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В-0001 08:30

Assessm ent of focal liver mass by biphasic contrast enhanced  
sonography
A.V. Zoubarev. I. Kalenova; M oscow/RU

Purpose: To study d iagnostic  poss ib ilities o f B iphasic C on tras t Enhanced 
Sonography (BCES) in the diagnosis o f liver tumors.
Methods and m aterials: Using BCES 30 pts w ith focal liver mass were examined 
on HDI-5000 (ATL-Philips) and Elegra (Siemens) in Harm onic Imaging with Con
trast Enhancement, After i/v bolus injections of Levovist a t the dosage of 300 mg/ml 
two phases of enhancem ent were evaluated: 1sl -  vascular and 2nd -  parenchymal 
phases of enhancement. A ll pts were examined w ith low and high Ml on Power 
Harm onics and Phase Inversion Harmonic. Exam inations were videotaped and 
reviewed by 2 radiologists. Findings were confirm ed by CT, MRT and surgical 
operation.
Results: 10 pts had m etastasis, 11 hem angiom as, 4 FNH, 2 hepatom a, 1 
cholangiocarcinom a, 2 nodular cirrhosis. BCES revealed differences in vascular
ity types and enhancement pattern in the two phases. BCES dem onstrated sim ilar 
contrast enhancem ent behavior to  CT in all cases. Furtherm ore, BCES addition
a lly defined small lesions.

B-0002 08:40

M olecular and physiological basis of blood pool contrast media
U. Speck, W. Ebert, H.-J. W einmann; Berlin/DE

Purpose: M ost contrast media (CM) are small m olecules which leave the blood 
rapidly by diffusion through pores in the  capillary endothelium  into the interstitial 
space o f tissues. Larger molecules m ay be advantageous in 

e indicating differences in capillary perm eability otherw ise not detectable
•  allowing for more intense contrast of blood vessels for a prolonged period of 

time
•  dim inishing the early offset o f contrast between blood vessels and tissue by 

leakage
•  decreasing the com plexity o f processes during first pass perfusion thus sup

porting perfusion quantification.
It should be clarified w hat may be expected from  different c lasses of CM. 
M ethods and materials: The basic anatom y and physiology of vascular perm e
ability is briefly reviewed. CM o f different m olecular size up to nanoparticles w ill be 
presented including problems in tolerance and excretion. Early biodistribution due 
to vascular perm eability were measured in a way allowing a direct com parison of 
molecules o f different size.
Results: All currently available CM disappear from  the blood to a certa in  extent 
w ithin the first few minutes. Blood levels drop to about 30 % of the dose in blood for 
small urographie molecules. -5 0  % for albumin bound small molecules, 40 -  70 % 
for polym ers o f different size and slower for particles. Excretion becom es a prob
lem if the  size of molecules surpasses about 40 kD.
Conclusions: The use o f large molecules delays extravasation but does not pre
vent it. Only particles seem to provide long lasting blood-pool effects.

B-0003 08:50

Prevention of generalized reactions to contrast media: A consensus  
report and guidelines
H.S. Thom sen1. S.K. M orcos2, J.A.W. Webb3,
SUR Contrast Media Safety Com m ittee1; 'Copenhagen/DK, 2Sheffie!d/GB, 
3London/GB

Purpose: Using consensus methodology, to  docum ent current practice for p re
vention o f generalized reactions to  contrast m edia (CM), to identify areas where 
there is disagreem ent o r confusion and to  draw up guidelines.
Materials and methods: A document w ith 165 questions was mailed to  202 mem
bers o f the European Society o f Urogenital Radiology (ESUR).The questions cov
ered risk factors and prophylactic measures for generalized CM reactions

Results: 34 % responded. The majority indicated that a h istory of moderate and 
severe reaction(s) to CM and asthm a are im portant risk factors and that patients 
w ith risk factors should receive non-ionic CM. In patients at high risk of reaction, if 
the exam ination is deem ed absolutely necessary, a resuscitation team should be 
available at the tim e of the procedure. 91 % used corticosteroid prophylaxis given 
at least 11 hours before CM to patients at increased risk o f reaction. The fre
quency o f the dosage varied from  one to three times. 55 % also use antihistamine 
H 1. Prophylactic drugs are given to patients with a history of moderate or severe 
generalized reaction to CM. In patients with asthma, opinion is divided with only 
half o f the responders giving prophylactic drugs. Aspirin, b-blockers, interleukin-2 
and non-steroid anti-inflammatory drugs are not considered risk factors and there
fore are not stopped before injection o f CM.
Conclusion: The survey showed some variability in rating the  risk factors for gen
eralized CM reactions, and marked variability in the prophylactic measures used. 
There remain m ajor areas o f uncertainty. Some simple guidelines for prophylaxis 
of generalized CM reactions are proposed.

B-0004 09:00

C ontrast media dose reduction in chest CT by m eans of multidetector 
helical CT
T. Do], M. Kadota, Y. Yamashita, Y. Nakayama. J. Nishi, S. Tomiguchi,
M. Takahashi; Kumamoto/JP

Purpose: The purpose of this study was to assess whether diagnostic mediasti
nal and hilar vascular enhancem ent can be obtained with a low dosage of contrast 
material.
Materials and methods: Sixty patients who referred for chest CT examination 
w ith suspicion o f either prim ary or metastatic lung tum or were included in these 
studies. A ll studies were perform ed by m ultidetector helical CT. They were ran
dom ly assigned to follow ing five protocols (contrast medium concentration, dose, 
injection rate, injection duration): protocol 1 :300  m gl/m l, 100 ml, 2 ml/s, variable 
(standard dose); protocol 2: 300 mgl/m l, 1 m l/kg, 2  ml/s, variable; protocol 3: 
300 m gl/m l, 1 ml/kg, variable, 30 s; protocol 4 :150  m gl/m l, 2 ml/kg, variable, 30 s; 
protocol 5 :150  m gl/m l, 2 ml/kg, 4 ml/s, variable In each protocol, regions o f inter
est were measured: within pulm onary trunk, pulm onary artery and aorta. A  com
posite profile o f tim e versus CT value was generated in each group. Visual evalu
ation o f m ajor vessel was graded on five-point scale.
Results: The mean CT values and visual evaluation of protocols 2 and 3 were 
s ignificantly lower than o ther protocols. Protocol 5 resulted in highest diagnostic 
capability, sim ilar to  protocol 1 .
Conclusion: Iodine dose can be reduced w ithout loss of diagnostic quality by 
means o f m ultidetector helical CT. 150 m gl/m l with high injection rate resulted in 
highest diagnostic capability.

B-0005 09:10

Detection of renal artery stenosis by tim e-intensity analysis of renal 
enhancem ent curve at harmonic power Doppler imaging: Results of a 
pilot clinical study
R. Lencioni1. S. P into1, D. C ion i1, F. Donati1, L. C rocetti1, D. Bokor2, A. Salvetti1,
C. Barto lozzi1; 'Pisa/IT ,2M ilan /IT

Purpose: To investigate whether tim e-intensity analysis of renal enhancement 
curve at harm onic power D oppler imaging can predict the presence of significant 
(> 60 % ) renal artery stenosis (RAS).
Materials and methods: Twenty patients with clinical suspicion of renovascular 
hypertension were enrolled in a pilot clinical study. The power Doppler examina
tion was performed by injecting a 0.6 ml bolus of a m icrobubble contrast agent 
(BR1; Bracco, Milan, Italy) and by perform ing continous axial imaging of the kid
ney, in the harm onic mode, for 5 minutes. The renal enhancem ent curve showing 
the variation of the average pixel power inside the co lor box over time was auto
m atically provided by a dedicated software implemented the US system (AU5; 
Esaote Biomedica, Genoa, Italy).Two curves were obtained for each kidney. Gold 
standard was provided by findings at digital subtraction angiography (n = 13) or 
breath-hold 3D contrast-enhanced m agnetic resonance angiography (n = 7). 
Results: Angiographic studies revealed renal a rte ry  occlusion in 2 kidneys, sig
nificant RAS in 13, nonsignificant RAS in 9, and normal arteries in 16. Analysis of 
tim e-intensity renal enhancem ent curves showed that the area under the curve 
and the m aximum peak concentration were significantly greater (p < 0.001 and 
p < 0.002, respectively) in kidneys with significant RAS than in kidneys with non
significant RAS or normal arteries. No statistically significant differences were 
dem onstrated by the analysis of variance (ANOVA test) between curves obtained 
in the sam e kidney.
Conclusion: Tim e-intensity analysis o f renal enhancem ent curve at harmonic 
power Doppler imaging is a new prom ising method to detect significant RAS.
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В-0006 09:20

Upper extrem ity venography using dota gadolinium  as contrast agent
M. Tassart. O. Geoffroy, M. Bazot, A. Le Blanche, F. Boudghène, J. Rossert,
J. Bigot; Paris/FR

Purpose: To evaluate the feasability and potential role of DOTA Gadolinium as 
contrast agent for phlebography of the upper extrem ity in patients with renal fail
ure.
Materials and methods: Between April 1998 and March 2000, 60 consecutive 
patients with severe renal failure, not yet dialysed, were referred to our institution 
prior predialysis fistula placement. Digital subtraction venography (M ultistar top 
Siemens), using 35 ml DOTA Gadolinium as contrast agent was perform ed with 
automatic injector. Images were rated by 2 experienced angiographers. Quality of 
the opacification (good, moderate but sufficient, o r poor) was evaluated with a 
Kappa interobserver test.
Results: Vein's opacification was considered as good or sufficient in all cases on 
the fore arm and the arm. In 20 %  o f cases, insufficient opacification of vena Cava 
was efficiently com pleted by MRA. No interobserver discordance on superficial 
veins, no pain following injection or renal degradation were noted. In the first 40 
cases, a good correlation with surgical findings and fistu la ’s clin ical development 
was demonstrated.
Conclusion: No contrast induced acute renal failure was noted w ith DOTA Gado
linium in this high risk population. Therefore DOTA Gadolinium venography is rec
ommended in patients with severe renal failure not yet dia lysed prior predialysis 
fistula placement.

B-0007 09:30

Quantitation of real tim e perfusion with the m icrobubble optison using 
power pulse inversion mode in renal transplants
C. Harvev1. M. Lynch ', M.J.K. Blom ley', D O. Cosgrove', A. W arrens',
M. Averkiou2; ’London/G B,2Bothell/US

Purpose: Power Pulse Inversion mode (PPI) is a novel mode which allows real 
tim e perfusion imaging with microbubbles. PPI is a  low M l mode which allows a 
colorized image o f the harm onic bubble signal to  be displayed on a background 
tissue image. The aim  of this study was to m easure perfusion in renal transplants 
using this mode.
Methods: 15 patients were studied. Using a HDI 5000 and a P4-2 scanhead (ATL, 
USA) three 1 ml bolus injections of Optison (Mallinckrodt) were given followed by 
a saline flush while scanning in PPI. A manual flash contrast imaging sequence 
was employed using a high M l pulse to  destroy the bubbles followed by im aging in 
PPI to capture the reperfusion phase. The sequence was repeated allowing the 
intensity to reach a steady state before another destructive pulse was adm inis
tered. Using HDI Lab (ATL) regions of interest (ROIs) were drawn over the renal 
parenchyma and the intensity measured. A time intensity curve was plotted and a 
(1 -exponential) fit applied.The curve plateau intensity; A  (reflecting m icrovascular 
cross-sectional area) and В (reflecting the rate o f rise of intensity; microbubble 
velocity) were derived. Renal blood flow  (a m easure o f perfusion) was calculated 
from the product o f A  and B.
Results: Good correlations (R > 0.7) were obtained between A and В values in 
each patient.
Conclusions: Real tim e quantification o f renal transplant blood flow  can be de
rived using Power Pulse Inversion m ode follow ing an injection o f m icrobubbles 
and may be o f use in the assessm ent of renal dysfunction.

B-0008 09:40

Signal enhancem ent in the peripheral veins after intravenous application  
of Optison®
G.J. Schäffler. C. Kugler, G. Schreyer, G. Gräber, M.M. Uggowitzer; Graz/AT  

Purpose: Determination of the enhancement, duration and dynam ics o f Optison® 
effect in co lor Doppler sonographic studies of peripheral veins.
Material and methods: 24 healthy male volunters (mean age: 29, m ean weight: 
76 kg) underwent a  prospective examination with color Doppler sonography (HDI 
5000, ATL, Bothell, Washington, USA). All the volunteers were intravenously ad
ministered a bolus of 0.3 and 1.0 ml of a m icrospheres containing ultrasound con
trast agent (Optison®). Measurements were always taken on the right femoral 
vein just underneath the inguinal ligament. Audiosignal enhancem ent was m ea
sured using audiointensiom etric methods and correlated w ith a sem iquantitatve 
classification of the co lor Doppler sonography.
Results: All the tests, showed a signal enhancem ent beginning after 25 to 30 
seconds (mean time: 28 seconds) and a measurable audiosignal enhancem ent till 
the end o f the examination. The maximum signal enhancem ent at a dose of 0.3 ml 
o r 1.0 ml Optison® was on average 25.8 dB or 29 dB, respectively. All the exami

nations demonstrated a continous decrease in signal enhancem ent after reaching 
its maximum. The diagnostic w indow (< 7.5 ädB) for 0.3 ml and 1.0 ml Optison® 
was 9 and 18 minutes. The correlation between the quantitative audiointensitometric 
results and the sem iquantitative classification of the co lor Doppler sonography 
revealed a clin ically useable w indow of 6 and 13 m inutes (0.3 ml versus 1.0 ml 
Optison®).
Conclusion: The intensity, duration and dynam ics of the signal enhancem ent of 
O ptison®  was proven under clinical settings and the know ledge of these results 
m ay be helpful in the further planning o f contrast enhanced ultrasound exam ina
tions.

B-0009 09:50

U nlicensed use of MR contrast agents: The medico-legal basis and issues
M.V. Κ η ο ρ ρ 'Λ  M. Lodem ann3, V. Runge4; 'Heidelberg/DE. -’Bethesda. MD/US. 
:iRadollzell/DE, ‘Lexington, KY/US

Purpose: The use o f MRI contrast agents outside the ir labelled indications is rou
tine. However, physicians feel frequently uneasey. It is the aim  o f th is presentation 
to  introduce the medical, judicia l and billing relevant aspects in o rder to  improve 
the knowledge on th is topic.
Methods: Off-label refers to  use o f approved and marketed contrast agents out
side o f the labelled uses as printed on the package insert. Due to  rapid advances 
in the fie ld of MRI scientific evidence o f new uses m ay substantial precede the 
labelling process.
Results: Use o f approved and marketed MR-contrast agents outside o f the la
belled indications is possible, if the  follow ing requirements are satisfied: substan
tial scientific evidence reported in peer reviewed literature; the physician aware
ness o f current literature on the indication; the m anufacturer has not excluded the 
indication; there is a medical need for the indication; the patients inform ed consent 
has been obtained. The basis for off-label use is the physician’s prerogative, which 
finds its roots in the “declaration of Helsinki". Off-label uses are allowed under 
special conditions, which do vary from country to country and m ight be even m edi
cal sta te  of the art.
Conclusion: The necessity for off-label use will continue to increase for MR-con- 
trast agents, as we are faced w ith the dilemma of rapid advances with new  indica
tions and the lengthy and quite costly regulatory process, which leads manufac
turers to concentrate on essential, financia lly viable indications.

08:30-10:00_________________________   Room P

Vascular

SS 115
Peripheral arteries (1)
Chairpersons:
D. Fle ischm ann (Vienna/AT)
K. S ch u m a n n  (Aachen/DE)

B-0010 08:30

Contrast enhanced MR-angiography of lower extrem ities at 1.0 T
K.-P. Junaius'. J. Hasselbach2, J. Gaa3, S. Freudenberg3, R. Möckel3;
’Zürich/CH, 2Berlin/DE, 3M annheim /DE

Purpose: In a prospective study we evaluated contrast enhanced 3D MR-Angiog- 
raphy in floating table technique.
Methods: MRA has been performed in 63 patients suffering from arterial occlussive 
disease (AOD). All M RAs were perform ed at a Magnetom Harm ony 1,0 T  w ith the 
follow ing parameters: TR 5.7 ms; ТЕ 2.3 ms; AC 1 : tM atrix size 192 x 512. After 
verifying circulation tim e (test bolus) Gd-DTPA (Magnevist) was applicateti using 
an autom atic injector (Spectris) in 0.2 m mol/kg body weight. Postprocessing was 
perform ed on a com m ercia l available workstation. Images were evaluated by one 
radiologist and one vascular surgeon using a semiquantitative score system for 25 
parts of the examed vascular structures. For stenosis evaluation source data have 
been available. In a second step MRAs were compared w ith corresponding DSAs. 
Results: Depending on the coil technique (body o r phased array) we found a 
adequate or good MRA quality in 8 2 - 1 0 0  % w ith respect to the iliacal, femoral 
and popliteal arteries, and in 75 -  76 % in the tibial and fibular arteries. With re 
spect to  stenosis grading in MRA we found overestimation in particular in high 
grade stenosis.
Conclusion: MRA seem s suitable for screening patients with AOD and to plan 
further treatm ent (surgery; interventional) specially in the mainly interesting proxi
mal arteries. Further development of MR equipm ent w ill lead to  steady image 
quality in the shank arteries.
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В-0011 08:40
Diagnosis of peripheral arterial occlusive disease by m oving-bed  
m agnetic resonance angiography on a 1.0 T  system
C.M. Loe we. M. Grgurin, M. Cejna, M. Schoder, T. Rand, J. Sailer, J. Lammer, 
S.A. Thurnher; Vienna/AT

Purpose: To determ ine the efficacy o f m oving-bed contrast-enhanced Magnetic 
Resonance angiography (СЕ-MRA) on a 1.0 T m agnet in the diagnosis of periph
eral arteria l occlusive disease (PAOD). The digital subtraction angiography DSA 
served as a standard of reference.
Materials and methods: 136 patients with known or suspected PAOD underwent 
СЕ-M RA and DSA w ithin 14 days. MRA was perform ed before and after the ad
m inistration o f 40 ml contrast m aterial on a 1.0 T unit. Every leg was divided into 
14 vascular segm ents and scored in 4 categories of d isease severity. A total of 
2273 segments on 190 extrem ities were evaluated in com parison to the DSA. 
Results: O ut o f the 136 patients, 2273 vessel segments were delineated by both 
techniques. All stenosis were delineated by MRA, and in 1962 (86 %) segments, 
there was full conform ity in stenosis classification between the tw o methods. In 
308 (13.6 % ) segments, MRA overestimated a stenosis by one grade and in 21 by 
tw o classes.
Conclusion: Although the depiction o f small vessel disease in the calf was som e
tim es ham pered by venous overlay, correct diagnosis was possible in almost all 
patients. We conclude that moving-bed СЕ-M RA will play an im portant role in the 
diagnosis of PAOD in the next future.

B-0012 08:50

M oving-bed MR angiography on a 1.0 T system in the evaluation of 
peripheral bypass grafts
M. G raurin . C.M. Loe we, T. Rand, M. Schoder, J. Lammer, S.A. Thurnher; 
Vienna/AT

Purpose: To assess the potential of moving-bed magnetic resonance angiogra
phy (MRA) on a 1.0 T system in the evaluation o f peripheral bypass graft failure. 
Digital subtraction angiography (DSA) served as a standard o f reference. 
Materials and methods: 24 patients with previous peripheral vascular bypass 
graft surgery underwent DSA and contrast-enhanced MRA within two weeks. MRA 
w as perform ed using a moving-bed im aging technique on a 1.0 T system. Every 
bypass graft was divided in three parts  and every leg in fourteen vascular seg
ments. Disease severity was scored in four categories. The MR angiographic find
ings were com pared to those of the DSA. A total o f 28 bypass grafts and 616 
vessel segm ents on 39 extrem ities were classified.
Results: In 76 bypass segments the stenosis grading with both m ethods was 
corresponding, in 5 cases the stenosis was overestimated by MRA fo r one class. 
In 568 vascular segm ents there was conform ity in graduation, but in 40 there was 
a difference of 1 grade and in 8 of 2  grades. 3 bypass segm ents could be not 
classified due to artefacts a fter surgery.
Conclusion: M oving-bed MRA on a 1.0 T system is feasible and a useful non- 
invasive tool in the detection of peripheral vascular bypass graft failure.

B-0013 08:55

Contrast-enhanced m agnetic resonance angiography: When transfem oral 
subtraction angiography proves inadequate
E.M. M erkle. C. W isianowski, J. Görich; Ulm /DE

Objective: Evaluation of contrast enhanced three-dim ensional MRA as an alter
native to a transbrachial approach tor imaging o f the fem oro-iliac vessels in pa
tients in whom  transfem oral catheter subtraction angiography is inadequate. 
Patients and methods: Nine patients underwent contrast enhanced three-dimen
sional MRA o f the fem oro-iliac vessels within 24 hours o f an incom plete or inad
equate attem pt at transfemoral catheter angiography. Failure of transfemoral an
giography was due to inability to create an adequate transfemoral access in 3 
cases; in the rem aining 6 patients, it was im possible to advance the catheter into 
the infrarenal abdom inal aorta.
Results: Image quality o f MRA was adequate in 8 o f 9 cases to determ ine pa
tients' subsequent m anagem ent (no treatm ent, interventional, surgical). In one 
case, transbrachial catheter angiography was obtained as a supplemental exam i
nation in o rder to exclude a hem odynam ically relevant stenosis o f the infrarenal 
abdominal aorta, a finding at MRA which was later determ ined to be due to a 
susceptib ility artifact caused by the  presence o f a surgically implanted metal clip. 
Patients’ diagnoses included Leriche syndrome (n = 3), occlusion of the femoro- 
iliac vessels (n =  5) and an impassable anastom otic aneurysm  in the iliac artery 
(n =  1).

Conclusion: Contrast enhanced three-dim ensional MRA o f the femoro-iliac ves
sels represents a diagnostic imaging method which is m inimally invasive and gen
erally free o f com plications. In most cases, findings obtained at MRA are adequate 
for determ ining patients' subsequent managem ent in cases in which transfemoral 
catheter angiography is not feasible o r incomplete. For th is reason, three-dimen
sional MRA is preferable to  transbrachial catheter angiography.

B-0014 09:05

Contrast enhanced peripheral MR angiography:Three step projection MR 
fluoro-angiography with operator controlled table m ovement
J. B rem erich. C.H. Buitrago-Tellez, M. Rausch, G.M. Bongartz; Basle/CH  

Purpose/background: Contrast enhanced MR Angiography requires precise tim 
ing o f contrast injection and data acquisition. The purpose o f the current study is to 
assess a technique for peripheral 3 step MR Angiography which combines the 
follow ing features: 1) Fluoroscopic Projection MR Angiography, and 2) operator 
controlled table movement.
Methods: Ten healthy volunteers and 3 patients with peripheral artery disease 
were studied in a  1.5 T  Scanner (Siemens Symphony) with a standard body coil. 
During infusion o f GdDOTA (0.2 mmol/kg; 2  ml/s) 2D Projection Angiograms were 
acquired at 3 steps (renal arteries to groin; thigh; lower limb). Imaging parameters 
of the turbo flash gradient echo sequence were: TR 5.3 ms; ТЕ 2.0 ms; matrix 
256 X 256; FOV 38 x 38 cm; acquisition time 1 s. Projection Angiograms were dis
played im m ediately on the screen thus enabling real tim e visualisation of the con
trast bolus and operator controlled table movement to  the follw ing step.
Results: Lower abdom inal aorta, iliac, femoral and popliteal arteries were well 
visualized and occlusions depicted. Visualization of tibial and fibular arteries, how
ever. was inconsistent.
Conclusion: Prelim inary results of the 3 step Projection MR Fluoro-Angiography 
suggest feasib ility o f th is technique. D irect visualization of the contrast bolus and 
operator controlled table movement may improve coincidence MR data acquisi
tion when arteria l enhancem ent is strongest, which helps to dim inish venous over
lay.

B-0015 09:15

Moving-table MRA of the peripheral run-off vessels: Com parison of a 
body coil and a dedicated phased-array coil system
A.M. Huber1. B.J. W intersperger1, J. Scheid ler1, M. Schmidt2, M. Requardt2,
Т.К. Helm berger', A. B illing1, M.F. Reiser1; 'Munich/DE, ! Erlangen/DE  

Purpose: To com pare the S/N ratio and diagnostic accuracy o f moving table MRA 
in im aging the peripheral run-off vessels w ith a body-coil (BC) and a dedicated 
peripheral phased array-coil system (SC).
M ethods and m aterial: Fourty patients were examined with DSA and with mov
ing table MRA a ta  1.5 T  MR system (Siemens Symphony). 20 patients were ex
am ined with a BC and 20 w ith a SC. The SC has 4 flexible w ings and 8 coil ele
ments. A care-bolus technique was used to determ ine the  arrival o f a  30 ml Gd- 
bolus. Unenhanced data sets were acquired at three stations and used as a mask, 
that was subtracted from the enhanced data sets.
Results: The S/N ratios were 56 ,51  and 17 for the iliac, upper leg and lower leg 
arte ries for the BC and 54, 74 and 64 for the SC, respectively. A high sensitivity 
and specific ity in identifying stenosis (> 50 %) and occlusions were found for the 
iliac (100 % and 96 % ) and upper leg arteries (100 % and 96 %) for the BC and for 
the SC (iliac arteries: 100 %  and 96 %; upper leg arteries: 100 % and 98 %). How
ever, a lower sensitivity and specificity was found in the lower leg with the BC 
(88 % and 85 %) com pared to the SC (100 % and 97 %).
Conclusion: Moving tab le  MRA has a high diagnostic accuracy. The dedicated 
peripheral coil system improves S/N ratio for the upper and lower leg and the 
d iagnostic accuracy in the lower leg.

B-0016 09:25

Multislice spiral CT angiography vs. contrast enhanced MR angiography 
in the evaluation of patients with peripheral arterial disease
C. Catalano. A. Laghi, V. Panebianco, F. Pediconi, A. Napoli, F. Fraioli,
R. Passariello; R om e/IT

Purpose: To com pare multislice spiral CT Angiography (СТА) with contrast en
hanced MR angiography (MRA) in the  evaluation of patients w ith peripheral a rte 
rial disease.
Material and methods: 21 patients were examined with СТА and MRA. Four
2.5 mm thick slices per rotation were acquired with a volume extending from  the 
aorta at the orig in of the renal arteries to  the the ankles after i.v. bolus adm inistra
tion o f 140 ml of iodinated contrast agent, with a fixed delay o f 25 seconds. Con
trast enhanced M RA was perform ed using a 3D T1 weighted spoiled GRE se-
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quence, with three different acquisition performed at the level o f the abdominal 
aorta, thigh and knee-calf, each after i.v. injection of 20 ml of Gd-DTPA at 2 ml/s 
and with delay tim e obtained by means of a test bolus. In all cases DSA was also 
performed.
Results: Both modalities reached com parable values of overall sensitivity for le
sion detection (СТА: 95 %; MRA: 93 %). Multislice СТА provided superior results 
in d istal trifurcation vessels. СТА resulted superior in the assessm ent of the de
gree o f stenosis, when axial images were also evaluated. Regarding the degree of 
stenosis both techniques were comparable, although СТА appeared superior in 
plaque morphology. In all severe stenosis at ce MRA the length of the stenosis 
appeared greater due to  signal loss.
Conclusion: Multislice spiral СТА is a rapid technique for assessm ent o f periph
eral arterial disease, w ith a lim ited contrast agent dosage. MRA at the moment 
a llows larger volumes to be studied, although examination time is still longer.

B-0017 09:35

СТА of the peripheral vascular tree using MDCT
A.M. Huber. B. von Rückmann, M. Matzko, R.D. Brüning, Т.К. Helmberger,
A. Billing, M.F. Reiser; M unich/DE

Purpose: The aim  of th is study was to  visualize the arteries from  the distal aorta 
to the ankle w ith contrast-enhanced M DCT angiography and to  determ ine the 
accuracy in comparison to  digital subtraction angiography.
Subjects and methods: Twenty-six patients with peripheral arteria l occlusive dis
ease underwent digital subtraction angiography and were examined at a M DCT 
(Siemens VZ) after intravenous contrast m aterial application (300 mg/ml. 160 ml, 
flow rate 3.5 ml/s). We used a collimation o f 4 x 2.5 mm, a pitch o f 6. a slice thick
ness o f 3 mm and an increment of 1.5 mm to cover a  110 -  130 cm  FoV. The СТА 
angiographic results were compared w ith digital subtraction angiography by two 
blinded readers after reconstructrion of coronal MPRs. In addition, single slices 
were evaluated, when necessary.
Results: With digital subtraction angiography 77 hem odynam ically significant 
stenoses and 35 occlusions were detected. For the assessment o f stenoses in the 
pelvic region, the upper leg and the lower leg, a sensitivity o f 97 %, 95 %  and 88 % 
and a specificity o f 96 %, 96 % and 87 % were found for CT angiography. For the 
assessment o f occlusions a sensitivity of 100 %, 100 % and 97 %  and a specificity 
of 100 %, 100 % and 95 %  was found, respectively.
Conclusion: Contrast-enhanced M DCT angiography of the peripheral vascular 
tree proved to  be reliable at identifiying arteria l stenoses and occlusions.

B-0018 09:45

Postoperative evaluation of peripheral bypass grafts with multi-slice spiral 
CT
U.K. W illm ann. J. Roos, P. Cassina, D. W eishaupt, B. Marincek. PR . Hilfiker; 
Zürich/CH

Purpose: To assess the patency o f peripheral bypass grafts with contrast-en
hanced multi-slice spiral CT (M S-СТ) in com parison w ith duplex sonography and 
angiography.
Materials and methods: MS-СТ (collimation of 4 x 1 mm) was perform ed in a 
total of 20 patients with lower limb bypass grafts within the first week after surgery. 
Reconstruction was performed with 1.25 mm slice thickness, and 1 mm recon
struction increment. Image analysis was based on axial im ages and m ultiplanar 
reformations performed directly on a workstation. Two radio logists independently 
analyzed the results. The data were com pared with the results from  duplex 
sonography and angiography as gold standards in all patients.
Results: All parts o f the bypass could be evaluated with MS-СТ, including both, 
the proximal and distal anastomoses. There was a high correlation between the 
results o f MS-СТ and duplex sonography, as well as angiography. Anatom ical lo
calization of vessel pathologies was possible due to the overlap o f soft tissue and 
bone structures. The high-resolution data sets allowed a m ultidim ensional visual
ization of all parts o f the bypass.
Conclusion: Contrast-enhanced MS-СТ is a useful, non-invasive tool in the early 
postoperative evaluation of patients with peripheral bypass grafts.

B-0019 09:55

A novel vacuum  device for extrem ity im m obilization during digital 
subtraction angiography
R.J. Bale. M. Vogele. C. Lottersberger, A. Prassi, В. Czerm ak, P. Waldenberger, 
W. Jaschke; Innsbruck/AT

Purpose: To develop a non-invasive device fo r rigid im mobilization during lower 
extremity angiography and to evaluate its feasibility and usefu lness  in a prospec
tive study in 60 patients who underwent a digital subtraction angiography of the 
lower extremity. 60 patients were in the control group, which were not immobilized. 
M ethods and m aterials: The patented BodyFix im m obilization device (Medical 
Intelligence, Schwabmünchen, Germ any) consists of a vacuum pump connected 
to different types o f cushions which are filled with tiny styrofoam balls and a plastic 
sheath tha t covers the  body part to be immobilized. The patients extremity which 
needs to be im m obilized is wrapped up with cushions, placed on the top o f the 
therapy couch, and covered w ith the p lastic sheath. W hen the  vacuum  pum p is 
turned on, the a ir is evacuated. The cushion hardens and is sucked against the 
therapy couch resulting in imm obilization o f the patient's extremity.
Results: Im mobilization with the novel device was well tolerated by all patients. 
The rigid im mobilization resulted in a com plete absence o f motion artifacts in the 
majority of patients. Repeating o f series could be avoided in all cases. In 10 out of 
the 60 patients in the contro l group series had to  be repeated. A great increase in 
the quality of the images could be notified. Set-up of the device takes additional 
1 -  2 minutes.
Conclusion: Vacuum im m obilization allows for com fortable, effective extremity 
immobilization resulting in absence of motion artifacts. At our departm ent the novel 
device has become an im portant tool in daily clin ical routine.
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B-0020 10:30

The painful shoulder: A new classification
R. Stram are. S. Puggina, L. Rubaltelli, F. Candiani, G. Feltrin; Padova/IT

Purpose: Painful shoulder syndrom e is a com m on clinical finding. Recently ultra
sonography has improved its accuracy in differentiating the  causes of this syn
drome. Shoulder ultrasound is an inexpensive, rapid, noninvasive method for evalu
ation o f the integrity of the  ro tator cuff and to  assess a medical o r surgical treat
ment. On the other hand it is an operator-dependent technique and a long experi
ence is needed. For th is reason different shoulder pathologies were evaluated 
w ith ultrasound to suggest a simple and clear classification o f rotator cuff tendons 
lesions.
Materials and methods: During a six years period about 1500 patients were 
evaluated w ith shoulder ultrasound. All the patients, moreover, were evaluated 
w ith X-ray examination and, in many cases, we had MR and surgical diagnostic 
verification. Rotator cuff tendons were studied with transverse, longitudinal and 
dynamical scannings. Only linear probes ( 1 0 -  13 MHz and 7.5 MHz -  Esaote 
AU4 e General E lectrics Logic 500) were utilized. Only experienced operators 
were included in the study. Supraspinatos, subscapularis and biceps tendons were 
evaluated.
Results: Common rotator cuff tendon lesions were: tendinosis, tendinitis, partia l
thickness tear and fu ll-thickness tear. D ifferential diagnosis was fundam ental to 
suggest a correct therapy and follow up. Every lesions corresponded to a specific 
ultrasonographic pattern.
Conclusions: To easily compare shoulder examination of different operators and 
to correctly d iagnose the different tendon lesions, we suggest a  new classification 
o f shoulder ultrasound findings.
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В-0021 10:40
Normal anatom y and pathological conditions of the subscapularis  
muscle: US findings com pared with surgery
T.V. Barto lo tta1. A. lovane’ , M. MidirP, A. C arcione’ , R. Lagalla1; 'Palermo/IT,
*.Bari/IT

Purpose: The aim  o f this work is to com pare US results with those of surgery in 
the assessm ent o f the subscapularis tendon.
Materials and methods: 1500 patients underwent US shoulder study (Esaote 
AU4 Idea and ATL Ultram ark HDI 3 0 0 0 - lin e a ra rra y s  1 0 - 1 3  MHz transducers). 
Morphology, thickness and tendon echotexture were evaluated. US results of these 
patients were com pared w ith those o f surgery.
Results: US showed in 5 patients chronic degenerative tendon changes, in 4 
patients focal tears, in 2 patients com plete tendon tear, in 1 patient a bulky he
m atom a w ith coexhisting thickening and subtotal tear o f the tendon. US findings 
were confirm erd a t surgery in 10/12 patients. In the patient w ith hematoma the 
diagnosis was confirm ed, but the subscapularis tendon was undamaged. More
over, in 1 out of the  5 patients with US diagnosis o f chronic degenerative tendon 
changes, a small focal tear of the tendon was found at surgery.
Conclusion: US is able to dem onstrate early changes o f the subscapularis ten
don and nearby structures. Awareness of p itfalls m ight decrease the use of sec
ond level modalities such as CT arthrography and MRI, which on the o ther hand 
allow  a better definition and assessm ent o f the extent of the injury.

B-0022 10:50

Shoulder ultrasound: A reproducibility study
J.H. M ille r jr.. A. Richardson, F. Winter, S. Taylor, J. Rankine, W. Gibbon,
P.J. O 'Connor: Leeds/GB

Purpose: A prospective assessm ent o f reproducibility and inter-observer agree
ment in the ultrasonic evaluation of the ro tator cuff.
Materials and methods: Three m usculoskeletal radiologists perform ed shoulder 
ultrasound on twenty-four consecutive patients. A ll scans were perform ed at the 
same visit with the findings recorded by independent observers. There were differ
ing levels o f radiologist experience (operator A had practiced m usculoskeletal ul
trasound for six months and operators В and С for six years). Normal o r abnormal 
values were assigned to each diagnostic criterion (full th ickness rotator cuff tear, 
tendon calcification, tendinosis of supraspinatus, subacrom ial fluid, subacrom ial 
synovial/bursal thickening, dynam ic s igns of im pingem ent and long head of b i
ceps tendon abnorm ality). Analysis was performed using Cohen's Kappa test. 
Results: There was good agreem ent (Kappa > 0.6, p < 0.01 ) between the experi
enced operators for full thickness rotator cuff tear, tendon calcification, dynamic 
s igns of im pingem ent and long head of b iceps tendon abnormality. There was no 
sign ificant agreem ent for the less experienced sonologist in several categories 
including, most importantly, full th ickness rotator cuff tears.
Conclusion: Ultrasound of the rotator cuff in experienced hands is a reproducible 
diagnostic test. There is poor agreem ent when there is a disparity between the 
experience levels o f the operator. Th is suggests close attention should be paid to 
practical training and the definition of abnorm ality when examining the rotator cuff.

В-002311 oo
SonoCT real tim e com pound im aging in the evaluation of the supraspina
tus tendon in subacrom ial im pingem ent: Correlation with surgery
A. De Candía. S. Doratiotto, E. Segallo, E. Paschina, G. Giglio, M. Bazzocchi; 
Udine/IT

Purpose: To determ ine the value o f SonoCT Real-Time compound im aging in the 
evaluation o f supraspinatus tendon in subacrom ial impingement.
M ethods and materials: Preoperative sonography was performed the day before 
surgery in 42 patients with clinical indication to  acrom ion-plastica.The sonograms 
were obtained in static and dynam ic exam ination using a com m ercia lly available 
5 - 1 2  MHz high frequency linear array transducer with com pound elaboration of 
m ultiple fram es from  different view ing angles (ATL). The supraspinatus morfology 
was classified in absence of tears, partia l thickness tears or fu ll-thickness tears. In 
absence o f tears the supraspinatus tendinopathy was classified in four c lasses in 
according w ith Neer stages. Sonographic findings were correlated with surgical 
inspection.
Results: Sonography dem onstred 19 (95 % ) o f 20 full thickness tears, only one 
false negative in obese patient, and 4 (67 % ) o f 6 partia l thickness. Sonography 
correctly showed 16  (100 %) of 16 rotator cuff absence of tears; in th is patients 
sonographic patterns o f tendinopathy were: hom egeneously echogenic fibrillar 
patte rn  w ith  th ickened sub acrom ia l-de lto id  bursa (SADB) (1 9% ), d iffuse ly

hypoecoic and thickened tendon w ith normal SADB (12.5 %), diffusely hypoecoic 
and thickened tendon with thickened SADB (37.5 % ), diffusely hypoecoic and nar
rowed tendon (31 %).
Conclusion: SonoCT Real-Time com pound imaging provides outstanding defini
tion o f supraspinatus tendon patterns and improve accuracy o f sonography (specifity 
o f 100 %) for diagnosis o f rotator cuff abnorm alities in subacrom ial impingement.

B-002411:10
Norm al arthro-M RI finding of the rotator interval of the shoulder
C. Faletti. G. G iudice, G. Regis, T. Robba; Turin/IT

Purpose: The rotator cuff interval is the space located between the superior edge 
of the subscapolaris tendon and the anterior edge o f the supraspinatus tendon. 
This area is often involved in the pathology o f the shoulder and its imaging is very 
complex.
Materials and methods: 6 patients, underwent MRI because of shoulder dis
eases different from rotator cuff interval alterations. We performed MRI examina
tion after intra-articular injection o f diluted paramagnetic contrast agent (arthroMRI). 
We m ade T1w and GE T2w axial and oblique sagittal sequences: the oblique 
sagittal plain was orientated along the long head o f biceps tendon. Finally we 
correlated MRI results to  arthroscopic findings about rotator cuff tendon. 
Results: MRI and arthroscopic findings were strictly correlated. The arthroMRI 
proved to  be very useful to show the edge o f the structures of rotator interval and 
these structures. The oblique sagittal plane is the most specific in the study of the 
coraco-acrom ial ligam ent and the intra-articular portion of the biceps tendon; the 
axial plane is very useful to  identify the superior gleno-humeral ligament and the 
insertion of the supraspinatus and subscapularis tendons.
Conclusions: ArthroMRI o f the shoulder proved to be very useful in the axamination 
od rotator interval, with a strict correlation between MRI and arthroscopic findings.

B-0025 11:20
Supraspinatus tendon tears in asym ptom atic patients without a history of 
trauma
N. Schibany. H. Zehetgruber, C. W urnig, S. Trattnig, H. Imhof, A. Ba-Ssalamah, 
M.J. Breitenseher; Vienna/AT

Purpose: To investigate isolated rotator cuff tears in asym ptomatic patients. 
Methods and materials: 214 orthopedic inpatients (2 3 -8 1  years, 109 males, 
105 females) presenting w ith other complaints, but no symptoms and no history of 
traum a of the shoulder-joints, were prospectively examined with ultrasound (US) 
of the rotator cuff. The site o f the tear and the num ber of tendons involved were 
assessed by US. In those patients where US showed a rotator cuff pathology, 
spring balance m easurem ents in shoulder flexion with stretched ellbow according 
to Constant-score and m agnetic resonance imaging (MRI) o f the affected shoul
der were obtained. MRI was perform ed a t 1.0 T using a surface-coil. Paracoronal 
T2 TSE and T 1 SE, paracoronal T2 TSE with SPIR and parasagittal T2 TSE se
quences were obtained. W e assessed size, site and specific tendons involved. 
Results: US showed an isolated rupture o f the supraspinatus tendon in 12 (58 -  
79 years old, 8  males, 4 females) of 214 patients (5.6 %). In all 12 patients spring 

balance m easurem ents revealed no significant loss of power in the affected shoul
der. In 10 patients a MRI exam ination of the shoulder was obtained, 2 patients 
refused the MRI investigation. In correlation with US, MRI showed a partial rupture 
of the supraspinatus tendon in 1 patient and a complete rupture of the supraspina
tus tendon in 9 patients, no other tendons were affected.
Conclusion: Supraspinatus tendon tears may occur also in asymptomatic pa
tients w ith no h istory of traum a and are not associated with significant loss of 
power in the affected shoulder according to Constant-score. Nevertheless the typical 
US- and MRI-features are present.

B-0026 11:30

Dynamic MRI o f the shoulder in patients w ith rotator cuff tears
W. Kenn. F. Gohlke, D. Boehm, D. Hahn; W ürzburg/DE

Purpose: To evaluate pathological glenohumeral translation in patients w ith tears 
o f the rotator cuff
Method/m aterials: Seventeen patients and 10 asypm tomatic volunteers under
went dynam ic MR examination. 4 patients were suffering from  incomplete tears, 6 
patients had a tear of 1 tendon, 5 patients presented w ith a tear of 2  tendons 
(subscapularis and supraspinatus or supraspinatus and infraspinatus muscle ten
don) and 2 patients did have a tear o f more than 2 tendons. Axial and cranial 
glenohum eral translation were m easured in 0° -  45° -  90° abduction with and 
w ithout force (20 N) w ith a snapshot 2D Flash sequence (TR 37 m s TE 17 ms 
S iem ens MR Open).
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Results: For normal volunteers and patients suffering from  incom plete or com 
plete rotator cuff tear with involvement o f 1 tendon there was no significant change 
of position of humeral head in respect to  center of glenoid in rest and during ab
duction with and w ithout force. For patients with a tea r of 2 o r more tendons there 
was a 3 mm average displacem ent o f humeral head compared to the volunteer 
group at rest position, w ith a  1.5 mm increase during abduction 
Conclusions: O ur results dem onstrated that exclusively rotator cuff tears involv
ing 2 or more tendons lead to humeral displacement.

В-0027 11:40

Acquired instability of overstressed shoulder (AIOS): Arthro-MR evalua
tion vs. arthroscopy
F. lannessi'. C. FalettP, A. Castagna3, A. B arile1, V. C alv is i’ , С. M asciocchi’ ;
'L’Aquila/IT, г Tur in/IT, 3M ilan/IT

Purpose: To assess the diagnostic value of A rthro-M RI in the evaluation of ac
quired instability of overstressed shoulder (AIOS) respect to arthroscopy. 
Methods and materials: We examined 23 patients, clin ically suspected for non- 
traumatic shoulder instability. 18/23 patients perform ed sports activity. A ll patients 
underwent conventional plain film , standard MRI and Arthro-M RI. W e employed 
SE T1 w and FSE T2w sequence on standard MRI and SE T1 w and fat-sat SE T1 w 
after the intra-articular injection o f 10 -  15 ml of contrast medium obtained from 
the diluition of 0.6 ml of Gd-DTPA in 250 ml of saline. Arthroscopy was considered 
as gold standard in all cases.
Results: Standard MRI showed 9 cases of supraspinatus tendon degeneration 
and 12 cases of flat-shaped glena (2/12 with paralabral cysts). A rthro-M RI evi
denced 18 cases of antero-inferior capsular enlargem ent with also 7 supraspina
tus tendinosis, 2 supraspinatus partial tear, 2 paralabral cysts and 6 capsular en
largement extended to the superior portion (rotator interval). In 1 o f the 5 cases 
w ithout capsular enlargement a Bouford complex was found. Arthroscopy con
firmed arthro-MRI findings in all cases.
Conclusion: On the basis of our experience we postulated Arthro-M RI to be a 
worthy diagnostic mean in the evaluation of the acquired instability of overstressed 
shoulder.

B-0028 11:50

Low-field MR arthrography of the shoulder: Results of a prospective  
arthroscopically controlled study
K.-F. Kreitner. R. Loew. P. Kalden, M. Runkel, J. Zoellner, M. Thelen; M ainz/DE

Purpose: To define the diagnostic accuracy o f an open low-field MR unit (Magnetom 
Open®, Siemens) for labral and rotator cuff pathologies of the shoulder.
Methods and materials: The MRIs of 82 patients were prospectively evaluated 
by two independent readers blinded to patients’ data, clinical h istory and surgical 
results. The study protocol included a T1-weighted SE- and a STIR-sequence in 
the oblique coronal plane, and tw oT2*-w eighted FI-2D-sequences in the oblique 
sagittal and axial planes. MRI was performed im m ediately a fter arthrography of 
the shoulder using a 2 m m olar solution of Gd-DTPA as contrast agent.
Results: Sensitivity and specificity for complete tears of the rotator cuff were 100 % 
each for both readers. For labral pathologies, both readers reached a sensitivity of 
100 % and a specificity of 93 %, resepctively. Kappa values for interobserver agree
ment ranged between 1 (complete tears o f the rotator cuff) and 0 .63 (tendinitis of 
the supraspinatus tendon).
Conclusion: Using a time consuming examination protocol, low-field MR arthrog
raphy of the shoulder enables sufficient evaluation of the glenboid labrum and the 
rotator cuff. Thus, it can be recommended for routine clinical use.
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B-0029 10:30

Accuracy of MR tom ography - MRCP in the diagnosis of pancreatic  
tumors
K. Liberopoulos, H. Margaris, E. Vardaki. Z. N ikolakopoulou, C. Manika,
G. Papastratis, С. Samara, К. Stringaris; Athens/GR

Purpose: To evaluate the accuracy of m agnetic resonance in detection and esti
m ation o f pancreatic tumors.
Method and m aterial: 18 patients who were surgically treated for pancreatic or 
endopancreatic bile duct tumors, underwent preoperatively MR tom ography and 
MRCP. MRI included the  fo llow ing sequences: T2-weighted TSE fa t suppressed 
and T1-weighted TFE pre and post i.v. contrast material adm inistration. Coronal 
2D TSE raw data were transferred to a workstation and MRCP im ages were re 
constructed. MRI and MRCP findings were compared to the m acroscopic appear
ance o f the histologic specimen and to the pathologic diagnosis.
Results: W hen MRI and histological results were compared we found that MRI 
had successfully detected a tum or in 16 of 18 patients and estim ated the tum or 
size. There was a false positive answer in 1/18 patient who suffered from pancre
atitis. There was an overestimation of the tum or’s size in 1/18 patient who suffered 
from pancreatic tum or and concom itant pancreatitis.
Conclusion: According to our results MRI is a  m ethod o f high accuracy in the 
detection and delineation of pancreatic tumor. This is extrem ely useful in the pre
operative planning, especially in tumors with a very small size (less than 2.5 cm).

B-0030 10:40

Single-phase vs. dual-phase helical-CT in patients w ith suspected  
pancreatic cancer
M. Im briaco. L. Camera, G. Selva, M. Romano, P. Mainenti, L. Pace,
M. Salvatore; Naples/IT

Purpose: To compare single-phase (SP) vs dual-phase (DP) helical-CT in the 
detection and assessm ent of resectability o f patients with suspicion of pancreatic 
carcinom a (PC).
M ethods and material: 58 patients (30 F, 28 M; aged 62 ± 12 a) with a suspi
cious pancreatic mass underwent contrast-enhanced helical CT (5 mm collim a
tion, 3 mm reconstruction intervals). Unenhanced scans were followed by either 
(Group A, n =  29) two separate set o f scans perform ed a t 20 -  25 and 60 -  80 s 
a fter the i.v. injection of contrast m aterial (150 ml; 4 ml/s) o r (Group B, n = 29) a 
single scan perform ed in a caudo-cranial fashion with a scan delay of 50 s from 
the uncinate process through the diaphragm. Images were blindly and indepen
dently analyzed by two readers who were asked to  evaluate tum or detection and 
resectability using a three-point confidence scale.
Results: Histopatholgy showed 24 chronic pancreatitis and 34 PC. O f these, 27 
were found to  be unresectable at surgery. For both readers, SP protocol showed a 
comparable diagnostic accuracy to that of DP technique fo r assessm ent o f tum or 
detection (86 %  vs 90 %, p = n.s.). Assessm ent o f resectability was im paired by 
the low num ber o f resectable tum ors (7). A high reproducibility was observed for 
SP helical-CT w ith an overall score agreem ent between the tw o readers o f 83 % 
(k = 0.65).
Conclusion: SP and DP are equally effective in the diagnosis o f PC. Due to the 
lower radiation burden and to the lower cost, SP helical-CT m ight be considered 
the protocol of choice when evaluating patients w ith suspicion of PC.

В-0031 10:50

Preoperative staging of ductal adenocarcinom a of the pancreas:The  
contribution of spiral CT
G.M. Carbogn in '. R. G razian i', C. B iasiutti’ , E. B icego2, F. Franzoso’ ,
C. P rocacci'; ' Verona/IT,3 Vicenza/IT

Purpose: To assess the contribution o f spiral C T  in the preoperative staging of 
ductal adenocarcinom a of the  pancreas.
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Materials and m ethod: The spiral CT exam inations o f 100 patients affected with 
pathologically proven ductal adenocarcinomas were reviewed. 37/100 patients did 
not undergo surgery, since unresectability was demonstrated. The remaining 63/100 
patients underwent intervention: in 19/63 patients the tum or was resectable; in 
44/63 patients was not. Initially, the assessm ent of resectability expressed on the 
basis of the spiral CT findings was considered. Subsequently, all the spiral CT 
examinations were retrospectively reviewed by two radiologist, aware of the final 
diagnosis. D iscordant cases were solved by consensus.
Results: Among the surgically-verified cases (63 observations: 19 resectable and 
44 unresectable), the prospective diagnosis of unresectability was correct in 30/44. 
In 14/44 cases a false negative assessm ent of resectability was made (m issed 
recognition of local infiltration, peritoneal carcinomatosis, hepatic metastases, and 
vascular invasion). Am ong the 19/63 resected cases, C T  correctly assessed re
sectability in 18/19 patients, while in 1/19 did not. During the retrospective evalua
tion, a correct assessm ent o f unresectability was m ade in 37/44 cases, while in 
7/44 cases an underestimation was m ade (m issed recognition of hepatic m e
tastases, local infiltration, vascular invasion). Am ong the 19/63 resected cases, 
CT m ade the correct diagnosis in 16/19 cases. It overestim ated the diagnosis in 
3 /19 cases.
Conclusions: The careful dem onstration and evaluation of the many signs of 
unresectability o f pancreatic ductal adenocarcinoma reported in literature yield a 
better sensitivity in the diagnosis, associated with inevitable reduction o f the speci
ficity.

B-003211 oo
Multidetector spiral CT in local staging of pancreatic carcinoma
A. Laghi, С. Catalano, V. Panebianco, I. Baeli, R. lannaccone, R. Ferrari,
R. Passariello; R om e/IT

Purpose: To evaluate the diagnostic accuracy of multidetector spiral CT in local 
staging of pancreatic carcinoma.
Materials and methods: Fifteen patients referred for suspected pancreatic carci
noma underwent multidetector spiral CT imaging using Somatom Plus 4 Volume 
Zoom  (Siemens, G). Before im aging study water was adm inistered in order to  fill 
the  duodenum. A fter non-enhanced CT scanning, cephalocaudad contrast-en
hanced study (180 ml o f 300 mgl/m l contrast medium; flow rate 3.0 ml/s) was be
gun during arterial (30 s delay) and portal venous (70 s delay) phase using 1.0 mm 
collimation, 500 m s rotation time. 1.25 mm reconstruction index. Im ages were 
evaluated by two observers in term s o f lesion identification and conspicuity, infil
tration o f peri-pancreatic fat and vascular invasion o f the coeliac trunk, SM A and 
SMV. Imaging findings were com pared with surgical specim ens in the resected 
tumors and w ith im aging follow-up in the remaining cases.
Results: Pancreatic carcinom as were identified in 12 of the 15 referred patients. 
In three cases no abnorm alities were detected.Tum ors were located in the head in 
8 cases, in the isthm us in one case and in the tail in 3 cases. Peri-pancreatic 
spread was observed in 8 cases as thickening of peripancreatic fa t tissue. Vol
um e-rendered reconstructions on m ultiple planes correctly detected vascular en
casem ent of the coeliac axis and the SM A in three cases, infiltration o f the SM V in 
one case and encasem ent of the porta l trunk in one case.
Conclusion: High resolution multidetector spiral CT images with m ultip lanar re
constructions are accurate in local staging of pancreatic carcinoma.

B-003311:10
Staging o f pancreatic carcinoma: Com parison o f three-phase spiral CT 
and MRI
B.J. Op de Beeck. В. Deboeck, K. Vanderdood, R. Luypaert, F. De Ridder,
M. Osteaux; Brussels/BE

Purpose: To determ ine the accuracy of three-phasic spiral C T  and MRI in preop
erative staging of pancreatic carcinoma.
Materials and methods: 32 patients underwent spiral CT and MRI. 150 ml of 
iodinated contrast m aterial was injected at 2 cc/s IV by an autom ated in jector and 
a triphasic study was performed. MR technique consisted of MRCP and T2-weighted 
HASTE and T 1 -weighted SGE sequences in phase and with fa t suppression and 
dynam ic gadolinium  enhanced evaluation. Tumor detection, peripancreatic inva
sion, vascular encasem ent and obliteration, adenopathies, liver metastases and 
general resectability were evaluated. 20 patients underwent surgery, 12 patients 
biopsy.
Results: The result for tum or detectability was 84.4 %  for CT and 93.7 % for MRI 
with false positive and false negative values of respectively 6.2 % and 12.5 % for 
CT and 3.1 %  and 3.1 % for MRI. Mean diam eter of the tum or was 28.3 mm. Ad
enopathies o f > 9 mm were seen in 50 % of the  cases on CT and 43.7 % on MRI. 
Vascular encasem ent and obliteration was noticed on CT in respectively 12.5 % 
and 37.5 % and on MRI in 15.6 %  and 37.5 %. Liver metastases were detected on

C T in 21.9 %  o f the patients and in 25 %  on MR. CT was false positive in 3.1 % 
and false negative in 6.2 %, MRI respectively 0 %  and 3.1 %. For overall evalua
tion, MRI was preferred over CT in 57.9 %, equal in 21.0 % and inferior over CT in 
21.0  % .

C onc lus ions : MRI with dynamic gadolinium enhanced imaging is superior to three- 
phasic spiral CT for detection and staging of pancreatic carcinoma.

B-0034 11:20

Role o f sp ira l c o m p u te d  to m o g ra p h y  (CT) and c o lo r  D opp le r u ltra so n o g 
ra ph y  (CDU) in  p an c re a tic  cance r
L. C a lm ili, M. Caputo, R. Casadei, F. Minni, M. M olinari, M. la Donna,
D. Marrano, G. Gavelli; Bologna/IT

P urpose : Resection o f pancreatic cancer is possible only a t an early stage, when 
the  tum or is localized to the  pancreas w ithout liver o r peritoneal metastases or 
local extension to the porta l-m esenteric trunk (PMT). Aim of this study was to 
evaluate the diagnostic accuracy of spiral CT and CDU in the detection of PMT 
involvement.
M a te ria ls  and  m e th o d s : 27 patients with pancreatic cancer were studied. Five 
vascular involvement grades were distinguished: Grade 0, no vascular involve
ment, normal flow; grade 1, loss o f fat plane, normal flow; grade 2. slight irregular
ity o f one side of the vessel, turbulent flow; grade 3, concentric infiltration, turbulent 
flow; grade 4, occluded vessel, no signal o r reduced velocity flow and turbulent 
residual flow. During surgery, US was performed to confirm  the preoperative re
sults.
R esu lts : Spiral CT showed 1 false negative and 3 false positives w ith high sensi
tivity (94.1 % ); specificity was lower (70 %). Overall accuracy was 85.2 %, the posi
tive predictive value was 84.2 %  and its negative predictive value 87.5 %. CDU 
showed 2 false negatives and 3 false positives, sensitivity was 88.2 %, specificity 
70 %, overall accuracy 81.5 %, positive predictive value 77.3 % and negative pre
dictive value 83.3 %. Spiral C T  and CDU were able to establish resectability o f the 
tum or respectively in 87.5 % and 77.8 % o f the patients with grade 0. Both tech
niques established non resectability in 100 % of cases with grade 3 or 4  avoiding 
exploratory laparotomy.
C o n c lu s io n : Spiral C T  and CDU are useful in detecting PMT involvement and 
can improve the possibility to predict the resectability o f pancreatic cancer.

B-0035 11:25

C o lo u r D o p p le r s e m iq u a n tita tiv e  eva lu a tion  o f th e  vesse l invo lve m e n t in 
th e  assessm e n t o f p an c re a tic  c a nce r re se c ta b ility
M. Nowakowski. M. Pirski, A. Zapasnik, M. Studniarek; Gdansk/PL 

Purpose : The study was made to establish the value of colour Doppler sonography 
in the evaluation of the extent o f pancreatic cancer to  choose optimal treatment. 
M a te ria ls  and  m e th o ds : The research was carried out on 50 patients prior to 
ensuing surgery on pancreatic cancer by means o f ultrasonography with colour 
D oppler option which was used to estimate the relation between the tum our and 
the nine nearby vessels. In two clinical groups of patients (resectable and non- 
resectable) direct and indirect features o f vessel involvement were analysed for 
each of the 9 individual vessels and globally.
R esu lts : A significant correlation between the resectability of pancreatic tumour 
and the vessel involvement o f the splenic vein, the superior mesenteric vein and 
the confluence o f the superior mesenteric and splenic veins was observed. 
C o n c lu s io n : The overall analysis of the relation of the tumour and all vessel struc
tures has significantly increased the accuracy of pre-operative estimation of the 
extent of the tumour. The sensitivity, specific ity and accuracy o f the test was 76 %, 
95 %  and 84 % , and the PPV and NPV values were 96 % and 74 % respectively.

B-003611 30

Dual phase  he lica l CT in  p an c re a tic  cance r: P reope ra tive  d e te c tion  and 
assessm e n t o f  re s e c ta b ility
C. Vails. O. Pozuelo, J. Quintero, J. Fabregat. E. Andia, T. Serrano;
Barcelona/ES

P urpose : To prospectively evaluate helical CT in the preoperative diagnosis and 
assessm ent of resectabiliy in patients suspected to have pancreatic cancer. 
M a te ria ls  a nd  m e th o d s : Preoperative evaluation and staging with dual-phase 
helical CT was perform ed in 46 patients with suspected pancreatic cancer, lodi- 
nated contrast m ateria l was injected intravenously (170 ml; rate 4 ml/s); acquisi
tion began at 40 s (pancreatic phase, 3 mm collim ation) and 70 s (portal phase 
5 mm collimation). Three radiologists prospectively evaluated CT findings to de
term ine the presence o f pancreatic tum or and unresectability signs (liver metasta-
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sis, vascular encasement and regional lymph nodes). The degree of tumor-vessel 
contiguity was recorded (no contiguity w ith tumor, contiguity less than 50 %, con
tiguity more than 50 %).
Results: Helical CT results in the diagnosis of pancreatic adenocarcinoma were 
the following: overall detection rate 95 %  (38 of 40 cases), positive predictive value 
(PPV) 95 % and false positive rate 5 % (2 of 40 findings). Thirty five patients were 
surgically explored and in 29 cases histologic diagnosis was adenocarcinoma. 
Curative resections were attempted in 25 cases and were successful in 17 in
stances. The sensitiv ity of helical C T  to  predict resectability was 68 %  (17/25). 
Eight patients considered resectable by CT were unresectable at surgery because 
of liver metastases (n = 4), vascular encasem ent (n = 2) and lymph nodes m e
tastases (n = 2). The overall accuracy of helical CT to  determ ine resectability or 
unresectability of pancreatic adenocarcinoma was 72.4 %  (21/29).
Conclusions: Dual phase helical CT is useful for preoperative diagnosis and stag
ing of pancreatic cancer. The main lim itation o f CT is the detection o f small hepatic 
metastasis.

B-0037 11:40

High resolution MSCT of pancreatic carcinoma: Assessm ent of vascular 
infiltration
U. Baum . A. Noemayr, M. Lell, S. Kasti, T. Brunner, M. Dobritz, W.A. Bautz; 
Erlangen/DE

Purpose: Value of coronal and sagittal MPR from  high resolution isotropic MSCT 
data sets for the assessment of encasem ent of the peripancreatic vessels. 
Methods and materials: 50 patients with suspected pancreatic carcinom a were 
examined with a biphasic M SCT protocol: slice collim ation 4 x  1 mm (pancreatic 
phase) and 4 x 2.5 mm (portalvenous phase), pitch 1. After administration of 120 ml 
contrast medium and 50 ml NaCI with an flow rate of 4 .0  ml/s the examination was 
started with a delay of 40 s (pancreatic phase) and 80 s (portalvenous phase).The 
encasement of the peripancreatic vessels was assessed w ith interactive MPR in 
axial, coronal, and sagittal plane in consensus o f three readers experienced in 
abdominal radiology. 250 peripancreatic vessel (celiac trunc, hepatic artery, SMA, 
SMV, portal vein) were evaluated for the grade of encasement.
Results: Partial o r total encasem ent of 85/250 peripancreatic vessels were as
sessed. In 30 cases the grade of encasem ent changed by using coronal and sag
ittal plane for the assessment of vascular encasement. Coronal and sagittal plane 
are superior to axial plane for the exact assessm ent of the encasem ent of celiac 
trunc, hepatic artery and portal vein, whereas for the assessm ent of the encase
ment of superior mesenteric a rte ry and vein coronal im ages give additional infor
mation about the extent o f the encasement. Changes of grade of encasem ent 
changed resectability in 5 patients.
Conclusions: High resolution m ultip lanar imaging o f pancreatic carcinom a with 
MSCT is especially advantageous in defining critical relationships of the tum or to 
the adjacent vessels.

B-0038 11:50

Volume rendering o f the vascular structures with M SHCT in patients  
suspected o f pancreatic tum or: Initial experiences
M.G.J. Thom eer. D. Vanbeckevoort, D. Bielen, G. Marchai; Leuven/BE  

Purpose: To evaluate the assessment o f the anatom ic variants and encasem ent 
o f the vascular structures in patients w ith suspicion of pancreatic tumor.
Methods and m aterials: M ultislice helical C T  (Somaton Plus 4  Volume Zoom, 
Siemens, G) was performed in 15 patients suspected for pancreatic tumor. All 
studies were perform ed with a 1 mm collimation, a slice width o f 1.5 mm and a 
reconstruction interval o f 0.8 mm. Images were obtained in arteria l and venous 
phase and evaluated with a volume rendering technique on an independent work
station (Virtuoso, S iemens Medical Systems, G).
Results: In a ll of the 15 patients an optim al visualization o f the celiac and mesen
te ric a rte ries  and the ir m ajor b ranches w as allowed. The porto -m esenteric  
confluence was reliably identified on all but one patient. Vascular encasem ent and 
invasion was routinely visualized and 3D reconstructions gave an excellent s te 
reoscopic view of peripancreatic collaterals in case o f tum or invasion. The major 
vascular branches could be identified on axial slices but volum e rendering offered 
a bette r three d im ensiona l in te rp re ta tion  o f the  vascula tu re  (anatom y and 
collaterals).
Conclusion: Volume rendering tends to improve the interpretation of the vascular 
structures in case of pancreatic tumor.
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B-0039 10:30

Im aging of extrem ities using a new flat-panel detector with and without a 
grid system: Intraindividual clinical com parison
P. M ildenberger. K. Dietrich, N. Vogel, S.C.A. Herber, M. Thelen; Mainz/DE

Purpose: To test the  influence of a grid system  on im age qua lity using a new 
Digital Radiography System  with a full-size, flat-panel x-ray detector. 
Methods/materials: Patients who were recurrently scheduled for routine skeletal 
radiography were examined alternately w ith a new digital radiography unit (Philips 
Digital D iagnosi) w ith and w ithout a grid system. The flat-panel detector (Trixell 
Pixium 4600) uses a cesium  iodide scintillator layer and a 3 k2 am orphous silicon 
photodiode readout array with 0.14 mm pixels. Projections and radiation exposure 
were equal. In total, 80 clinical studies o f routine diagnostic skeletal studies were 
included. Reading was done independently by 3 experienced radiologists in a 
blinded m anner on a 2.5 x  2K dual m onitor reporting station using optim ized and 
standardized param eters (full resolution display mode, no individual image m a
nipulation). Different criteria (presentation o f cortex, matrix, soft tissue, detail reso
lution, noise, overall impression) were evaluated using a 4 point scale (1 ... excel
lent to 4 ... poor) and statistically analyzed.
Results: The hypothesis of this study was, that workflow  could be improved using 
a grid in all examinations to  avoid changes of the equipm ent and faulty operations. 
Intraindividual comparison of examinations with and w ithout grid shows significant 
differences. The studies w ithout grid  are rated better for m ost criteria. The differ
ences using the above m entioned scale are mostly about 10 %.
Conclusion: Digital radiography w ith Flat panel detectors (FD) produces high 
quality images for skeletal radiography, but there is still a difference in image qua l
ity with and w ithout grid.

B-0040 10:40

Image quality and radiation exposure in abdominal and skeletal radiogra
phy with two d ifferent digital technologies
J. Deichen. M. Mechtel, R. Loose. M. Wucherer; Nurem berg/DE

Purpose: C om parison o f image quality and radiation exposure in abdom inal and 
skeletal radiography with storage phosphor and selenium  technology 
Material & methods: The im pact of d ifferent physical and technical parameters 
on im age quality and exposure was evaluated for abdom inal and skeletal radiog
raphy. A storage phosphor system "ADC Compact" (Agfa) and a selenium  based 
cylindric system  “Thoravision" (Philips) w ith new software for abdominal/skeletal 
im aging were used. Radiographs of a physical test phantom, a humanoid abdom i
nal/pelvic phantom  and a human anatom ical femur preparation were obtained 
using variable exposing parameters. The abdom inal phantom  was prepared with 
small mass leasions, the femoral phantom  was prepared w ith drilled leasions of 
d ifferent d iam eter and depth to  m im ic osteolysis. The im age quality was assessed 
by 4 experienced radiologists according to visual resolution, perceptability of test 
leasions and bone structures.
Results: Storage phosphor and selenium technique provide adequate image quality 
for abdominal and skeletal radiography. No significant difference of spatia l resolu
tion, detectability of sim ulated abdom inal/pelvic m asses and bony leasions were 
found.
Conclusions: The current test version of selenium technology w ith a cylinder 
provides adequate im age quality comparable to established DLR techniques. In 
contrast to thoracic imaging, the current test version of the selenium  technique 
has no advantage in radiation exposure com pared to  storage phosphor system.
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В-0041 10:50

Storage phosphor radiography of wrist fractures: A subjective com pari
son of im age quality at varying exposure levels
R. Peer. S. Peer, S.M. Giaccomuzzi, S. Pechlaner, K. Künzel, W. Jaschke; 
Innsbruck/AT

Purpose: Image quality of storage phosphor radiographs acquired at different 
exposure levels was com pared to  define the  minimal radiation dose needed to 
achieve reliable results for the detection of w rist fractures.
Material and methods: In a study on fractured anatom ical w rist specim ens im 
age quality of storage phosphor radiographs was assessed on a diagnostic PACS- 
workstation by three observers. Images were acquired at exposure levels corre
sponding to a  speed class 100 ,20 0 ,4 0 0  and 800. Cortical bone surface, trabecu
lar bone, soft tissues and fracture delineation were judged on a subjective basis. 
Image quality was rated according to a standard protocol and statistical evaluation 
was perform ed based on an analysis o f variance (ANOVA).
Results: Only image quality achieved with an exposure dose equivalent to a speed 
class 100 and 200 was judged sufficient for detection o f unknown fractures by all 
observers. In the ratings for different im age features only im ages achieved with 
speed class 100 where judged as “good quality".
Conclusion: To achieve high quality storage phosphor radiographs, w ith image 
characteristics, that a llow  for a reliable evaluation of wrist fractures a m inimum 
exposure dose of 9.5 m Gy (equivalent to  a speed class o f 200) is needed, never
the less observers are in favor o f im ages acquired at an even h igher exposure 
level.

В-0042 11:00
Direct digital radiography versus storage phosphor radiography of wrist 
fractures: A subjective comparison
S. Peer' . U. Neitzel2, S.M. G iacom uzzi', S. Pechlaner', R. Peer',
I.E. S teingruber', E. Gassner', K. Künzel', W. Jaschke '; 4nnsbruck/AT, 
*Ham burg/DE

Purpose: This study was undertaken to define the value o f digital radiography 
with a clinical flat panel detector system for evaluation of wrist fractures and to 
compare presentation o f anatom ical image features w ith state o f the a rt storage 
phosphor radiography.
Material and methods: In a study on fractured anatom ical w rist specim ens im 
age quality o f direct digital radiographs and storage phosphor radiographs was 
assessed by four observers. Hard copy im ages were acquired w ith the same ex
posure dose at a 400 speed level. C ortica l bone surface, trabecular bone, soft 
tissues and fracture delineation were judged on a subjective basis. Image quality 
was rated according to a standard protocol and statistical evaluation was per
form ed based on an analysis o f variance (ANOVA).
Results: Image quality o f radiographs acquired with the fla t panel detector was 
rated significantly superior in respect o f cortical and trabecular bone presentation 
as well as fracture evaluation while storage phosphor screen system s showed 
more soft tissue detail.
Conclusion: This study reveals that the image quality o f direct digital radiographs 
using the cesium  iodide/am orphous silicon technology is better suited for delinea
tion and characterization o f wrist fractures com pared to storage phosphor screen 
systems.

B-004311:10
Volume rendering evaluation o f soft tissues
G. Luccichenti. F. Cadem artiri, V. Lucidi, M. Squarcia. L. Berti, P. Pavone; 
Parm a/IT

Purpose: To evaluate accuracy lim its and feasibility of volume rendering recon
structions of the soft tissues.
Materials and m ethods: This is a study perform ed on Spiral-CT scans o f 22 
patients w ith d iagnosed thoracic and abdom inal d iseases. Im ages were acquired 
using the fo llow ing protocols: collimation/table speed/reconstruction increm ent 3 / 
4.5/1 ; 3/3/1 and 2 /2 /1 . Im ages were sent to a HP workstation running on a NT 
platform. 3D im ages were generated with a volume rendering algorithm  allowed 
by the software Vitrea 2.0 (Vital images, USA). Tissues were selectively visualized 
by m odulating transparencies values, by trim  and manual segm entation tools 
avaiable in the software. Two independent radiologists appraised im age quality, 
the visib ility and the fidelity o f the reconstruction.
Results: Image quality was considered good. Small structures such as biliary 
ducts w ere  not v isib le at all. An anom alous renal a rte ry  associa ted  w ith a 
pieloureteral junction syndrom e was found in one case. Two pancreatic lesions, 
two lung cancers, two renal cell carcinom a and several hepatic lesions such as

metastasis and prim ary tum ors were also well visualized particularly their rela
tionships with contigous vascular and solid structures. Peritumoral tissue was also 
visible.
Conclusion: Volume rendering of soft tissues cannot be proposed as a routine 
technique although it allows a good representation of anatomic structures and can 
be proposed as a preoperative imaging modality.

B-0044 11:15

First experiences of m ultiplanar reconstruction (M PR) using multislice 
com puted tom ography (M S-СТ) in complex jo int fractures
M. Philipp. M. Funovics. M.H. Fuchsjäger, K. Kubin, D. Sandner,
F. Grabenwöger.T. Müllner, W. Stoik, V. M etz: Vienna/AT

Purpose: In patients w ith complex jo in t fractures helical CT for operative planning 
can only be obtained in the axial plane. M ultiplanar reconstructions (MPR) are 
frequently required for fu rther treatment. However, w ith conventional spiral CT, 
m ultip lanar reconstructions are not always reliable due to a lim ited spatial resolu
tion. A im  o f th is prospective study is to  determine the value o f isotropic multiplanar 
reconstructions obtained in MS-С Т from patients with complex joint fractures. 
Material and methods: Examinations are performed using a S iemens Volume 
Zoom  unit (S iem ens Medical Systems, Erlangen, Germany) with the following 
scan parameters: slice width 4 x 1 mm o r 2 x  0.5mm, increm ent 6 mm or 1 mm, 
respectively. M PR-thickness is 0.5 -  1 mm and 2 mm for coronal reconstructions, 
and 3 - 4  mm for saggital reconstructions, respectively. This study includes the 
follow ing fracture locations: face, spine, shoulder, acetabulum, knee and ancle. All 
examinations are evaluated by 4 experienced radiologists. Findings at subsequent 
surgery are used as gold-standard.
Results: MPR of MS-СТ dem onstrates very reliable results even for evaluation of 
thin fracture lines, dislocations of small fracture fragm ents and even occult frac
tures. In the examinations perform ed until now, MPR o f MS-СТ sensitivity and 
specificity are high.
Conclusion: MPR o f MS-С Т in patients w ith complex jo in t fractures is an impor
tant new diagnostic tool with high spatial resolution and very short exmaniation 
time.

B-0045 11:25

Volume rendering evaluation of soft tissues of the knee
G. Luccichenti. F. Cadem artiri, F. Cusmano, V. Lucidi, M. Pedrazzini. P. Pavone; 
Parm a/IT

Purpose: To evaluate accuracy lim its and feasibility of volume rendering recon
structions of the soft tissues o f healty knees.
Materials and methods: This is a retrospective study perform ed on Spiral-CT 
scans of 16 patients who were considered negative in the dism ission hospital 
report and in the radiological report. Images were acquired using the following 
protocols: collim ation/table speed/reconstruction increment 2/2/1. Images were 
sent to a  HP workstation running on a NT platform. 3D images were generated 
with a volum e rendering algorithm  allowed by the software Vitrea 2.0 (Vital im 
ages, USA). T issues were selectively visualized by modulating transparencies 
values, by trim  and manual segm entation too ls avaiable in the software. Two inde
pendent radiologists appraised image quality, the visibility and the fidelity of the 
reconstruction.
Results: Cruciate ligaments, menisci, muscles and tendons were correctly visual
ized. Collaterals ligaments, particularly the laterals ones were clearly visible in few 
patients due to the absence of an hypodense layer between them and the joint 
capsula. Time required for the reconstruction was 20 m inutes per examination. 
Conclusion: Volume rendering of soft tissues cannot be proposed as a routine 
technique although it a llows a good representation o f anatomic structures and can 
be proposed as a preoperative im aging modality o f soft tissues of the knee.

B-0046 11:30

Lumbar spine: The influence of acquisition mode using m ultislice helical 
CT on patient radiation dose
T. Ludiq. C. Marchai, A. Noel, F. Breşler, В. Corruble, A. Blum; Nancy/FR  

Purpose: To evaluate patient radiation dose and im age quality to optimize explo
ration protocols on lum bar spine using multislice spiral CT.
Method and m aterials: 48 patients underwent multislice spiral CT on lumbar 
spine (Somatom Plus 4 Volume Zoom, Siemens). Image protocol included a single 
helical acquisition from L3 to  S1 w ithout gantry inclination (4 x 1 mm, 2 mm thick 
MPR) and tilted helical acquisition on L3-L4 , L4 -L5  and L5-S1 (4 x  1 mm, 2/ 
3 m m). Images were read by two independant radiologists. Disk, durai cul de sac, 
yellow ligam ents and nerve roots were analysed. Each criterion was graded from
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1 to 4 (poor, moderate, good, excellent); an average grade, ranging from  1 to 4, 
was calculated for each level. Skin dose was compared for twelve patients w ith 4 
thermolum inescent dosimeters.
Results: Significant improvement in image quality was observed by the tw o read
ers for MPR obtained from  single helical acquisition com pared to tilted acquisition 
(reader 1 :2 .60  vs 2.88 on L3/L4, 2.57 vs 2.90 on L4/L5 and 2.74 vs 3.18 on L5/S1; 
reader 2 :2 .72  vs 3.15 on L 3 /L 4 .2.66 vs 3.08 on L4/L5 and 2.84 vs 3.46 on L5/S1 ). 
The average length of single helical acquisition w ithout gantry inclination was
13.5 cm and was 10 cm for helical blocs with gantry inclination.
Conclusion: The influence on normalized effective dose for each exploration will 
be discussed. A higher image quality is obtained with a single helical acquisition 
w ithout gantry inclination which perm its a decrease o f the dose.

B-0047 11:40

Multidetector-row CT of the spine in plasm ocytom a
A.H. Mahnken. J.E. Wildberger, U. Fabry, G. Gehbauer, T. Schmitz-Rode,
R.W. Günther; Aachen/DE

Purpose: To com pare m ultidetector-row CT (MDCT) and secondary reconstruc
tion of the entire spine with conventional radiographs and MRI for bone lesion 
detection and evaluation o f spinal instability in plasmocytoma.
Method and materials: Twelve patients, mean age 69 1 (62 -  79), suffering from 
plasmocytoma underwent M DCT (Somatom VZ, Siemens, Erlangen, Germany), 
conventional radiographs as well as MRI of the entire spine and were entered into 
a prospective trial. CT scanning was performed using a standard protocol (tube 
voltage 140 kV; tube current 250 mAs, slice collimation: thoracic and lumbar spine 
4 X 2.5 mm, cervical spine 4 x 1 mm) w ithout i.v. o r oral contrast material. Over
lapping coronal and sagittal MPR (maximum projection reformats) were exclu
sively used for establishing the diagnosis. Findings were com pared to conven
tional radiographs and MRI.
Results: In all patients, coronal and sagittal MPR's depicted the extension o f the 
osseous destruction, providing detailed information about potentia l bone instabil
ity. Compared to conventional radiographs additional lesions at risk fo r fracture 
w ere detected. However, bone marrow infiltration was best seen on MRI. 
Conclusion: On the basis of our initial results, MDCT seems to be superior to 
conventional radiographs in the evaluation of bone destruction in plasmocytoma. 
In combination with MRI, detailed information for staging these tumors is obtained. 
To assess instability of the spine due to bone destruction M DCT seems to be the 
method of choice.

B-0048 11:50

Quality assessm ent and quality im provem ent in plain film  musculoskeletal 
radiology
S.M.M. M etz-Schim m erl. L. Böck, M. Uffmann, M. Bauer, I. Loss, C.J. Herold; 
Vienna/AT

Purpose: To identify error sources o f failed or borderline quality musculoskeletal 
radiographs, determ ine effective procedures in order to reduce costly and time 
consuming retakes, and improve the overall im age quality in daily clinical work. 
Method and m aterials: In a four-weeks period 1569 consecutive x-ray exam ina
tions of 32 anatomical projections were evaluated by two radiologists in term s of 
positioning and exposure settings. All exam inations were rated according to  three 
categories: Sufficient, borderline acceptable and non acceptable with need for a 
retake. Error sources in term s of positioning and technical param eters were iden
tified in weekly meetings attended by both the radiographers and radiologists. 
Measures of improvement included optim isation o f the examination protocols and 
training o f radiographers. Two key joints (knee, shoulder) were reassessed in a 
second evaluation period.
Results: In the first evaluation period 6.7 %  (n =  105) o f 1569 exam inations were 
classified as borderline and 4 % (n =  63) as non acceptable. Reasons for reduced 
or failed examination quality were patient condition, exposure settings, positioning 
and technical flaws. Frequent anatom ical areas with reduced exam ination quality 
were nasal sinuses (borderline 14.5 % /non acceptable 2.9 % ), shoulder (9.3 % / 
6 .7 % ), thoracic spine (1 .7% /5.1 %), lumbar spine (12.7 % /4.5 % ) and knees 
(11.6 % /5.8 %). For the key anatom ic regions a m arked quality improvement was 
observed. During the reassessm ent period a significant reduction of borderline or 
non acceptable film s was noted: Knee (4.5 %/2 %), shoulder (1 %/4 %). 
Conclusion: Continuous reassessm ent of exam ination standards and self-ap
praisal in examination procedures improve efficiency and diagnostic quality in rou
tine m usculoskeletal radiography. In addition, a more respectful and satisfying 
working environment may evoke.
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B-0049 1030

Lon g -te rm  o u tco m e s  in  S w ed ish  m a m m og ra p hy  tr ia ls
I.T. Andersson '. N. B jurstam5, J. Frisell3, B. Nordenskjold4, L. Nyström 5,
L. Rutqvist3, B. Vitak4; 'M alm ö/SE, 2Uddevalla/SE. JStockholm/SE,
4Linköping/SE, 5Umeà/SE

P urpose : To assess the long-term  effects o f mammographie screening on the 
breast cancer mortality.
M ateria ls  and  m ethods: The trial populations in the screening studies in Göteborg, 
Malmö. Stockholm  and Östergötland altogether 247.010 wom en (129.750 invited 
and 117.260 controls) were followed for more than 3.5 m illion wom an years. The 
m edian tria l tim e was 6.5 years (range 3 . 0 -  18.1) and the m edian follow-up time
15.8 years (range 2.8 -  20.2). Data on breast cancer diagnosis and cause of death 
were retrieved by record linkage to  the  Regional Oncologic C enters as well as to 
the Swedish Cause of Death Register.
R esu lts : There was a significant 21 %  reduction of the breast cancer m orta lity 
am ong wom en invited (RR 0.79; 95 % C l 0.70 -  0.89). The effect was greatest in 
the age group 60 -  69 years at entry (33 %). The Malmö and Göteborg trials which 
used predominantly 2-view mammography and a shorter screening interval showed 
a significantly higher screening benefit am ong wom en under age 50 com pared 
with the other trials. The m orta lity reduction in women under 50 was statistically 
significant in both studies, RR 0.69 (9 5 %  C l, 0 .4 8 -0 .9 9 )  and 0.58 (9 5%  Cl,
0.35 -  0.96) in Malmö and Göteborg respectively.
C o n c lu s io n : Breast cancer screening can reduce breast cancer mortality a lso in 
the long-term  perspective. It is believed that the trials underestimate the effect of a 
continuous program due to few screening rounds, relatively long interval, sing le
view mammography (in 2 of the tria ls) and other factors.

В-0050 10:40

B re as t s c re en in g  p rog ra m  w ith  m u lt id is c ip lin a ry  a p p ro a ch : O ne year 
re su lts
B. Brancato, F. Caum o. M. Paroni. M. Tessari, C. Procacci, G.F. Pistoiesi; 
Verona/IT

P urpose : To evaluate the effectiveness of a breast screening program  in which 
fu rther d iagnostic assessm ents are perform ed in the same session.
M a te ria ls  and  m e th o d : In a tim e period of one year ( 1999 -  2000), 7590 women 
ranging in age between 50 -  69 years underwent a mammographie screening test 
perform ed in tw o projections, prom ptly read by the radiologist. When needed, fur
ther diagnostic assessm ent (additional radiograms, US. cytology, and core needle 
biopsy) and interdisciplinary consultations (pathologist and surgeon) were carried 
out in the  sam e session.
R e su lts : The rate o f fu rther d iagnostic assessm ent (recall-rate. RR) was 10.9 % 
(826/7590). The majority o f the diagnostic deepenings resulted negative (4.3 %, 
237/826). A  short-term  follow-up was suggested to 153 women (2 % ); 108 ( 1.4 %) 
wom en were sent to surgical intervention. Among the patients who accepted sur
gical intervention, the histologic examination dem onstrated 86 (81.1 %) malignant 
and 20 (18.9 % ) benign lesions, w ith a benign/m alignant biopsies ratio of 0.23:1 
and an identification rate (IR) o f 11.3%o. The IR for tum ors sm aller than 1 cm was 
4.9%o.
C o n c lu s io n : The global IR and that for tum ors sm aller than 1 cm  were superior to 
that of all the other screening program s reported in literature w ith the exception of 
the Danish one. This result correlates with the high RR. In fact, if fu rther diagnostic 
assessm ent would have not been performed in the cases of slight suspicion at the 
m ammographie test, the RR would have reduced from  10.9 %  to  3.0 %. Neverthe
less, 10 tumors would not have been identified, so that the IR would have reduced 
from  1 1 .3%  to 10% .
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В-0051 10:50

Accuracy of the breast center at the University of Erlangen-Nürnberg  
(1965-2000)
R.W.S. Schulz-W endtland’ . U.G. A ichinger’ , S. K raem er', L. Keilholz’ , M. Mitze2, 
T. K irchner1, R. Sauer1, N. Lang1, W.A. Bautz1; 'E rlangen/DE, pBirm ingham /GB  

Purpose: To evaluate the efficiency o f interdiscip linary cooperation we analyzed 
the breast cancers which were histological verified at the breast center of the 
University o f E rlangen-Nürnberg (since 1965) in 1999.
Materials and methods: At the breast center the radiology, gynecology, radio
therapy and pathology are closed together in one institution/building. From 01/99 
to 12/99 12.365 patients were examined by clinic, u ltrasound and mammography. 
A t 4.4 %  of the patients ( 2 0 - 9 6  years, mean age 57 years) (n =  548) we found 
suspicious lesions.
Results: In addition to  the BI-RADS classification o f ACR we received at the d iag
nosis BI-RADS 5 for the clin ical exam ination a sensitivity o f 35 %  and a specificity 
o f 99 %, the ultrasound 57 %  resp. 92 %  and the m am m ography 55 %  resp. 90 %. 
Conclusion: By institutions closed together in a breast center with double reading 
and interdiscip linary conferences weekly the effic iency in d iagnostic and therapy 
o f breast lesions will be better specially by the com plem entary mamma diagnostic 
(clinic, ultrasound, mammography).

B-0052 1 1 oo
M am m ographie pattern of m icrocalcifications: H istopathologic correlation
N. P iazza. G.M. Conti, G. Luccichenti, F. Cadem artiri, C. D'Aloia, P. Pavone; 
Parm a/IT

Purpose: To verify the m ost valid radiological pattern in the differential diagnosis 
o f benign and m alignant breast disease, evaluating number, density, configuration 
and p leom orphism  of the lesions.
Material and methods: The authors retrospectively and blindly reviewed the 
m am m ogram s o f 200 consecutive patients whom  had been subjected to surgical 
excision for m icrocalcifications. M icrocalcifications were evaluated regarding their 
number, density, configuration and pleom orphism . These results were correlated 
with the pathologic findings.
Results: 100 %  of linear branching calcifications and 80 % o f linear calcifications 
were malignant. In 91 %  o f the cases, also the pleom orphic calcifications were 
associated with a  malignant disease. The num ber o f calcifications and the density 
were not useful to the differential diagnosis.
Conclusions: Configuration and pleom orphism  o f the m icrocalcifications are the 
most im portant parameters in differential diagnosis of benign and malignant breast 
disease.

B-005311:10
Radiological-pathological correlation of excised benign lesions during  
m am m ographie screening
I.G. Bilgen. E.E. Ustun, A. Memis; Izm ir/TR

Purpose: Benign biopsies are an inevitable part o f any screening programme. 
They add significantly to the psychological and financial “cost" of screening and so 
should be kept to a minimum. The purpose o f th is study was to identify possible 
means o f reducing these false positive results.
Materials/m ethods: The mammographie features o f the 245 histopathologically 
proven benign breast lesions detected in screening m ammograms were retro
sp e c tiv e ly  rev iew ed . A ll o f the  le s io n s  w ere  p re o p e ra tive ly  lo ca lize d  by 
m am m ographically guided needle-w ire system. Correlations were sought w ith the 
pathological findings.
Results: The mammographie abnorm alities leading to benign biopsy were suspi
cious m icrocalcifications in 132 (53.8 %), well-defined mass in 82 (33.4 %), mass 
with m icrocalcifications in 5 (2 % ), asym m etrical opacity with m icrocalcifications 
in 6  (2.4 %) and spiculated mass with architectural distorsion in 8 (3.2 %) cases. 
The histological correlates were; fibrocystic change (FCC) 4 8 .9 %  (n 120), fi
broadenoma (FA) 18.7 % (n = 46), FCC + FA 9.3 %  (n =  23), sclerosing adenosis 
(SA) 7.7 % (n = 19), fat necrosis (FN) 3.2 %  (n = 8), intraductal papilomatosis (IDP)
2.4 % (n =  6), FCC + IDP 2 .8  %  (n =  7), atypical ductal hyperplasia 1.6 %  (n = 4), 
FA +  FCC +  SA 0.8 % (n  =  2), radial scar 1.6 %  (n =  4), FA 4- SA 1.2 %  (n =  3), 
chronic nonspecific m astitis 0 .4 %  (n =  1), FN + mastitis 0 .4 %  (n =  1), chronic 
inflam ated lymph node 0.4 %  (n =  1 ).
C onclusion: A m ore se lective approach is required in the fina l decis ion of 
mam m ographically guided biopsies considering the psychological and financial 
cost to the  patient.

B-0054 11:20
Lesion detection and characterization after breast conservation therapy - 
a com parison of mammography, ultrasound and MRI
M. M üller-Schim pfle '. S. B irrenbach1, S. M iller1, W. Stern2, C. Belka1,
C.D. C laussen1; ' Tübingen/DE, -’Schorndori/DE

Purpose: To assess lesion detection and lesion characterization within the first 
year after breast conservation therapy (BCT) using mammography (MX), ultra
sound (US), o r MR imaging (MRI).
Materials and methods: After breast conserving operation 20 patients were ex
am ined before and 6, 12, and 18 m onths after adjuvant radiotherapy (RT) with 
MX, US and dynam ic contrast-enhanced MRI: US and MRI were additionally per
form ed 3 months after RT. All 220 exam inations between 0 - 1 2  months after RT 
were retrospectively read by two independent readers in a randomized order, blinded 
for the other examinations. The evaluation considered the confidence of lesion 
detection and lesion characterization for the treated and non-treated breast. All 
available inform ations including the examinations 18 months after RT were taken 
as gold standard. Kappa values were calculated to assess different reliabilities. 
Results: Excluding a lesion w ith high confidence was achieved by MX/US/MRI in 
30 %/5 % /43 % of all examinations (p < 0.05). Reliability between observers/time 
points/imaging m ethods was 0.496/0.411/0.215 for lesion detection, 0.303/0.282/
0.091 for lesion characterization. Overall, true negative findings were observed in
90.4 % /82.5 % /94.4 % of all MX/US/MRI examinations (p < 0.05 for US vs. MRI). 
Conclusion: Early after BCT, the influence of different imaging m ethods on the 
diagnostic outcome was greater than the influence o f different observers or time 
points. MRI turned out to be the m ethod o f choice in excluding lesions with high 
confidence and gaining the highest true negative rate.

B-0055 11 so

Imaging m odalities for detecting locally recurrent breast cancer: Results 
of a m ulti-center study (1977-1999)
U.G. A ichinge r1. U.-S. A lbert2, J. de WaaP.V.F. Duda2, J. Graesser",
K. Rogenhofer1, H. Sommer4, R.W.S. Schulz-W endtland', W.A. Bautz1; 
'Erlangen/DE, 2Marburg/DE, 3Dachau/DE, 4M unich/DE  

Purpose: Early detection o f local recurrences after breast conserving therapy is 
associated w ith improved survival. This m ulticenter study was undertaken to de
term ine the role of physical examination, mammography and ultrasound to detect 
breast cancer recurrences.
Material and method: Records of 434 women with histological proven recurrences 
were analysed retrospectively at four institutions. The prim ary cancer was treated 
with m astectom y in 209 cases, 225 patients have had breast conserving therapy 
(BCT). The sensitiv ity fo r each diagnostic m ethod and for the combination of the 
m ethods were calculated.
Results: Breast cancer recurrences had been diagnosed in 434 cases female 
patients who had been surgically treated between July 1977 and March 1999. 
Mean age was 59 years, ranging from  31 to  98. Fifty-five cases (13 % ) were de
tected by physical examination alone, seventeen cases (3 %) had been found as a 
result only of ultrasound and 35 (8 % ) recurrences after breast conserving therapy 
were detected w ith mammography only. The remaining cases were detected with 
two or more modalities. U ltrasound led to  an upgrading of the mammographie 
findings from  benign to  m alignant in 19 %  of the cases after BCT.
Conclusion: The results show that mammographie and sonographic follow-up is 
com plem entary to  physical examination in the detection of local recurrences of 
breast cancer and leeds to an earlier detection and a better prognosis for the 
patient.

B-0056 11:40

Imaging m odalities in the diagnosis of breast cancer: Diagnostic accuracy  
in 898 histological proven cases
U.G. A ichinger, R.W.S. Schulz-W endtland, M. Dobritz, U.J. Wilhelmi, G. Faller,
N. Lang, W.A. Bautz; Erlangen/DE

Purpose: The role o f U ltrasound (US) in breast imaging is under discussion. It is 
proven, that sensitiv ity and specific ity of m ultim odal m ammadiagnosis is higher 
than of mammography alone. The purpose of this study was to determ ine the 
diagnostic value of US in breast lesions.
Patient and method: From 1 -99  until 12-99  there were 898 breast biopsies at 
our gynaecologie departm ent. All patients had a physical examination, ultrasound 
and mammography. The results of each modality alone and their combination were 
correlated w ith the histological outcome.
Results: The histological diagnosis o f 345 (38 %) lesions was benign. 553 (62 %) 
lesions were malignant, 119 (22 %) DCIS, 275 (50 %) invasive ductal 88 (16 %) 
invasive lobular and 72 (13 %) o ther invasive cancer. The sensitiv ity o f the physi-
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cal examination was 25 % fo r pTis, 75 % for p1c and 90 % or more for tum ors pT2 
or higher. U ltrasound showed a low sensitivity o f 30 %  resp. 42 %  for pTis/pT 1 a 
tumors, lesions pT1c and higher showed 93 % up to 100 % fo rT 4  tumors. Mam
mography was the only m ethod to detect T is  carcinom a a t a sensitivity o f over 
90 %.
The combined sensitivity o f mammography and ultrasound was much better than 
for each method alone, especially in women younger than forty. The results uprise 
here from  80 %  to 93 %.
Conclusion: Ultrasound is a im portant adjunct to  m am m ography and the physi
cal examination in the work up of breast lesions. Especially in younger patients 
with dense breasts the sensitivity of a multimodal approach is higher.

B-0057 11:50

Diagnosis of invasive lobular breast cancer
K. Bock, V.F. Duda, N. Vetter, P. Hadji, J. Iw inska-Zelder, A. Ramaswamy,
K.-D. Schulz; Marburg/DE

Purpose: Less than 10 % o f all invasive breast cancers are of lobular origin. What 
is the value o f clinical examination, m am m ography and sonography in predicting 
the diagnosis o f lobular breast cancer and the size o f the lesion which strongly 
influences the decision on breast conserving therapy?
Materials and methods: Retrospective evaluation of data of 38 patients d iag
nosed and treated for prim ary invasive lobular breast cancer at the wom en’s hos
pital of the Philipps-University o f Marburg during 1 9 9 6 -2 0 0 0  (61 % pT1 ; 75 % 
pNO).
Results: Sensitivity of diagnosis of invasive malignancy: sonography 0.97, m am 
mography 0.86, clinical examination 0.81. Correlation of histopathologic determined 
tum or size: sonography 6.17 (for tumors w ithout desm oplastic reaction) and 5.75 
respectively (fora li tumors), clinical examination 5.88, mammography 4.68. Archi
tectural distorsion as the only sign of a lesion on m ammograms was observed in 
24 %, corresponding to a poor correlation of size. Desmoplasia was found in an 
other 24 % of tumors by sonography, thus also showing a worse correlation of 
size.
Conclusion: Sonography has to be recommended for improving the diagnosis of 
invasive lobular breast cancer as the most appropriate and accurate technique, 
although it normally is judged to  be of additive value only. Nevertheless, the best 
results are achieved by a multimodal concept.
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B-0058 10:30

Iatrogenic lesions to  the lung during antitumoral chemotherapy: CT 
findings
G. Tognini, F. Ferrozzi, G. Luccichenti. G. Marchesi, M. Pedrazzini, P. Pavone; 
Parma/IT

Purpose: Toxic manifestations of antitumoral chem otherapy represent an im por
tant complication. The drug induced pulm onary injury dem onstrates several inter
esting etiopathogenetic, pathologic, clinical and radiological characteristics. The 
aim of this study was to  analyse the several models of lung injury relating the 
pathological and radiological findings with the mechanism o f action.
Materials and methods: W e reviewed thoracic CT examination of 1400 patients 
treated with antib lastic drugs. 23 patients (16 M, 7 F, mean age 57 years) dem on
strated pulm onary findings subsequently proved to be jatrogenic. Therapeutic p ro
tocols included bleomycin, adriamycin, cyclophosphamide, vincristin, methotrex
ate, cis-platinum, ethoposide, busulfan, procarbazine, taxanes, arabinosyl-cytosine 
and interleukine-2, in variable combination. Diagnosis was proven by means of 
broncho-alveolar lavage, trans-bronchial biopsies o r brushing w ith cytologic, b io
chemical and m icrobial analyses, as well as surgery, autopsies, o r improvement 
after therapy.
Results: Bleomycin was found to be the most noxious m olecule (14/21 ) with dose- 
related toxicity; also methotrexate (2/21) and arabinosyl-cytosine (2/21) both in 
association with cyclophospham ide were found to  be responsible fo r jatrogenic 
damage. All the nodular lesions were associated w ith bleomycin administration,

while methotrexate, arabinosyl-cytosine and interleukine-2 were associated with 
all cases o f pulm onary edema. Taxanes were associated with edem a and fibrosing 
evolution.
Conclusions: CT, especially if aided by high resolution technique allows for ex
cellent characterization of structural pulm onary abnorm alities related to chem o
therapy.

B-0059 10:40

Evaluation of solitary pulm onary nodules w ith dynam ic contrast- 
enhanced MRI
J.F. Schäfer. J. Vollmar, F. Schick, W. Luboldt, M D. Seemann,
M. Müller-Schimpfle, C.D. Claussen; Tübingen/DE

Purpose: To evaluate the performance of dynam ic contrast-enhanced MRI in the 
differentiation between benign and m alignant solitary pulm onary nodules (SPN). 
Materials and methods: 40 Patients ranging in age from  25 to 86 years with SPN 
with a d iam eter o f 7 mm to  45 mm underwent MRI at an 1.0 T  scanner (Magnetom 
Expert, Siemens). Dynamic imaging (СРЕ:ТРЯЕ/1Пр 20 ms/4.8 ms/70°) was per
formed in one sagittal plane follow ing a bolus injection o f contrast m edia every 
10 s over a tota l period o f 4  minutes. For a ll SPN peak percentage increase in 
signal intensity (peak SI %), the slope o f the tum or’s enhancem ent (SI % /t) and 
occurrence o f wash-out kinetic were assessed. All 40 lesions (26 malignant, 14 
benign) were confirm ed w ith histologic exam ination after surgical resection, tran- 
sthoracic o r transbronchial biopsy.
Results: Malignant lesions showed a significantly higher peak SI % than benign 
ones (malignant: mean 130 ±  40 %; benign: mean 57 ± 45 %, p < 0.00005).Taking 
a threshold-value o f 85 % for peak SI % , 25/26 m alignant and 12/14 of the  bening 
lesions were correctly rated (96 %  Sensitivity, 86 % Specificity). Mean slope val
ues were 6.1 ±  3.2 % /s and 2.2 ± 1.6 % /s for m alignant and benign lesions, re 
spectively. W ash-out kinetic was found in 13/26 m alignant but none of the 14 be
nign nodules.
Conclusion: Dynamic contrast-enhanced MRI helps in the diagnostic work-up of 
SPN. Low peak SI %  is indicative for benign nodules while high peak SI %, fast 
slope and wash-out-kinetic correlate with m alignant lesions.

B-0060 10:50

Intraoperative sonography during thoracoscopic resection of pulmonary  
nodules
M. Piolanti. F. Coppola, F. Gruppioni, S. Papa, F. D’Ovidio, M. Di Simone,
S. Mattioli, G. Gavelli; Bologna/IT

Purpose: This study evaluated the utility o f ultrasonography in the intraoperative 
localization o f lung nodules during video- assisted thoracoscopic surgery (VATS). 
Materials and methods: This technique was firstly tested during thoracotomie 
surgery using a high frequency linear probe. Afterwards we performed ultrasonog
raphy during VATS using a laparoscopic multi frequence deflectable linear probe. 
30 patients entered the study. Preoperative spiral CT diagnosed 38 lesions, with a 
m ean average 17 mm diameter. PET d iagnosed 2 lesions unrevealed at CT. 
Sonography was used in 10 cases via thoracotom y and in 20 cases during VATS. 
Results: A  com plete lung collapse it's required to  perform  ultrasonography and it 
can be generally reached 40 m inutes after selective lung ventilation exclusion. Air 
trapping in COPD patients was the major obstacle observed, a lthough all lesions 
but one, preoperatively documented, were identified. Furtherm ore 2 occult lesion 
at preoperative evaluation were detected by ultrasonography. In total 42 lesions 
were resected. The sm allest lesion detected was 4 mm in diameter.
Conclusion: Thoracoscopic ultrasonography is a useful tool to guide VATS resec
tions, being highly efficient and w ith no related morbidity. Furtherm ore it may re
veal preoperative occult lesions and determ ine surgical margins.

B-0061 11:00
Low-dose m ultislice-CT o f the thorax in the follow-up of m alignancies of 
extrathoracic or lym phatic origin
M. Sonnenschein. H.-P. Dinkel, P. Vock: Berne/CH

Purpose: Repetitive follow-up CT examinations o f the thorax are needed in tum or 
patients. Especially in lym phom a, o ften young patients a re affected and exposed 
to  the risk of a new radiation induced tumor. We examined whether the radiation 
burden can be reduced safely by low-dose multislice-CT.
Methods: In 40 patients with follow-up o f extrathoracic prim aries and lymphoma 
low-dose multislice-CT was performed w ith 15 m As/rotation, 120 kV, 0.75 s rota
tion, pitch 6, in 4 X 2  mm collim ation (8 mm reconstruction interval) on a Asteion 
MS m ultislice scanner (Toshiba). All patients had a norm al-dose spira l-CT o f the 
thorax S iem ens Somatom Plus 4 (120 kV, 200 -  300 mA, 0.75 s, pitch 1.5) within 
3 — 12 months before. The quality o f the present and past examinations was evalu
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ated by tw o independent readers and classified into the categories poor, satisfac
tory, good, excellent for different anatom ic regions in lung and soft-tissue w in
dows.
Results: Irrespective o f body mass index the  low-dose exam inations were rated 
good or satisfactory in all patients by both readers. The ratings for the low-dose 
examinations were inferior (most often by one grade) but d iagnostic in every pa
tient. Even subtle lung pathologies as small as 3 mm were detected by low-dose 
MSCT. The m ediastine could be assessed well by low-dose MSCT. In no case 
low-dose CT had to  be repeated for increased im age noise.
Conclusion: Low-dose m ultislice CT of the thorax is effective and suffic ient for 
the follow-up of extrathoracic tum ors and lymphoma. It potentia lly reduces the 
radiation dose by a factor of 10 -  20.

B-0062 11:10
Imaging o f solitary pulm onary nodules w ith an open low-field MR scanner
J. Vollmar. J.F. Schäfer, F. Schick, C. König, W. Luboldt, M.D. Seemann,
C.D. Claussen; Tübingen/DE

Purpose: To com pare two breathhold sequences fo r imaging o f so litary pulm o
nary nodules (SPN) at an open MR scanner.
Materials and m ethods: 12 patients ranging in age from 54 to 74 years with CT- 
detected SPN underwent MRI at an open 0.2 T  scanner (Magnetom Open, Si
em ens) including a T1w spoiled gradient-echo sequence (2D-FLASH: TR/TE/flip 
100 ms/7.4 m s/300) and a T2w to ta lly refocused gradient-echo sequence (true- 
FISP: TR/TE/flip 7.4 ms/3.5 ms/80"). Both sequences were com pared for lesion 
depiction, reflection of the CT m orphology and SNR as well as artifacts.
Results: On the 2D-FLASH all 12 lesions (8 malignant. 4 benign) ranging in size 
from  6 mm to  42 mm were visible whereas on the true-FISP two lesions (6 and 
9 mm in size) were not visualized. The 2D-FLASH sequence was more accurate 
in reflecting the CT m orphology than the true-FISP sequence. The mean SNR- 
value of the nodules was 13.6 for the 2D-FLASH and 3.6 for the true-FISP. The 2 0 - 
FLASH im ages showed less artifacts than the true-FISP.
Conclusion: The T 1 -weighted spoiled gradient echo sequence is superior to  the 
true-FISP for im aging o f pulm onary nodules at 0 .2  T. MR-imaging o f the lung at an 
open low fie ld scanner seem s to be feasible for follow-up exams of potentially 
benign lesions.

B-0063 11:20
Lymphoma of the lung: CT evaluation
M. Daskalog iannaki. A. Voloudaki, A. Athanassiou, G. Katrinakis, E. Magkanas, 
P.K. Prassopoulos, G. Eliopoulos, N. Gourtsoyiannis; Iraklion/GR  

Purpose: To present CT appearances o f lym phom atous lung involvement. 
Materials and methods: The records of 194 patients with lymphoma, 66 (34 %) 
with Hodgkin disease (HD) and 128 (66 %) with non-Hodgkin’s lym phom a (NHL) 
were evaluated. Chest CT exam inations were assessed for m icronodules, nod
ules, masses, infiltrates, ground glass areas, peribronchial thickening or thicken
ing of interlobular septa and concom itant findings.
R esu lts : Secondary lung involvement was identified in 15/194 (8 %) patients, 5/66 
(7.5 %) with HD and 10/128 (7.8 %) with NHL. The lung was involved in 73 % of 
the patients at presentation and in 27 % w ith disease relapse. M icronodules were 
depicted in 12 (80 % ) patients -  5 HD and 7 NHL -  predom inantly subpleurally 
(67 % ), nodules in 4 (27 % ), masses with o r w ithout air-bronchogram or cavitation 
in 8 (53 %) - 4  HD and 4 NHL -  infiltrates in 2 (13 % ) w ith NHL, and ground glass 
areas in one (7 %) patient w ith NHL. The majority of patients (67 %) had a com bi
nation o f 2 o r more CT findings, m ost commonly m icronodules with masses (33 %). 
Three patients w ith NHL presented a diffuse interstitial pattern: either a com bina
tion of m icronodules and peribronchial thickening mim icking sarcoidosis (n = 2), 
or m icronodules and thickening of interlobular septa m im icking lymphangitic car
cinom atosis (n = 1). In most cases lung involvement was bilateral (80 % ) and a f
fected more than one lobe (87 %).
Conclusion: Lym phom atous lung involvement dem onstrates a variety o f CT pat
terns, the most common being the presence of micronodules. The majority o f cases 
presents a com bination o f findings and bilateral involvement.

B-0064 11:30

The use of m ultislice spiral CT o f the chest in the staging of oncological 
patients: Scan protocol evaluation
E.M. Fallenberg '· R. Fischbach1, D. M ain tz1, P. Lange2, K.U. Jürgens',
J. W eßling ', W. H eindel'; 'M ünster/D E ,2M unich/DE

Purpose: To evaluate different spiral CT scanning protocols for routine staging 
examination of the chest using a m ulti-detector CT scanner.

Method/materials: 75 patients were examined on a Multislice-Spiral-CT (Somatom 
VolumeZoom, Siemens, Forchheim) using 140 kV, 90 mAs, 500 ms gantry rota
tion tim e and constant contrast injection parameters. Patients were assigned to 8 
different spiral C T  protocols resulting from  com binations of table feet per rotation 
(pitch 3, 5, 7) and detector collim ation (1 mm; 2.5 mm; 5 mm). Axial images with 
5 mm slice width were independently assessed by 3 radiologists in a blinded fash
ion regarding overall image quality, anatom ic detail, and artefacts.
Results: Overall im age quality was regarded as optim al for im ages obtained with 
1 mm detector collim ation and 5 mm or 7 mm table feed. Images reconstructed 
from  spiral data sets recorded w ith 4 x  2.5 mm detector collim ation were of good 
diagnostic quality. Increasing pitch results in artefacts at borders of different tissue 
attenuation. It was even more pronounced using 5 mm collimation (pitch of 5 or 7). 
W hen com paring im ages obtained w ith equivalent scan tim e (24 s; 4  x 1 mm col
limation and pitch 7 vs. 4 x 2.5 mm collim ation and pitch 3) the narrow collimation 
images had a slightly better delineation of anatom ic detail.
Conclusions: A narrow collim ation with large pitch is superior to a w ider collim a
tion and a sm aller pitch. Optimal im age quality was achieved using a 4 x  1 mm 
detector collimation. 2.5 mm collim ation and pitch 3 can be used with only minor, 
not s ign ificant decrease in im age quality.

B-0065 11 40

Low dose spiral CT for screening of lung cancer
M. Bellom i. E. De Fiori, P. Arnaldi, U. Pastorino; M ilan/IT

Purpose: Early detection o f lung cancer could, in theory, reduce the mortality of 
the disease, due to the high rate o f non-operable or late stage at diagnosis. 
M ethods and m aterials: The study, started in May 2000, aim s to recruit 1000 
volunteer subjects, over 50 and who have sm oked over 146.000 cigarettes, to be 
subm itted once a year, for 5  years, to low dose (140 kV, 40 mA) CT of the chest. 
D iagnostic work-up is performed by HRCT and nodule contrast enhancement in 
all lesions larger than 5 mm, followed, if necessary, by PET, FNAB and surgery. 
Results: At Septem ber 2000, 230 volunteers were examined: lesions were de
tected in 21.5 % and 5 % (12) had nodules larger than 5 mm. 3 were false positive 
(pleural thickening and atelectasis); 2 were judged to be benign; 3 were followed- 
up at 3 m onths because non determ inable (d iam eter 5.6 -  6.3 mm); and 4 were 
operated and confirm ed as m alignant (3T1N 0 and 1 T2N1).
Conclusion: It is early to  draw any conclusion, but the number of detected lesions 
is s im ila r to  that of ELCAP study, while the cancer rate appears to  be lower than 
that o f Am erican population. Contrast enhancem ent study and PET are promising 
in d iagnostic work-up, reducing the number of FNAB with high risk in heavy sm ok
ers.

B-0066 11:50

Clinical impact o f cerebral CT in the preoperative TNM classification of 
patients w ith bronchial carcinoma
H.B. Eggesbo. T. Flatabo, L. Vlatkovic, R. Dullerud; Oslo/NO

Purpose: To estimate the prevalence of cerebral metastases by CT in patients 
with bronchial carcinom a. Further, to  assess the relation between cerebral me
tastases, TNM classification, and histology of the bronchial carcinoma to reveal 
o ther signs o f inoperability in these patients.
Materials and methods: 128 patients w ith bronchial carcinom a (aged 3 3 - 8 5  
years, mean 68 years; 50 females and 78 males) were TNM  classified based on 
CT exam ination of the thorax, abdomen and brain, following the i.v. injection of 
70 ml (300 mg I/ml) contrast medium. Cerebral and abdominal metastases as well 
as h istology of the bronchial carcinom a were noted.
Results: Histologic examination revealed squamous cell carcinoma in 40 patients, 
sm all-cell carcinom a in 40, adenocarcinom a in 20, large-cell carcinoma in 12 and 
unclassified carcinom a in 16 patients. Metastases to the brain were demonstrated 
in 19 patients (15 % ), liver 14(11 % ), adrenal glands 11 (9 % ), o ther 11 (9 %). In 
8/19 patients (2 squam ous cell carcinom a, 3  adenocarcinoma and 3 small-cell 
carcinom a) cerebral metastases were the  only sign of inoperability. 7/19 patients 
w ith cerebral metastases also had metastases to other organs, while 1/19 pa
tients was classified as T4 and 3/19 as N3.
Conclusion: The finding of cerebral metastases as the only sign o f inoperability in 
8 /128 patients with bronchial carcinom a justifies the routine imaging of the brain in 
these patients.
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B-0067 10:30

"Fetal" configuration of posterior cerebral artery (fPCA) and anterior 
cerebral artery cross-flow (ACA-cf). Reciprocal correlation revealed on the 
basis of "Tc-HM PAO SPECT vs. angiography (DSA)
A. P lotrowski1. E. Klemm2, H. Urbach2, L. K ro licki1, H.J. Biersack2; 'Warsaw/PL, 
¿'Bonn/DE

Objectives: FPCA may be revealed in 20 to 25 %  of cases. The literature dealing 
with intracarotid amobarbital procedure (IAP) reports occurrence of ACA-cf in 30 % 
of patients. Recently, SPECT with intracarotid injection o f "Tc-H M P A O  has been 
used during IAP. This study aimed to investigate with both methods the correlation 
between ACA-cf and fPCA.
Methods: We evaluated retrospectively ninety-four DSA and SPECT studies per
formed during IAP in forty-seven patients (mean age: 29.9 a). A fter com pletion of 
DSA a m ixture of 200 g amobarbital and 1 mCi "Tc-H M P A O  was injected into ICA 
without catheter repositioning, with the same volume and injection rate. SPECT 
was performed with high-resolution γ camera.
Results: The "Tc-HM PAO uptake in the whole PCA territory was revealed in 13/94 
(13.8 %) hemispheres and ACA-cf was revealed in 20 hemispheres (21.3 % ).The 
whole PCA territory perfusion (including the hippocampus) was observed only in 
these cases in which no "Tc-H M P AO  uptake appeared in the contralateral ACA 
territory (p 0 .035).Th is kind of correlation was not revealed on the basis o f DSA 
(p =  0.486).
Conclusion: The hypothetical reason of the phenomenon revealed in the SPECT 
study may be a circulatory ‘steal-shift’ w ithin the injected and contralateral hem i
sphere or it may have anatom ical groundwork. Intracarotid "Tc-H M P A O  SPECT 
deserves more consideration in respect of its im portance in ‘in vivo' investigation 
of some hem odynamic phenomena in the circle of Willis. We also suggest that 
comparison of both methods could be helpful for criteria  definition enabling better 
interpretation of amobarbital d istribution only on the basis of DSA study.

B-0068 10:40

Combined approach with СТА and dynam ic MRA in pre-operative  
evaluation of carotid stenosis: An alternative to  DSA in selected patients
M. Muto, A. Palmieri; Naples/IT

Purpose: To show the utility o f the pre-operative association o f СТА and dynamic 
MRA evaluating carotid stenosis, reducing the need o f DSA.
Material and methods: 75 patients, w ith more than 60 %  degree o f carotid steno
sis at US examination, were evaluated with СТА and dynam ic MRA to confirm  the 
US results and to  evaluate the origin o f epiaortic vessels and the intracranial seg
ment of the ICA. (to exclude tandem lesions). In 10 cases a DSA was also per
formed. СТА was perfomed with spiral tecnique (Picker PQ 5000 ,2  mm thickness, 
pitch 1.5) during automatic inj. of 110 cc non-ionic contrast media (lopamiro, 3 ml/s) 
from C6 through skull base. Dynamic MRA was perform ed with 1.5 T Magnet 
(Picker Ellipse) with a 3D volum etric acquisition in 18‘ sec after a bolus inj by hand 
of 25 cc of Gd-DTPA (Dotarem, Guerbet) followed by 20 cc o f saline solution. 
Results: In 60 pts. we found the sam e data a t US and СТА exam inations; in 13 
cases we had an overvalue by US exam ination in term s o f stenosis o r occlusion. 
Dynamic MRA also overmeasured the  degree of stenosis in more the 75 % of 
cases (degree o f carotid stenosis more than 70 % ) but showed the presence of 
tandem lesions in 7 cases, confirm ed also by DSA. In 2 patients the MRA exam i
nation was not d iagnostic due to poor patient cooperation or to cardiac failure with 
incorrect bolus timing.
Conclusions: СТА and dynam ic MRA reduce the need of DSA; СТА is useful! to 
confirm  the degree of stenosis at carotid b ifurcation while dynam ic MRA can be 
usefull to visualize tandem  lesions.

Improved treatm ent planning of complex cerebral aneurysm s with 
m ultislice CT angiography: A pilot study
C. Balassv. D. Fleischmann, G. Bavinzski, R. Mallek; Vienna/AT  

Purpose: To evaluate if m ultislice CT angiography (СТА) with 3D image process
ing provides additional inform ation over digital subtraction angiography (DSA) for 
treatm ent planning o f complex cerebral aneurysms.
Materials and methods: Five patients (4 f/1 m) with eight untreated intracranial 
aneurysm s and equivocal findings a t DSA underwent cerebral СТА (2 x 0.5 mm 
detector configuration; 1 mm Tl/rotation; 0.5 mm R l). Volume rendered im ages -  
targeted to the specific pretherapeutic questions -  were read prospectively by a 
radio logist and the treating neurosurgeon and com pared to surgical findings in 
three subjects.
Results: The location, shape and direction of all six aneurysm s w ith surgical cor
relation were accurately shown at СТА. СТА correctly excluded an additional, 
angiographically suspected AcoA aneurysm  in one patient. The orig ing o f a small 
perforating artery from  the base o f an MCA aneurysm  was correctly depicted with 
СТА, however, correlation w ith DSA was necessary to identify a neighbouring ves
sel as a vein. One patient unerwent successful endovascular treatment after СТА 
clearly dem onstrated the neck o f an AcoA aneurysm . In one patient with a 3 mm 
superior cerebellar aneurysm surgery was deferred because of it’s  topographic 
relation to the basilar artery and the skull base (as shown at CT), and unfavorable 
venous drainage (as shown at DSA).
Conclusion: СТА can provide additional, surgically relevant information in com 
plex cerebral aneurysm s when DSA findings are equivocal, but СТА cannot re
place DSA.

B-0070 11:00
Com parison o f volume rendering to  other post-processing techniques in 
cerebral C T  angiography
Z. V ikalo. J. Petrackova; Decin/CZ

Purpose: To com pare Volume Rendering Technique (VRT) with Maximum Inten
sity Projection (MIP) and Shaded Surface D isplay (SSD) in cerebral CT angiogra
phy (СТА).
Methods and materials: Cerebral СТА was performed at th irty patients w ith clin i
cally suspected intracranial aneurysm  or SAH. Scan protocols were: slice 1 mm, 
pitch 2, increm ent 0.5 mm. Contrast medium: 120 -  140 ml, a t 4 ml/s flow rate. 
Images were reconstructed on a VIRTUOSO-workstation. All patients who had an 
aneurysm or SAH underwent DSA or proceeded directly to Surgery. We com 
pared the visib ility of aneurysm s for each technique using surgical finding or DSA 
as a gold standard.The visibility of atherosclerotic changes were compared too. In 
addition we compared the visibility o f norm al vessels and the ir contours under the 
maximum m agnification. We also recorded the tim e required for post-processing 
and evaluation for each technique.
Results: The total of 14 aneurysm s were d iagnosed on СТА, all of them were 
confirm ed either surgicaly or by DSA. For none of the patients, DSA detected any 
other aneurysms, and the localisation, size and shape also matched cerebral СТА. 
VRT required in average 14 minutes for post-processing and evaluation. The aver
age time for SSD was 55 minutes. MIP required, in average 16 minutes, but the 
possibility of im ages manipulation and the visib ility of normal and pathologic 
anatom y were considerably less. All statistics will be available later.
Conclusion: VRT requires a shorter tim e for post-processing and evaluation and 
provides better visib ility of both pathological and normal vessels than MIP and 
SSD.

B-0071 11:10
MRI and MR angiography of intracranial aneurysm s: Detection and 
characterization
Z. M erhem ic. Z. Kadenic, G. Sulejmanpasic, M. Niksic, A. Duheric,
F. Konjhodzic; Sarajevo/BA

Purpose: To assess 3DTOF angiography pre and post MIP algorithm  for the  de
tection and characterization of intracranial aneurysm s using lADSAas the  "gold 
standard" for the presence, location and size o f aneurysm  and the direction o f the 
neck o f aneurysm.
Methods and materials: Total 52 patients w ith nontraum atic intracranial hem or
rhage were examined by 1.0 T  unit using DUAL (PD;T2TSE) sequence, and 3DTOF 
MR angiography evaluating pre and post MIP algorithm, and they were correlated 
with IADSA.
Results: MR angiography and IADSA were in agreement both in positiv and negativ 
cases (32 and 20). 35 aneurysm s were found by 32 patients; five 3 to  5 mm large. 
Size o f aneurysm s and direction o f the neck were in agreem ent in all 5 with IA
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DSA. 18 aneurysm s were 6 to  12 mm large. Size of aneurysm s were in agreement 
in all 18 in pre MIP evaluation, 17 in post MIP evaluation. The direction of the neck 
w as in agreem ent with I ADSA in all 1 8 .1 2  aneurysm s were larger then 12 mm. 
The agreem ent in size were in all evaluating pre MIP algorithm, and in 7 post MIP.
4 of these had no neck. The direction of the neck were in agrem ent with IADSA in 
the rest in pre MIP, and only in 4 in post MIP 3DTOF.
Conclusion: 3DTOF MR angiography pre and post MIP algorithm  is reliable tool 
in intracranial aneurysm s evaluation. The evaluation o f pre MIP algorithm  3DTOF 
M RA provide useful information about size of aneurysm s and direction of the neck 
o f aneurysm s larger then 12 mm.

B-0072 11:15

Giant aneurysm s: Preoperative evaluation with three-dim ensional CT  
angiography
Z. M iloseviè. I. Kocijanèiè; Ljubljana/SI

Purpose: Three dim ensional com puted tom ographic angiography (СТА) was de
veloped as a screening tool for use in patients with suspected cerebrovascular 
disease. This im aging modality a lso has proven to be o f value in surgical planning 
for patients w ith large or unusual vascular lesions of the brain.
Materials and methods: The three-dim ensional CT angiogram s obtained in 12 
patients w ith g iant intracranial aneurysm s were analaysed. Using СТА we were 
evaluated the size and configuration of intracranial aneurysms, the presence and 
extent of intra-aneurysmal thrombus, the relationship o f the vascular lesion to other 
cerebrovascular o r skeletal structures, aneurysm  wall thickness, and the pres
ence and orientation o f an aneurysm  neck. The results were com pared w ith con
ventional angiography and/or surgery.
Results: In our experience th is imaging modality displays anatom ical information 
that are not available from  conventional angiography and provides better details 
fo r surgical planning in patients with giant intracranial aneurysms.
Conclusion: Because three-dim ensional reconstructions o f intracranial vessels 
and vascular lesions offer anatom ical imaging in the s im ilar way as percepted with 
human vision, we can better understand the m orphology of pathological proceses 
and its relations to surrounding structures.

В-0073 11:20
Treatm ent o f arterio-venous m alformations of the brain by percutaneous  
transarterial em bolization with a low-concentration glue
M. Szajner. R. Pietura, M. Janczarek, M. Szczerbo-Trojanowska: Lublin/PL

Purpose: To evaluate the efficacy o f embolization o f brain AVMs with low-concen
trated Histoacryl.
Materials and methods: 52 patients presenting with arterio-venous m alform a
tions of brain were treated in our Departm ent between 1998 and 2000. There 
were: 22 angiom as o f right hemispere, 14 angiomas o f left hemispere, 16 patients 
with angiomas o f cerebellum. The angioarchitecture of AVM nidus was: diffuse (d), 
com pact (c), fis tu lar (f) o r m ixed (m). We also distiguished com plicated (со) or 
non-com plicated (nc) AVMs. Nidus diam eter > 3.5 cm was considered large (L), 
1 -  3 cm  m edium (M) and < 1 cm  small (S ).The embolization was carried out with 
system of coaxial catheters: 5 F or 6 F guiding cath and m icrocatheters (1.5 F or
1.8 F) pos itioned in the AVM nidus. Before app lication  o f em bo lic  m ateria l 
(H istoacryl/Lipiodol dilution: 16.6 -  25 %) supra-selective angiography was done. 
After injection o f glue m icrocatheter was rapidly retrived and control angiography 
carried out.
R esu lts : In our group o f patients there were: Gl -  14 (27 % ) 100 % occlusion, G il 
-  25 (48 % ) 90 -  95 % occlusion, G ill -  8 (15 %) between 60 -  90 % occlusion, 
G IV  -  3 (6 % ) less than 60 %  occlusion and GV -  2 (4 % ) technical failure. AVMs: 
G l -  9 S, 3 M, 2 L; 5 d, 6 c, 2 f; all nc. G il -  17 M, 3 S, 5 L; 11 m, 6 f, 5 c, 3 d. G ill -
5 L, 3 M; 6 d, 2 m; 6 co, 2  nc. GIV -  2 L, 1 M; 3 d; nc. GV -  2 L; d (teleangiectatic), 
nc. M inor com plications -  3 patients. Major -  2 patients. M ortality -  0. 6  months 
fo llow  up in 36 patients -  4  cases o f reccurrence.
Conclusion: Embolization of arterio-venous malform ation of brain with low-con
centrated glue seem s to be an effective treatment. Low-concentrated dilution of 
Histoacryl perm its deep penetration into the AVM nidus as well as in venous drain
age.

B-0074 11:25

Experience with the endovascular treatm ent of intracranial aneurysm s
F. C harvat'. V. Benes', R Fencl1, K. Antonin2, J. Lacm an'; 'Prague/CZ,
■Hradec Kralove/CZ

Purpose: The authors experience with the endovascular treatment o f the intracra
nial aneurysm s by Guglielm i detachable coils o r by stenting is summarised.

Material and methods: Since January through June 2000 total of 54 patients has 
been treated. In 18 patients the clipping was the primarily chosen procedure. In 39 
patients endovascular approach was the first step. In 7  patients only attempt at 
co iling was perform ed and after the failure to coil the aneurysm the patients were 
treated surgically. Totally 36 aneurysm s in 32 patients was treated by endovascular 
methods. The parent vessel was occluded in 6  cases, the sack o f the aneurysm 
was filled w ith GDCoils in 28 cases, in one fusiform aneurysm  stent was intro
duced. The Hunt and Hess score (HH) in the serie was: HH0 in 9 patients, HH1/6, 
HH2/8, HH3/4, HH4/5, HH5/0 patient. HH was the single most im portant determ i
nant o f the outcome.
Results: Thirty-four aneurysm s were closed com pletely and 2 partially. Mortality 
and m orbidity rate o f the series was 3 %. In the first follow up control one month 
after the procedure 30 aneurysm s in 27 patients remained closed. Remnant of 1 
ophtalm ie aneurysm  showed some growth.
Conclusion: The basic aim  of any aneurysm treatm ent is to prevent rebleeding. 
C ons o f the endovascular approach are: more frequent incomplete aneurysm oc
clusion and lesser stab ility of coils. Pros are: m inim ally invasive approach suitable 
for e ldery patients and patients w ith higher HH score, and probably lower fre
quency of vasospasm.

В-0075 11:30

Local intra-arterial fibrinolysis with urokinase (LIF-U) in 14 patients with 
acute basilar artery throm bosis (BAT)
M. Ygges', V. Jost', G. Brill2, G. Fenzl1, R. Eym ann', J. Voges1,
J. Scheuerm ann’ , W. R eith '; 'H om burg a. d. S aar/D E ,2Saarbriicken/DE  

Purpose: Observation of the fo llow ing parameters: pre-therapeutic period (PRE- 
TP), duration o f lysis, recanalization, income, outcome, complications, relation
ship between: outcom e/PRE-TP and outcome/recanalization.
M aterial and methods: Examined: 14 patients (11 male, 3 female), average age 
62.3 years ± 1 1 .3  (range 3 3 - 8 1 )  with angiographically proven BAT, between 
01.01.1995 and 31.12.1999. In all cases LIF-U followed angiography. Scaling of 
clinical process by Barthel Index points (BIP).
Results: Average PRE-TP: 7.5 ±  5.5 h (range 3 -  24). Average duration of lysis 
35 ± 13.9 m in (range 20 -  60). Average U -dose 600 000 ± 150 000 IU (range 
250 000 -  900 000). Complete recanalization in 10 patients (71.4 %), incomplete 
in 3  patients (21.4 %), none in 1 patient (7.1 % ). Average BIP-income: 6.4 ±  15.9. 
Death o f 5 patients, all w ithin the first month. Remaining 9 patients showed aver
age im provem ent to 76.1 ±  37.3 BIP. No incidence o f intracranial haemorrhage or 
o ther com plications. A high correlation was found for outcome/PRE-TP and out
come/recanalization .
Conclusions: Our LIF-U results are comparable to other workgroups. A high cor
relation outcom e/PRE-TP and outcom e/recanalization is also described by other 
authors. A good outcom e is decisively influenced by a short PRE-TP and a com
plete recanalization.

B-0076 11:40

Central retinal artery occlusion: Endovascular treatm ent
B.F. Schuknecht. K. Landau, A. Valavanis; Zürich/CH

Purpose: To analyse the results o f endovascular fibrinolytic tx of 19 patients with 
acute central retinal artery occlusion (CRAO).
Patients and methods: 19 patients (11 m, 8 f, age range 3 3 - 7 7  years, mean 
60.7) w ith acute (< 12 h) CRAO were retrospectively analysed with respect to 
angiographic findings and clinical outcome. Endovascular tx had been performed 
by superselective application of 1 M io IU urokinase into the ophthalm ic artery by 
m eans of a FasTracker M icrocatheter (Boston Scientific).
Results: Angiographic findings consisted o f nonopacification of the central retinal 
artery (CRA) in 6 patients, visualization in 13 patients. Following tx the CRA was 
seen in 4 /6  patients and delineated to  better advantage in 9/13 cases. The 
chorioretinal blush was dem onstrated in 18/19 patients and was present following 
tx in every patient. V isual function improved in 15 patients (78.9 %) w ith full recov
ery o f vision in 5/15 patients (33.3 %).
Conclusion: Endovascular tx may allow to regain full recovery of vision in a sub
stantial proportion of patients which m ay be higher than peviously reported after 
conservative tx (5.8 -  9 %) or interventional tx (14 -  17.6 %).

B-0077 11:50

Extra axial cavernous haemangiom a: MR imaging study
N. Chidam baranathan. S. Halbe, S. Kalyanaraman, S. Ghosh; Chennai/IN

Extra axial cavernous haemangioma is a rare entity, only 58 cases have been 
re po rte d . M ost o f the  ex tra  a x ia l cavern o u s  haem angiom a o c c u r in the  
intracavernous location and are highly vascular. The clinical, radiological and
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histological characteristics of these lesions are distinct from  those of intracerebral 
haemangiomas. Due to lack o f haem osiderin, they closely resemble ‘M eningio
mas'" in MR images and are often m isdiagnosed.
Aim of the study: To analyse MRI findings o f extra axial cavernous haemangioma 
and to distinguish them from other paracavernous neoplasms.
M ateria ls: Four pa tie n ts  w ith  h is to lo g ica lly  p roven ex tra a x ia l cavern o u s  
haemangiomas were evaluated with CT, MR imaging and Cerebral angiogram. 
Complete resection was done in two cases, biopsy was done in tw o other cases 
as severe intraoperative bleeding precluded the ir total removal.
Method: CT .. MR: High resolution T 1 (TR 400 ms, TE 15 ms); T2  (TR 2000 ms, 
TE 18 ms);Turbo FLAIR and Post gadolinium T1 weighted im ages in coronal and 
axial planes. Cerebral angiography.
Results: CT showed hom ogenous enhancing tum our s im ila r to m eningioma, yet 
lacking calcification or bony hyperostosis. MRI showed sharp ly defined lesions of 
very high signal intensity in T2 weighted scans, isointense in T 1 weighted images 
and showing homogenous enhancem ent by gadolinium  DTPA. Cerebral angiog
raphy showed no tum or vascularity, but two cases revealed mild tum or staining. 
Conclusion: MR features help to predict this rare entity o f cavernous sinus caver- 
noma, differentiate them from  other paracavernous neoplasms, help in the pre 
operative assesm ent and to prevent unexpected intra operative com plications.
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B-0078 10:30

First results in reduction of radiation exposure in double contrast barium  
enema with a state of the art digital fluororadiography system
K. Lomoschitz. G. Paertan, S. Newrkla, R. Mayrhofer, W. Hruby; Vienna/AT

Purpose: Since double contrast barium enema is the routine radiological method 
o f examination of the colon, one m ajor challenge is to keep radiation exposure as 
low as reasonably achievable. This paper reports dose reduction in barium enema 
resulting from technical development in Digital Flouroradiography Systems. 
Materials and methods: Barium enem a studies were perform ed in 70 consecu
tive patients using a new DFR-System (Siem ens Iconos R200), capable of 10 bit 
gray levels and maximal resolution o f 2K by 2K pixel m atrix. Exam inations were 
performed with pulsed fluoroscopy. Dose-area product, fluoroscopy tim e and num
ber o f images were com pared to a control group (36 patients) investigated with an 
o lder system (Siemens siregraph D). Additional beam filtration (0.3 mm Cu) and 
kVp were equal in both systems. Examinations acquired w ith both system s were 
reported on PACS workstations. Image quality was assesed subjectively. 
Results: Median DAP measured on the new system was 56 % below the values 
of the control group (580 vs. 1310 cG y cm 2). Average num ber of acquired images 
was 16 in both groups, average fluoroscopy tim e was 251 s vs 102 s. Image qua l
ity with the DFR system  was graded significantly superior com pared to the older 
DFR system, although for the barium enema exam ination on ly  1К  resolution was 
used with both systems.
Conclusions: W ith a new state of the art system, substantial dose reduction can 
be achieved (> 1/2 compared to lowest literature values, approximatly 1/10 to ref
erence values) w ith better image quality. Therefore the new system  is likely to  be 
used in all fie lds of fluoroscopy examinations.

B-0079 10:40

Acute sigma diverticulitis: Diagnostic role of ultrasound exam ination in 
emergency
G. Maggio, L. Manfredonia, T. Donnianni, A. Mazzacca, G. Belfiore; C aserta /IT  

Purpose: To describe the findings of abdomino-pelvic ultrasound (US) in the emer
gency evaluation of acute sigm a d iverticulitis (ASD), an inflam m atory com plica
tion of the diverticular disease often leading to acute abdomen.
Materials and methods: 25 patients (17 M/8 F, age range: 5 0 - 7 5  years) were 
admitted to our hospital with clinically suspect ASD. All patients underwent ab
dominal X-ray, performed w ith supine and orthostatic anteroposterior views, US 
with a 3.5 MHz probe and empty bladder, and computed tomography (CT) after 
oral load of water-soluble contrast media.

Results: X-ray findings were not relevant for the diagnosis of ASD, except for 3 
cases with perforation. US correctly detected ASD in 23 patients, showing increased 
wall thickness, diverticula, and increased echogenicity o f the adjacent mesenteric 
sheets. As for complications, abscess was detected in 3 cases, perforation in 3, 
and peritonitis in 1. In 2 cases. US correctly located inflammation in the adjacent 
tuba. CT did not add relevant information versus US, except for an improved spa
tial evaluation in the com plicated cases.
Conclusions: US allowed direct assessm ent of diverticula, optim al evaluation of 
wall thickening and detection of possible complications. In our experience, US 
resolved the diagnostic approach, making a CT scan necessary only in selected 
cases.

В-0080 10:50

Hydro-CT in preoperative diagnostic o f acute diverticulitis: Too expensive  
or the m ethod of choice?
A. W erner. S.J. Diehl, F. Graupe. M. Farag Soliman. C. Düber; M annheim /DE  

Purpose: Conventional colon contrast studies only allow examination o f intra lu
minal structures. However, in acute sigma diverticulitis therapeutic decisions mainly 
depend on com plications which are often extralum inally situated. This study evalu
ates the  diagnostic effic iency of Hydro-CT in acute diverticulitis.
Materials and methods: 80 patients with a clinical diagnosis of acute sigm a d i
verticulitis underwent a C T  o f the lower abdom en with iv contrast a fter rectal appli
cation of 1000 ml diluted iodic contrast. CT-results were compared w ith histopatho
logic, intraoperative, o r endoscopic results.
Results: 21 %  of the patients showed norm al CT findings. They recovered rapidly 
and were discharged. 15 %  o f the patients exhibited a mild diverticulitis in the CT. 
At 48 %  of the patients pericolitis w ith covered or free perforation, abscess form a
tion. or stenosis was diagnosed in the CT. Among them 80 %  were operated and 
the CT-diagnosis was confirm ed in all cases. At 6 %  the CT suggested colonic 
cancer which was confirm ed in all cases with one exception. 10 %  o f the patients 
showed an extracolic reason for abdom inal pain in the CT which always was con
firm ed operatively.
Conclusion: Hydro C T  is not only reliable in detecting intralum inal signs of sigma 
diverticulitis but also reveals sensitively extracolic com plications and other rea
sons for the clinical symptoms. It is therefore the m ethod of choice to  support the 
decision between conservative and operative therapeutic approaches.

B-0081 11:00
Rectal carcinom a: Multislice spiral CT im aging for preoperative staging
R. Am brosini. A. Filippone, D. Genovesi, R. Basilico, L. Bonomo; Chieti/IT  

Purpose: Preoperative staging of rectal carcinom a is critical for guiding therapy 
and prescrib ing the most appropriate treatm ent option. The purpose of th is inves
tigation was to  evaluate the accuracy of m ultislice spiral CT in staging rectal can
cer.
Materials and methods: Fifteen patients, referred w ith a diagnosis o f rectal car
cinoma, were examined. Multislice spiral CT scans (slice collim ation 4 x  2 .5  mm; 
table feed 12.5 m m /rotation; slice w idht 3/5 mm; rotation tim e 0.5 s) were carried 
out after full colonic preparation, a ir insufflation and data were acquired in the 
prone position. CT scans were acquired 35 s and 70 s after injection of a bolus of 
contrast medium (130 ml, 3 ml/s, 400 m gl/m l). Analysis of the rectal wall and stag
ing o f the tum or were perform ed on axial CT sections and m ultiplanar inform a
tions. All patients underwent surgery and CT findings were com pared to histo- 
pathological analysis.
Results: Good correlation between CT findings and postoperative staging was 
observed in all patients included in the study, with a sensitivity of 100 % and an 
overall staging accuracy o f 95 %.
Conclusions: M ultislice spiral CT can be useful and accurate in detecting and 
staging prim ary rectal carcinoma.

B-0082
withdrawn by  author
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В-008311:10
Endoanal ultrasound in the diagnosis of faecal incontinence: Com parison  
with anal m anom etry and operative findings
M.H. Fuchsjäaer. J. Alt, M. Funovics, V. Metz.T. Filipitsch, G. Lechner, A. Maier; 
Vienna/AT

Purpose: The aim  of this study was the evaluation of endoanal u ltrasound in the 
diagnosis o f faecal incontinence in com parison to  anal m anom etry and operative 
findings. The presence and localisation of sphincter defects and therapeutic mo
dalities were analysed.
Method and m aterials: Endoanal ultrasound was used to  investigate 92 patients 
(85 female, 7 male; mean age 62 ±  13 years) w ith faecal incontinence in a 3 year 
period. The presence, localisation and the  extent o f anal sphincter defects were 
assessed. Results were com pared w ith anal m anom etry in 81 cases.
Results: 27 (29 % ) patients showed no sphincter defect, 18 (20 %) had an iso
lated internal sphincter defect, 1 3 (1 4 % ) an isolated defect o f the external sphinc
ter and 34 (37 %) presented with a combined defect of internal and external sphinc
ters. Manom etric results correlated in 30 % w ith endoanal ultrasound. 13 patients 
underwent an operation. Endoanal ultrasound correlated in 100 %  w ith operative 
findings and w ith m anom etry in 54 %. An obstetric h istory was m ost frequently 
related to faecal incontinence. In the group of combined sphincter defects, the 
percentage o f operations was highest.
Conclusion: Endoanal ultrasound is the most sensitive diagnostic method for 
localizing anal sphincter defects and should be m andatory in the assessm ent of 
faecal incontinence.

B-0084 11 2o
Is unenhanced CT useful when used as part of the staging protocol in 
patients with colorectal carcinom a?
M. Farruaia, S. Davitt, B. Sharm a; Rom ford/GB

Purpose: To assess the  utility of unenhanced spiral CT when used in conjunction 
w ith porta l phase CT in the staging protocol for colorectal carcinom a.
M aterial and methods: W e retrospectively reviewed the C T  staging protocol in 
85 patients w ith colorectal carcinom a as part o f a clin ical effectiveness and best 
practice audit. An unenhanced single-breathold volum e from  diaphragm s to iliac 
crests (140 kV, 129 mA, 8 mm slice, pitch 1.5) and a porta l phase acquisition from 
diaphragms to  symphysis pubis (140 kV, 129 mA, 8 mm slice through liver, 10 mm 
slice through abdomen and pelvis, pitch 1 .5 ,100  m is loprom ide 300 mgl/m l, scan 
delay 60 seconds). The unenhanced and enhanced scans were reviewed indi
v idually and at random, blinded to patient details. The number, size, position and 
metastatic potentia l o f any nodal o r liver lesion detected was compared.
Results: All liver and nodal lesions identified on the unenhanced scans were more 
accurately delineated and characterised on the porta l phase scans. No additional 
lesion or significant information was identified on the unenhanced scans that could 
have influenced the staging or clinical managem ent in the patients analysed. M i
nor renal and pancreatic parenchymal calcification was more clearly identified on 
the unenhanced scans but th is had no influence on staging or subsequent m an
agement.
Conclusion: Unenhanced liver spiral CT offered no significant additional inform a
tion when used in conjunction with porta l phase scans in the staging protocol in 
our series. The audit loop was closed w ith the introduction o f a modified staging 
scan protocol including the porta l phase scan only.

B-0085 11:30

Changes of the apparent diffusion coefficient m easured with magnetic 
resonance imaging in patients with prim ary rectal carcinom a during a 
course o f com bined chemoradiation
C. Krem ser1. W. Judm aier', P  H ain1, A. DeVries1, J. Griebel5, P. Lukas'; 
4nnsbruck/AT, pM unich/DE

Purpose: To study changes o f the apparent diffusion coefficient (ADC) measured 
w ith m agnetic resonance im aging (MRI) in patients with p rim ary rectal carcinom a 
during a course of com bined chemoradiation.
Materials and methods: The study was perform ed on patients (n = 7) w ith pri
m ary rectal carcinom a (cT3) undergoing preoperative chem oradiation. During 
therapy each patient underwent MRI on a weekly basis. For diffusion im aging EPI 
sequences w ith different diffusion weighting were applied. On the obtained ADC 
m aps the tum or was segmented and the mean o f the ADC values and ADC histo
gram s were calculated. Subsequent resection of the tum ors allowed for a correla
tion with pathological classification.
Results: In 4 patients tum or T-downstaging and in 3 patients no downstaging was 
observed. During the course of combined chem oradiation a sligth increase o f the 
mean ADC values was seen within the first week after onset of therapy followed by

a decrease between the first and third week and a slight reincrease during the 
fourth week. The final mean ADC value after therapy was significantly lower as the 
pre-therapy value. For the ADC histograms a slight difference between the patient 
group showing T-downstaging and the group w ithout downstaging was observed 
before therapy. The difference disappeared during the course of therapy. 
Conclusions: It could be shown that MR diffusion imaging is able to detect changes 
of tum or ADC values during the course o f com bined chem oradiation reflecting 
biological changes w ithin the tum or tissue. Further studies w ill be necessary to 
prove the possible value o f to ta lly noninvasive ADC im aging on predicting therapy 
outcome.

B-0086 11:40

Value of high-resolution MRI in differentiation between local recurrency 
and scar tissue in patients with rectosigm oidal carcinoma
D. P inter. S.J. Diehl, R. Hofheinz, J. Gaa, M. Georgi, C. Düber; M annheim /DE  

Purpose: Evaluation o f high-resolution MRI in differentiation between local recur
rence o f carcinom a and scar tissue in patients with a history o f rectosigmoid car
cinoma.
Method and materials: During 24 months, 48 patients with suspected recurrence 
of rectosigm oid carcinom a were investigated in a 1.0 T scanner (Magnetom Har
m ony). The tim e interval between initial operation and MRI examination ranged 
from  12 to 174 months. Diagnosis was proven by resection or biopsy (n =  23) and 
by follow-up exam ination (n =  25).The  MRI protocol consisted of T1 w sequences 
w ith/w ithout fat saturation before and after application of contrast media and T2w 
TSE sequences and turbo inversion recovery (TIRM) sequences using a high 
resolution technique (matrix of 512). Signal intensities o f lesions in relation to muscle 
and fat were measured as well as the relative increase of the signal intensity after 
the application of contrast media.
Results: Local recurrence was found in 29 patients and scar tissue in 19 patients. 
T1w sequences before contrast application showed no significance differences 
between scar tissue and recurrence, whereas there was evidence of higher in
crease of signal intensity in recurrence after the application o f contrast media 
(w ithout FS: 93 %, w ith FS: 79 %) in relation to scar tissue (without FS: 81 %, with 
FS: 12 %). T2w images and TIRM  images showed significantly higher signal in
tensity in local recurrence com pared to  scar tissue.
Conclusion: High resolution MRI using relative increase of signal intensity after 
application of contrast m edia and the relationship between signal intensity of le
sion to muscle, is a useful examination for differentiation between local recurrence 
and scar tissue.
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B-0087 10:30

Early and m id-term  results of endovascular stent treatm ent (EST) of 
thoracic aorta diseases
G. Napoli, G. Gavelli, P. Bertaccini, F. Fusco, M. Favali, L. Lovato, R. Fattori; 
Bologna/IT

Purpose: To state the reliability of endovascular procedure in the treatment of 
thoracic aorta  diseases.
M aterials and m ethods: The series reported consists of 40 patients (pts) who 
underwent endovascular stent treatm ent (EST) between July 1997 and Septem
ber 2000. Different kinds of thoracic aorta pathology were treated: traumatic aortic 
rupture (13 pts), type В aortic dissection (11 pts), intramural hematoma (2 pts) and 
atherosclerotic aneurysm (14 pts). The mean age o f the pts was 5 8 .081 15.3 years 
and 75 % of patients were classified into ASA class III -  V. MRI and/or spiral CT 
scan were perform ed before the  procedure, in o rder to  define the anatom ic char
acteristics o f the lesions. Spiral CT was then performed at 1, 3, 6, 12 months and 
yearly thereafter to  evaluate early and long term  results.
Results: The procedure was successful in 39 pts. Nor death neither complications 
related to  the procedures occurred. 4  cases of leakage was observed a t first fol
low-up. One case was converted to surgery while the remaining three sealed 
spontaneusly a t 3 months. A two years follow-up is complete in 20  cases showing 
the progressive reduction in size o f the aneurysms.
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Conclusions: Mid-term  results indicate that EST can be considered a reliable 
therapeutic option in the management of patients with thoracic aorta diseases.

B-0088 10:40

Endoluminal treatm ent of AAA; Evaluation of com plications in single 
center with 3 years follow-up
M. Chiesura Corona. E. Lot, G. Tropeano, D. Miotto, G. Feltrin; Padova/IT  

Purpose: To evaluate the complications and clinical outcome associated with treat
ing AAA treated with endolum inal endoprostheses.
Materials and methods: From 1997 to 2000, 43 patients with atherosclerotic 
AAA were treated. The mean dim ensions of the aneurysm s were: proximal neck 
diameter 22 mm (range 20 -  29), neck length 28 mm (10 -  45); aneurysm  diam 
eter 47 mm (3 8 -8 0 ) ,  aneurysm  length 65 mm (3 5 -1 3 0 ) . 42 aorto-bifemoral 
endoprostheses and one aorto-aortic device from various m aterials were used. 
Follow up: CT at 7 days and at 3, 6 and every 12 months.
Results: Technical success 95 %. Prim ary patency 93 %. Two perioperative iliac 
limb thromboses occured; one was treated percutaneously and one surgically. An 
asymptomatic iliac limb thrombosis was detected at 12 m onths follow-up. The sec
ondary assisted patency was 95 %. The aneurysm  was excluded in in 37/40 pa
tients (92 %). There were three endoleaks: one was a prim ary m ajor leak in a 
patient not suitable for fu rther treatment, who died at 18 months; one prim ary 
m inor leak spontaneously resolved at three months; one secondary, PTCA-re- 
lated leak was treated w ith iliac extension. There was one renal failure, after an 
implantation difficulty related to “C" arm rupture: one renal artery was occluded by 
the endoprosthesis; the contralateral a rte ry was im m ediately stented, w ith pro
gressive recovery. The periopertaive m orta lity (not device-related) was 5 %. In 30 
patients w ith follow up longer than 6 months, AAA diam eter reduction was ob
served in 15 patients (50 %).
Conclusions: Complications were observerd mainly during the first 15 implants, 
and are probably related to the learning curve. Perioperative m ortality appears 
related to associated conditions. M id-term  aneurysm al sac exclusion, volume re
duction and endoprosthesis patency are encouraging; long-term  follow-up data 
and further device improvement are needed.

B-0089 10:50

Colour Doppler ultrasound in follow-up of AAA treated with stent-grafts
M. Szczerbo-Trojanowska. T. Jargiello, R. Pietura, J. M ichalak, F. Brakowiecki,
T. Zubilewicz; Lublin/PL

Purpose: To evaluate an efficacy of colour Doppler ultrasound in follow-up of AAA 
treated with stent-grafts in imaging of endoleaks, vessels patency and thrombus 
formation in the anerysmal sac.
Materials and methods: Twenty six m ale patients in the age of 49 -  78 years with 
aortic arteriosclerotic aneurysm s were treated with endovascular stent grafting. 
All aneurysm s were infrarenal. In 5 patients Vanguard II stent-grafts, in 11 patients 
Zenith stent-grafts and in the remaining 10 patients Endologix stent-grafts were 
implanted. Follow-up included clinical examination, D oppler USG, helical C T  and 
angiography.
Results: Stent-grafts were placed successfully in all patients.There were no com 
plications of the procedures. The follow-up ranges from 5 to 30 months. Endoleaks 
were diagnosed in 2 patients. In one there was a leak in a distal attachm ent side 
diagnosed with co lour Doppler USG 2 days after procedure. Colour Doppler USG 
confirm ed that it sealed spontaneously w ithin one month. The other patient devel
oped type II leak after a  month which was followed with co lour Doppler USG until 
its' spontaneous resolution in 2 months.
Conclusions: Colour Doppler USG proved useful, non-invasive tool in follow up 
o f the patients subjected to abdom inal aorta stent-grafting.

B-0090 11:00
Treatment of aortoiliac aneurysm s with use o f custom ized stent-grafts in 
230 cases
R C luzel. F. Koskas, J.-D. Singland, C. Camiade, E. Kieffer, P.A. Grenier; 
Paris/FR

Purpose: To describe our experience with the use of a custom  stent-graft for the 
treatment of abdominal aorto-iliac aneurysms.
Materials and methods: From January 1996 to Septem ber 2000 ,230  aorto-iliac 
aneurysms were selected to be treated using custom stent-grafts o f different de
sign. Custom stent-grafts were constructed with G ianturco Z  stents sutured to 
gether and covered with polyester (Twillweave, Vascutek, Innachinnan, Scotland). 
There were 2 occlusive devices, 39 tube stent-grafts, 5 bifurcated stent-grafts, 145

aorto-uni-iliac stent-grafts and 39 hybrid stent-grafts. In the last two cases, the 
contralateral iliac artery was occluded by a blocking device or a suture and a 
femoro-femoral bypass was performed.
Results: Seven patients (3 %) were converted to standard open repair. There were 
27 prim ary endoleaks (11 %) seen on spiral CT before discharge and 8 secondary 
endoleaks (3  % ). 10 of the 27 prim ary endoleaks sealed spontaneously, and 10 
required a secondary procedure (8 embolizations and 2 additional covered stents). 
Eleven patients (5 % ) died during the follow-up period, four by myocardial infarc
tion and one by m ulti organe failure in the perioperative period, o ther deaths were 
not related to  stent-graft placement.
Conclusion: Custom  stent-grafts for the endovascular treatm ent of abdominal 
aorto-iliac aneurysm s achieve good results. Longer follow-up is needed for the 
device.

B-009111:10
Endoluminal treatm ent o f acute aortic dissections with stent-grafts
P. Schedlbauer. H.A. Deutschmann, P. Oberwalder, K. T iesenhausen, J. Tauss, 
K.A. Hausegger; Graz/AT

Purpose: To evaluate the feasibility o f endolum inal stent-grafts in the treatm ent of 
acute aortic dissection.
Material and methods: 5 patients with acute aortic type-B dissections and one 
w ith a type-A  dissection were treated w ith endolum inal stent-grafts. In 4 patients 
the  distance of the prim ary tear to the left subclavian artery (LSA) was < 0.5 cm 
and the covered portion of the stent-graft was placed across the orig in o f the LSA 
in these patients (1x transpositon o f the  left subclavian artery). Talent tube grafts 
and Excluder stent-grafts were used.
Results: Stent-graft insertion w ith sealing of the  prim ary tear was successful in all 
patients. Left arm  perfusion was preserved via a subclavian steel phenom enon in 
the  patients in whom  the stent-graft covered the orig in of the LSA. Throm bosis of 
the false thoracic lum en occurred in all patients. In one patient the false lumen of 
the abdom inal aorta throm bosed completely, in another d iam eter increased in 
size. In 4  patients the condition of the abdom inal aorta  remained unchanged. As 
com plications we observed a segm ental renal infarct in one and a secondary dis
tal aneurysm in another patient.
Conclusion: Endoluminal treatment of acute type-B aortic dissections is feasible. 
However, further studies have to  be done to evaluate its therapeutic potential fully.

B-0092 11 го

Retrograde lum bar em bolization after endolum inal repair of AAA: 
Technique and results
R. G on], I. Bargellini, C. Vignali, P. Petruzzi, V. Napoli, P. Vagli, C. Bartolozzi; 
Pisa/IT

Purpose: To evaluate the role of lumbar embolization in the treatment o f endoleaks 
occurring after endolum inal repair of abdom inal aortic aneurysm  (AAA). 
Materials and methods: From November 1998 to July 2000, 68 patients under
went endolum inal repair o f AAA. Follow-up included duplex sonography and CT 
Angiography (СТА). Endoleaks supplied by lum bar a rte ries were detected in 9 
patients (13% ), either at discharge (n =  6) or after 6 - 1 2  m onths (n =  3). Em bo
lization was performed in 5 /9  patients (bilaterally in 2 cases). In 5 procedures, the 
feeding lum bar a rte ry was selectively catheterized (coaxial m icrocatheter) with a 
retrograde approach through the hypogastric artery and em bolized a t the ostium. 
In 2 cases, collateral vessels of the ilio lumbar artery were occluded from  the hypo
gastric artery. A fter the procedure, all patients underwent СТА.
Results: Embolization was performed in all cases o f late endoleaks (n 3), and in 
case of early endoleaks persisting at 3 m onths follow-up (n =  2). Four patients 
were not treated because of spontaneous absorption of the leak (n = 2) o r short 
follow-up (n = 2). Successful em bolization was obtained in 5 procedures. In those 
cases (n =  2) in which selective catheterization of the lumbar arte ry could not be 
perform ed, requiring em bolization of the afferent collateral vessels, a reduction of 
the leak was obtained, with complete absorption after 1 month in 1 case. No compli
cations occurred after embolization.
Conclusions: Retrograde selective lum bar embolization represents a safe and 
effective treatment. Though less effective, em bolization o f hypogastric collateral 
vessels a llows a reduction o f the leak.

B-0093 11:30

Endoluminal repair of abdominal aortic aneurysm : Mid-term results
C. Vignali. I. Bargellini, R. Cioni, P. Petruzzi, E. Neri, A. Cicorelli, C. Bartolozzi; 
Pisa/IT

Purpose: To evaluate the role of endovascular repair in the treatment of abdom i
nal aortic aneurysm  (AAA).
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Materials and methods: Between November 98 and August 2000, 70 patients 
(68 male, mean age 70) underwent endovascular repair of AAA. Preprocedurally, 
patients were evaluated by means o f C T  Angiography (СТА). Several types of 
prostheses were used; 64 were bifurcated and 6 straight. The procedure was per
form ed in the surgical suite, in general anaesthesia, with a bilateral femoral ap 
proach. On follow-up. duplex sonography and СТА were performed at discharge, 
at 3, 6, and 12 m onths and annually thereafter.
Results: Technical success was achieved in 66/70 patients (3 im m ediate and 1 
late surgical conversions). A t discharge, endoleaks were detected in 14 patients: 4 
spontaneously solved, 6 persisting on follow-up, not treated, 4 successfully treated 
(angioplasty in 1 case, IMA plus lum bar embolization in 2, IMA em bolization plus 
angioplasty in 1). Late endoleaks occurred in 5 patients (1 at 6 months, 3 at 12 
months), and were successfully treated (extender cuffs in 2  patients, lum bar em 
bolization in 3). A t 3 m onths follow-up, a stenosis of an iliac branch occurred in one 
patient, and was solved by angioplasty. At 1 -year follow-up, a s ign ificant reduction 
of the aneurysm al sac diam eter occurred in 28/32 patients (87.5 %). 
Conclusions: Endoluminal repair of AAA represents an effective alternative to 
open surgery; relatively high rate of com plications occurring on follow-up suggests 
that th is procedure should be reserved to accurately selected high-risk patients 
and patients refusing surgical treatment.

B-0094 11:40

Renal infarction follow ing “bare-spr¡ng’’-overstenting after endovascular 
repair of abdominal aortic aneurysm
S. Krämer. J. Görich, H. Seifarth, R. Ramler, J. Bühring, H.-J. Brambs; Ulm /DE  

Objective: The incidence of renal infarction after endovascular repair of aortic 
aneurysm  has yet not drawn w ide interest. Aim of the prospective evaluation was 
to determ ine the incidence of renal infarction after stent graft placem ent and to 
correlate it w ith “bare-spring" overstenting.
Materials and m ethods: 130 patients were treated by endovascular technique 
for exclusion o f aortic aneurysm  and followed prospectively by spiral-CT and clin i
cal evaluation every 3 m onths for the  first year and biannually thereafter. Included 
in the study were patients with infrarenal placem ent and a follow-up of at least 12 
m onths (n =  99). Axial slices, MPR and MIR reconstructions were evaluated by 
two radiologists in consensus. Statistical analysis was performed by χ 2 testing. In 
patients with proven renal infarction pre- and postoperative kidney function was 
com pared by retention parameters.
Results: 193 renal arteries could be evaluated in 99 patients (5 nephrectom ies). 
Partial o r com plete “bare-spring" overstentig was found in 69 (35.75 % ) compared 
to 124 renal arteries without covering (64.25 %). In 13 patients small renal infarctions 
were found. The incidence in the series of overstenting was 8.89 % and not signifi
cantly h igher than 5.64 % in the collective w ithout covering. In all patients with 
detected infarctions there were no a lterations o f k idney function.
Conclusion: “Bare-spring" overstenting does not rise the rate o f renal infarctions 
after endovascular repair o f aortic aneurysm  com pared to strict infrarenal place
ment. Transrenai placem ent therefore is possible in patients with few alternatives 
to the endovascular therapy. A possible cause for renal infarctions are m anipula
tion and m ircoem boli during the implantation procedure.

B-0095 11:50

CT angiography follow-up of abdominal aortic endoprostheses
I. Bargellin i. E. Neri, С. Vignali, P. Petruzzi, R. C ioni, C. Bartolozzi; Pisa/IT  

Purpose: We aimed to determine the outcome of abdominal aortic endoprostheses 
at 12 m onths follow-up with CT angiography (СТА).
Materials and methods: A series of 53 patients w ith abdominal aortic aneurysm  
treated percutaneously by means of stent-graft implantation, underwent s ing le
slice СТА follow-up, 1 month (all cases). 3 months (42 cases), 6 months (36 cases) 
and 1 year (20 cases) a fter the procedure. Unenhanced, arteria l and venous scan 
were obtained with 3 mm collim ation and 1 mm reconstruction interval. СТА data 
sets were analyzed on independent workstation; m ultip lanar reform ations (MPR) 
and m aximum intensity projections (MIP) were used in addition to native images 
review. Angiography was additionally performed, in case of detected endoleaks at 
СТА.
Results: СТА revealed 13 cases (2 4% ) with endoleak, 7 cases (1 3% ) w ith air 
bubble into the aneurysmal sac, 1 case of stenosis of an iliac branch. All endoleaks 
were detected by СТА (sensitivity 100 %). In 1 case the arteria l phase failed to 
dem onstrate a small endoleak (1 false negative), revealed by the venous phase. 
СТА failed to dem onstrate the  type o f endoleak in 3  cases (23 % ); among these, 2 
were classified as type II endoleaks, supplied by the inferior m esenteric artery; in 
both cases the endoleak was solved by means o f angioplasty o f the proximal neck

(type I). In the o ther case, the endoleak was interpreted at СТА as a proximal 
type I, while the treatm ent was represented by the embolization of a lum bar artery 
(type II).
Conclusions: СТА can be proposed as the elective method on follow up of 
endoprostheses.

10:30-12:00__________________________________  Room I
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SS 201c
Abdominal imaging (1)
Chairpersons:
M.S. Joshi (M um bai/I N)
M. Korm ano (Turku/FI)

B-0096 10:30

Multislice spiral CT of the abdomen: Com parison of different scan 
protocols for routine staging CT
J. W eßling. R. Fischbach, К. Ludwig, K.U. Jurgens, T. Link, W. Heindel; 
M ünster/DE

Purpose: To evaluate different spiral CT scanning parameters for routine staging 
exam ination o f the abdomen in oncologic patients using a multi-detector CT scan
ner w ith regard to  radiation exposure.
M ethods and m aterials: Examination of 40 patients in 4 groups on a multi-sclice 
CT scanner (Somatom volum e Zoom, Siemens, Forchheim). Detector configura
tion (4 χ  2.5, 4 x 5  mm ) and pitch (3 and 5) were varied. Tube voltage (120 kV), 
effective tube current (160 mAs) and contrast injection parameters (1.5 m l/kg KM, 
flow  2.5 ml/s, scan delay 80 s) were kept constant. Axial images were assessed 
by 3 radiologists regarding spatial resolution, organ delineation, artifacts, and overall 
im age quality. A score was calculated for each examination. Comparisons were 
perform ed using nonparam etric tests.
Results: Image detail with 4 x 2.5 detector configuration and pitch 3 (scan time of 
28 s) was found to be superior compared to pitch 5. However, subjective overall 
im pression did not differ significantly for these protocols, while shortening the scan 
tim e to  17 s. Image scores were significantly higher for a 2.5 mm versus a 5 mm 
detector configuration (pitch 3: p 0.03, pitch 5: p 0.02). Significantly reduced 
im age quality (p < 0.05) was observed using a 5 mm detector configuration with a 
pitch o f 5 (scan time 9 s). The pitch independent average effective dose was 9 % 
higher using the sm aller detector configuration (9.9 mSv vs. 10.9 mSv). 
Conclusion: For routine staging CT o f the abdomen use of a  4  x 2.5 mm detector 
configuration w ith a pitch between 3 and 5 is recommended.

B-0097  10:40

Retroperitoneal m esenchymoma: Im aging findings and criteria of 
m alignancy
J.V. Sheikh. V.P. Kharchenko, P.M. Kotlyarov; Moscow/RU  

Purpose: To determ ine criteria o f malignancy on com puted tom ographic (CT), 
u ltrasonographic (US), m agnetic resonance (MR), and angiographic images of 
retroperitoneal mesenchymoma w ith emphasis on C T  findings.
M ateria lsand methods: 31 CT, 31 US, 15 MR and 16 angiography studies were 
obtained in 31 patients with pathologically proven retroperitoneal mesenchymoma 
(12 patients w ith m alignant m esenchymoma).
Results: On CT and US im ages tumors were larger than 10 cm  (17 %), heteroge
neous and well-circum scribed (14 %) w ith heterogeneous enhancement on con
trast-enhanced 'T  scan ( 11 %). Tumors contained calcifications (n =  10 %). Tumors 
were hypointense on T 1 -weighted MR images (22 %) and heterogeneous on T2- 
weighted MR images (21 %).
Conclusions: The radiological criteria of malignancy of mesenchymoma are 
heteroechogenicity, multynodularity, poorly circum scribed border and signs o f ar
terial blood flow on US images, heterogeneous enhancement on contrast-enhanced 
CT scan, heterogeneous hyperintensive appearance onT2-weighted MR images, 
dislocation and com pression of m ajor vessels and invasion of the liver and kid
neys.
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В-0098 10:50

Requests for body com puted tom ography: Increasing workload, increas
ing indications and increasing age
A.P. Toms. C.J.C. Cash, S.J. Linton, E. Hunt, B. Housden, A.K. Dixon; 
Cambridge/GB

Purpose: To examine changes in the age profile o f patients referred to a depart
ment o f radiology.
Materials and methods: Data was obtained from written and computerised records 
at Addenbrooke’s Hospital, Cambridge, UK for the period 1988 to 2000.
Results: The total num ber of exam inations has risen in all age groups. Between 
1994 and 1999 there was a 6 %  rise in workload (from 114 938 to 121 938 exam i
nations per annum ) in the under 60 s and a 16 %  rise (from 51 869 to 60 337) in 
the over 60 s (p < 0.001). In particular between 1988 and 1998 there has been a 
41 % rise from 1824 body CT exam inations per annum in the under 60 s to 2568. 
This compares with a 130 %  increase in the over 60 s from  1104 to 2544 (p < 0.01 ). 
The local demographic profile has not changed significantly over this period. 
Conclusion: The considerable rise in the num ber o f C T  exam inations in elderly 
patients refutes any suggestion o f a d iscrim inatory policy on the basis o f age. Age 
alone is not a barrier to  effective imaging. W ith increasingly effective intervention 
and therapy in the elderly the need fo r imaging in th is group o f patients is likely to 
continue to grow out of proportion to demographic changes. These factors need to 
be included when planning the provision o f im aging services in the future.

B-0099 i i:o o
C astlem ans disease: CT and MR features of 12 cases and review of the 
literature
S.-H. Shen: Taipei/TW

Purpose: To characterize and review the im age features o f Castlem an's disease. 
Materials and methods: Twelve patients were proved to have Castlem an's dis
ease during a period of nine years. E ight patients were of unicentric form  and four 
of m ulticentric form . From the literature review, additional 29 cases with imaging 
studies were also enrolled. All the im aging and reports were reviewed for analysis. 
Results: The unicentric form  presented as well-defined soft tissue mass, most 
often located within the abdomen. Thirty six percent of them showed calcification. 
The calcification of the intraabdominal lesions was obvious with characteristic 
curvilinear or arborizing pattern. A fter contrast injection, 47 % of Hyaline-vascular 
type showed strikingly strong enhancement, which has never been observed in 
plasma cell type. MR im aging of unicentric form  lesion revealed iso- o r slightly 
high signal intensity o n T 1 weighted imaging and high signal intensity onT2 weighted 
imaging. In m ulticentric form, C T  revealed generalized lym phadenopathy and 
hepatosplenomegaly.
Conclusion: The pattern o f calcification and contrast enhancem ent are clues for 
the diagnosis of unicentric form  of Castlem an’s disease. For these patients, CT is 
the best im aging modality since it can dem onstrate calcification better than MR. 
Radiologically, the multicentric form Castleman's disease can not be distinguished 
from other lymphoproliferative disorders.

B-0100 11:05

The value o f CT in blunt abdominal traum a m anagem ent when the only 
finding is intra-peritoneal fluid
S. Deftereos. P. Argyropoulou, G. Alexiadis, S. Foutzitzi, J. Manavis; 
Alexandroupolis/G Ft

Purpose: The aim  of this study was to estimate the clinical significance of intra- 
peritoneal fluid seen on C T  scans in patients with otherw ise norm al findings. 
Materials and methods: We retrospectively analyzed the CT exam inations of 75 
patients w ith blunt abdominal trauma with presence o f intra-peritoneal flu id as a 
sole finding in CT. The am ount and location of flu id were com pared between the 
patients who required exploratory laparotomy and those who where managed 
conservatively.
Results: The location of flu id was determined and the am ount in each location 
was categorized (m inimal, moderate, m arked). The total flu id volume in 62 (83 %) 
patients was small, in 9 (12 % ) was interm ediate and in the rest 4  patients was 
marked. 52 patients had fluid in one location, 15 in two and 8 in three locations. 
Patients requiring laparotomy had a higher total flu id volume score and larger 
amounts in the upper abdomen.
Conclusions: CT is a valuable technique for examining patients w ith blunt ab
dominal trauma as they enable rapid and accurate noninvasive diagnosis o f vis
ceral injuries and detection o f intra-peritoneal flu id (e.g. hem operitoneum ). Pa
tients with blunt abdom inal trauma, who have small am ount o f intra-peritoneal 
fluid on CT (sole abnorm ality) may be treated conservatively. Patients with even a

small quantity o f mesenteric fluid may benefit from  peritoneal lavage. Intermediate 
and large am ounts of flu id have a higher likelihood of being associated with bowel 
or m esenteric injury.

B-0101 11:10

Com parison between tissue harm onic imaging and conventional US in the  
evaluation o f abdom ino-pelvic pathologic findings
D. Cioni, L. C rocetti. R. Lencioni, F. Donati, С. Franchini, M. Perri, C. Bartolozzi; 
Pisa/IT

Purpose: To com pare tissue harm onic imaging (THI) with conventional US in the 
evaluation of abdom ino-pelvic pathologic findings.
Material and methods: Sixty-eight abdominal o r pelvic abnorm alities detected in 
42 consecutive patients were evaluated w ith both conventional US and THI. The 
examined pathologies included: nodular lesions o f liver (n =  13), pancreas (n =  2), 
spleen (n =  2); fibromyoma of uterus (n =  3); abdominal or pelvic lymphoadenopaties 
(n =  7); cystic lesions of liver (n = 5), kidney (n =  12), pancreas (n = 2), ovary (n = 3); 
cholelithiasis and bile ducts lithiasis (n =  10), renal and ureteral stones (n =  6); 
b ladder diverticula (n = 2), bladder tum or (n =  1 ). US examinations were performed 
with state-of-the art equipm ent and a 3.5 MHz probe. Conventional US and THI 
images were reviewed and overall image quality, lesion conspicuity, quality o f le
sion delineation and confidence in diagnosis were assessed on a 4-grade scale. 
Results: The overall image quality of THI images was higher than that o f conven
tional US (mean score, 3.19 vs 2.41). The highest difference between the two 
methods was observed in biliary and renal stones (3.59 vs 2.15). Lesion conspicuity 
and quality of lesion delineation reached a higher score in THI im ages (3.09) than 
in conventional US images (2.68). In contrast, confidence in diagnosis was sim ilar 
in either THI o r conventional US (3.15 vs 3.09).
Conclusions: THI is superior to  conventional US in term s of overall image quality, 
lesion conspicuity and quality o f lesion delineation.

B-0102 11:20
Cystic Fibrosis: Abdominal im aging findings
G. Toanin i. F. Ferrozzi, M. Pedrazzini, S. Arm aroli, P. Pavone; Parm a/IT  

Purpose: Cystic fibrosis (CF) is an autosom al recessive disorder characterized 
by an abnorm al exocrine gland function. The lung represents the m ost frequently 
and seriously affected organ. The purpose o f th is study was to describe the spec
trum  o f the abdom inal involvement o f CF.
Materials and methods: W e reviewed US, C T  and MRI examinations of 250 pa 
tients (143 M, 107 F, mean age 32 years) w ith cystic fibrosis. A ll patients were 
evaluated for pancreatic function. Pulmonary sta tus was also evaluated in each 
patient by means of the Shwachman and Kulckzycki scoring scale.
Results: 212 patients showed pancreatic abnorm alities: com plete fatty replace
m ent (105), focal fatty replacem ent (12). g landular atrophy (95). H epatobiliary ab 
norm alities were as follows: steatosis (130), hepatomegaly (125), b iliary cirrhosis 
(2), litiasis (23), splenomegaly (60), portal hypertension (44). Gastrointestinal com 
plications were dem onstrated in 10 patients: meconium plug syndrom e (3), intus
susception (5), fibrosing colonopathy (2).
Conclusions: Diagnostic im aging dem onstrated its valid ity in the clin ical assess
m ent o f patients with cystic fibrosis.

B-0103 11:30

Diabetes m ellitus: C T  findings o f unusual com plications related to the  
disease
G. Tognini. F. Ferrozzi, M. Pedrazzini, E. Spaggiari, P. Pavone: Parm a/IT

Purpose: The a im  of our study was to assess the role o f C T  in characterizing 
unusual com plications o f diabetes.
Materials and m e th o ds : We retrospectively reviewed CT findings o f 180 diabetic 
patients, am ong whom  27 patients (18 males, 9 females, mean age 67 years) 
showed complications. These were the com plications and their distribution: sub- 
capsular focal fatty liver (3), emphysematous cholecystitis (4), renal abscess (7), 
perirenal abscess (4), em physem atous pyelonephritis (4), em physem atous cysti
tis  (1), gaseous gangrene (4).
Results: Subcapsular fatty infiltration of the liver is exclusively seen in insulin de
pendent d iabetics receiving intraperitoneal insulin through peritoneal dialysis. 
Unenhanced CT showed a subcapsular area with negative HU numbers. In em 
physematous cholecystitis CT dem onstrated air in the gallbladder wall and lumen. 
In renal and perirenal abscesses CT showed round collections w ith low HU num 
bers and capsules dem onstrating high attenuation numbers. In emphysematous 
pyelonephritis CT dem onstrated the  presence and the extension of perirenal gas.
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In em physem atous cystitis C T  showed gas in the bladder wall and lumen. In gas
eous gangrene CT dem onstrated necrotic tissue and gas in the soft tissues. In 
Fournier form  the scrotum is involved w ith norm al testes.
Conclusion: CT proved useful in characterizing som e unusual com plications re
lated to diabetes.

B-0104 11:40

Diagnostics of the early displays of the m etabolic syndrome
N N. Kizimenko. I V. Karetin, J.N. Kizimenko; Krasnodar/RU

Purpose: The use of com puter tom ography of the organs of the abdom inal cavity 
for diagnostics of the latent display of m etabolic syndrome.
M ethods and m aterials: A standard examination of the organs of the abdominal 
cavity was carried out in 143 patients at the age of 25 -  55 years, among them 
were 64 women (44.7 % ) and 79 men (55.2 %). We measured the cross-section 
area of the abdom inal cavity and determ ined its average value on the 10 obtained 
scans. Then, using the function of subtraction from  total density, we detected the 
areas appropriate to  intra-abdom inal adipose tissue, determ ined the ir total acres 
and struck the average on each o f these sections. A fter determ ining the  average 
percentage ratio of the area of intra-abdominal adipose tissue to the average cross- 
section area o f the abdom inal cavity we obtained different values: from 3 % to 
26.4 %. Those patients who had th is correlation more than 10 % were examined 
for insulin in blood.
Results: The rise o f the insulin level in blood was detected in those patients who 
had the ratio o f intra-abdom inal adipose tissue acre to the cross-section o f the 
body more than 14 %. There were 37 (25.8 % ) such patients of the total amount. 
Conclusion: Application of this m ethod during the standard examination of the 
organs o f the abdom inal cavity can give additional information and be used as a 
screening m ethod of diagnostics o f the initial displays o f the m etabolic syndrome.

B-0105 11:50

M ultislice com puted tom ography (MSCT): Value of a very early  
artériographie acquisition for evaluating branches of the upper abdominal 
aorta as an adjunct to standard CT in patients w ith suspected liver 
disease
F. Zandrino'. L. Benzi’ , L. Ferretti1, M. Calabrese11, F. M usante'; 'Alessandria/IT, 
pG enoa/IT

Purpose: To assess the clin ical value o f an early artériographie scan in the evalu
ation o f patients w ith suspected prim ary or m etastatic liver d isease using MSCT. 
M ethods and m aterials: In 42 consecutive patients undergoing M SCT (Light 
Speed, General Electrics, Milwakee, W I/USA) for liver disease, a very early acqui
sition was perform ed before 25 s, 70 s, and delayed scans. Technical parameters:
2.5 mm collimation; table speed 15 mm/s; 120 kVp; 300 mAs; 10 s scan time; cranio- 
caudal acquisition direction; 16 s delay after contrast injection. Acquisition volume 
was focused to image celiac trunk, hepatic, splenic, and superior mesenteric (SMA) 
arteries. 140 ml of iodinated contrast agent (lom eron 350, Bracco, Milan, Italy) 
were injected i.v. a t 4 ml/s. Axial, m ultip lanar reform atted, and m aximum intensity 
projection im ages were evaluated.
Results: In 4/42 patients images were not diagnostic for delayed arterial enhance
ment. In 38/42 optim al im age quality was obtained. In 8  patients vascular abnor
malities were detected: 2 right hepatic arteries originating from the SMA; 2 stenoses 
o f the SMA; 1 independent origin o f the hepatic and splenic arteries; 1 large artero- 
venous fistula; 1 stenosis of the ce liak trunk; 1 aneurysm  o f the com m on hepatic 
artery.
Conclusion: This technique could add im portant diagnostic inform ation to the 
surgeon or the  interventional radiologist.

B-0106 11:55

Lipodystrophy syndrom e in HIV-infected patients: Evaluation with helical 
CT
A. González-López . I. Pedrosa, R. Rodriguez, V. Estrada; Madrid/ES

Purpose: To evaluate changes in fat distribution in HIV patients with lipodystrophy 
syndrom e (LD) after replacem ent of protease inhib itor (PI) therapy by Efavirenz 
(EFV).
Methods and m aterials: Inclusion criteria included: lipoatrophy phenotype, previ
ous treatm ent for a m inimum of 6 m onths with Pl-contain ing regimen, viral load 
< 500 copies/m l, and CD4 >  150/mm3. A helical CT study (5 slices at L5 level and 
5 slices 20 cm  distal to the femoral head) was perform ed with 5 mm collimation, 
and pitch 1, at the tim e of the change of PI treatm ent to  EFV. A follow-up CT 
exam ination was perform ed in 26 patients a fter 6  m onths o f EFV therapy.

Total volum e adipose tissue in the abdom en (TAT) and thigh (TF) was measured 
by applying a threshold in Hounsfield units (-50 to -150). V isceral adipose tissue 
(VAT) volum e in the abdomen was calculated by subtracting subcutaneous fat 
(SAT) from TAT with a trackball.
Results: Thirty nine patients were included (33 male, 6 female) with average age 
of 44 years. HIV transm ission was sexual in 29 patients (75 %). Measures in initial 
CT study were: TAT = 465 mm3, VAT =  269 mm3, VAT/TAT = 0.56 for the abdomen 
a nd  TF  = 57  m m 3 fo r  th e  th ig h . M e a su re s  in  fo llo w -u p  C T  s tu d y  w ere : 
TAT = 462 mm3, VAT =  246 mm3, VAT/TAT = 0.54 for the abdomen and TF = 67 mm3 
No statistical significant difference between initial and follow-up measures were 
found.
Conclusions: No differences in fat d istribution after change in drug therapy were 
found. C T  provides a practical method for measuring fat volume. Relation between 
visceral and subcutaneous adipose tissue was easily calculated.
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MR-guided thermal tumor ablation
Chairpersons:
G. W. Kauffmann (Heidelberg/DE)
C.L. Zollikofer (W interthur/CH)

B-0107  10:30

Open MRI guided laser-induced interstitial therm otherapy of the liver with 
a tem perature controlled diode laser
W.A. W ohlgem uth. G. Wamser, K. Bohndorf; Augsburg/DE  

Purpose: The aim  this prospective clinical study was to  evaluate the safety and 
efficacy o f LITT o f liver metastases in an open MR-scanner, which allows for punc
ture and therapy monitoring in one session w ithout the need for repositioning. 
Patients and methods: Five patients with seven liver metastases were treated in 
15 laser sessions. In each session, three to e ight laser applications were per
formed with a standardized treatm ent protocol to a total of 91 applications. A diode 
laser w ith an incorporated tem perature feedback loop and a diffuser-tip (1.8 mm 
cross section) was used. The intervention was perform ed in a superconducting, 
open MR scanner at 0.35 T.
Results: The procedure was technically successful in every case. The laser fibres 
were inserted safely and effectively under MR Fluoroscopy. Use o f a temperature 
feedback loop successfully avaoided carbonization of liver tissue. The tempera
ture distribution, however, was more difficult to im age (signal loss was visualized 
in T1 w im ages in 40 o f 91 applications). Three m inor com plications occurred (one 
pleural effusion, one pericapsular liver hem atom a, and one episode of fever). 
Conclusions: This study demonstrates the clinical feasibility and safety o f LITT of 
liver metastases w ith tem perature-controlled diode laser under open MRI guid
ance. The procedure is safe, effective and reliable.

B-0108 10:40

MR-guided laser treatm ent o f liver m etastases of breast cancer
M.G. M ack. R. Straub. K. Eichler, S. Zangos. M. Böttger, K. Engelmann,
D. Woitaschek, T.J. Vogl; Frankfurt a. Main/DE

Purpose: The goal of this evaluation was the analyses of the potential of MR- 
guided LITT for the treatm ent of liver metastases o f breast cancer.
Methods and m aterials: A total o f 127 consecutive patients with an average age 
o f 54.0 years (range 28 to 79 years) was treated. The tota l number of treated 
metastases was n = 332, ablated in 250 treatment session between June 1993 
and August 2000. Survival rates were calculated using the Kaplan-Meier method. 
We included patients w ith less than 5 metastases with a maximum diam eter of 
5 cm. 10.4 %  o f the patients had recurrent metastases after surgery, 49.6 %  m e
tastases in both liver lobes, 16.8 % refused surgical resection, and 24.2 % had 
metastases at difficult localization for surgery.
Results: All patients tolerated the treatm ent well under local anesthesia and on 
an outpatient basis. A ll lesions w ith a maximum diam eter of 5 cm  could be treated 
with safety m argin o f 5 - 1 0  mm around the lesion. Also lesions w ith relationship 
to the liver capsule, the gall b ladder and m ajor vessels were treatable. In patients 
treated w ith LITT for liver metastases o f breast cancer the mean survival was 4.3 
years (95 % confidence interval 3.6 -  5.0 years). The 1 year survival rate was 97 %, 
the 2 year survival rate was 75 %, the 3 year survival rate was 65 %, and the 5 
year survival was 34 %.
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Conclusion: MR-guided LITT m eans a safe and effective treatment protocol for 
oligonodular liver metastases o f breast cancer with improved survival data.

B-0109 10:50

Laser-induced interstitial therm otherapy (LITT) of liver tum ors: MR- 
morphology of laser-induced necrosis, success and recurrence criteria
R. Straub. M.G. Mack, K. Eichler, S. Zangos, D. W oitaschek. K. Engelmann,
T.J. Vogl; Frankfurt a. Main/DE

Purpose: To describe im aging criterias for the evaluation o f laser-induced necro
sis after MR-guided LITT and the definition of a response and recurrence criteria. 
Material and methods: 300 patients with liver metastases of different prim ary 
turm ors were prospectively treated w ith MR-guided LITT using a Nd-YAG laser 
device, liquid irrigated power laser applicators and multiapplicator technique. Post 
interventional follow-up was performed with contrast enhanced MRI using T2- and 
T1 w-SE- and GRE-sequences. 1056 lesions were evaluated in the 3- and 6-months- 
control studies and criteria for the  definition of laser induced necrosis, scarring 
and demarcation of local tum or recurrence were defined.
Results: Successful LITT of treated liver metastases was defined as a sharply 
demarcation o f the necrosis in theT2-w  sequence with a low SI, surrounded by a 
rim with high SI in the 1 day post interventional control (95 .7% ). T1w-images 
showed increased lesion SI with hypointense, sharp border line in 89.4 % of treated 
lesions. Geometric shape and no contrast enhancem ent were observed in 92 % of 
successful treated lesions. Regulary in the 3- to 6-m onths-control lesions pre
sented with a decrease in size.
Conclusions: MR-guided laser treatm ent causes typical changes o f SI in the T2- 
and T1 w-sequences. Combined with changes of lesion size assessm ent of tumor 
recurrence is possible.

B-0110 11:00
Calibration of water proton chemical shift with tem perature for MR 
thermography during RF ablation
S. Okuda1. K. Kuroda?, K. Oshio’ , H. Fujiwara’ .T. Kurata ', Y. Yuasa',
S. Kuribayashi’ ; ' Tokyo/JP, 2Kanagawa/JP

Purpose: MR based temperature m easurem ent is a useful technique for monitor
ing thermal tumor ablation. However, the accuracy of calculated tem perature is 
controversial because of uncertainty o f therm al coefficient. The purpose of this 
study is to calibrate water proton chemical shift change with tissue temperature 
during RF ablation.
Materials and methods: RF ablation (RITA medical systems) with automatic power 
control was performed on extracted 6 ca lf livers using a MR-compatible probe. 
The chemical shift change measured w ith a phase-mapping method using spoiled 
GRASS (TR 40 ms. TE 7.4 ms. flip angle 30. matrix 256 x  128, field of view 12 cm) 
was compared with corresponding tissue tem perature elevation directly measured 
with a copper-constantan therm ocouple. The im age acquisition tim e was 5 s for a 
single slice. The spacial resolution was 0.47 mm in the frequency-encoding direc
tion and 0.94 mm in the phase-encoding direction. The RF ablation was paused 
during acquisition o f MR images.
Results: Linear calibration with a regression coefficient o f -0 .0 1 10  ppm/°C was 
obtained under 50 °C of absolute temperature. However, between 50 °C and 80 °C, 
temperature elevation (y) and chemical shift change (x) had different relationship 
(y = "0 .0016 x -  0.2549).
Conclusion: The relationship between tem perature elevation and chem ical shift 
change was changed around 50 °C. Temperature elevation above 50 °C should be 
calculated with different coefficient from one under 50 °C.

B-0111 11:05

Com plications and m anagem ent o f com plications o f MR-guided laser- 
induced thermotherapy (LITT): Experience after 7184 laser applications in 
1981 lesions
M.G. M ack. R. Straub, K. Eichler, K. Engelmann, S. Zangos, M. Böttger,
T.J. Vogl; Frankfurt a. Main/DE

Purpose: To evaluate com plications and local tum or control rate associated with 
M R-guided LITT of liver metastases.
Methods and materials: Between June 1993 and August 2000 a total o f 7148 
laser applications were perform ed in 1981 lesions in 705 consecutive patients in 
1653 treatm ent sessions. The com plications of the  procedure were evaluated by 
clinical examination and MR/С Т imaging. Local control o f tum or was evaluated by 
unenhanced and contrast-enhanced follow-up using T 1 and T2 weighted SE and 
GRE sequences at 3-m onthintervals follow ing treatment.

Results: The overall rate o f com plications was 7.5 %. The rate of clin ically re l
evant complications was 1.3 % .The most common complication o f LITT treatment 
was reactive pleural effusion (7 .3% ), necessitating drainage in 0 .9 % . Intrahe- 
patic abscess was observed in 0.4 % and one pleura empyema in 0.1 %, both 
treated by drainage. Subcapsular hematoma was found in 3.1 %, intrahepatic bleed
ing in 0.1 % and intraabdominal bleeding in 0.2 %; none o f these required treat
ment. Delayed com plications: local infection in 0.2 % and bile duct injury in 0.1 %. 
Three patients died w ithin 30 days, but in only one case was the death possibly 
LITT-related. MRI dem onstrated that the local tum our control rates were 99.3 %  at 
3 months and 97.9 %  at 6 months after laser treatment.
Conclusion: M R-guided LITT is a  safe therapy m ethod in patients w ith liver me
tastases, results in reliable local tum our control and improves clin ical outcomes.
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M R-guided LITT in colorectal liver m etastases: An alternative to  surgery?
M.G. M ack. K. Eichler, R. Straub, S. Zangos, M. Böttger, D. Woitaschek,
K. Engelmann, T.J. Vogl\ F rankfurt a. Main/DE

Purpose: Evaluation of survival rates in patients with colorectal liver metastases 
treated with M R-guided laser induced therm otherapy (LITT) com pared w ith h is
torical surgical data.
M ethods and m aterials: 1203 metastases were treated in 393 consecutive pa
tients with an average age o f 60.8 years were treated between June 1993 and 
August 2000. Survival rates were calculated using the Kaplan-Meier method. Analy
ses of com plications was based on follow-up MR imaging and clinical examination 
Results: After surgical resection o f colorectal liver metastases show  5-year sur
vival rate between 25 % and 35 %, one year survival between 71 and 88 %, and 
m ean survival between 25 and 35 months. In patients treated w ith MR-guided 
LITT fo r unresectable colorectal liver metastases the mean survival was 41.8 
m onths (95 %  confidence interval 37.3 -  46.4 months). The 1 year survival rate 
w as 93 % , the 2 year survival rate was 74 %, the 3 year survival rate was 50 %, 
and the 5 year survival was 30 %. W hile perioperative mortality in surgical patients 
ranges between 4.4 and 10% . The overall rate o f clin ically relevant com plications 
for LITT was 1.2 %. The 30-days m orta lity was 0.2 %, however on ly  0.06 %  were 
possible LITT related.
Conclusion: M R-guided LITT means a safe and effective treatm ent protocol for 
o ligonodular colorectal liver metastases, if there are not more than 5 metastases 
with a m aximum diam eter o f 5 cm  present. LITT proves comparable survival rates 
to surgical resection with a obvious lower com plication rate thus form ing the basis 
for a  randomized tria l o f LITT versus liver resection in resectable liver metastases.

8 - 0 7 7 3 1 1 2 5

MR-guided percutaneous brachytherapy o f non-resectable liver m etasta
sis: A pilot study
J. Kettenbach. S. Schamp, В. Pokrajac, R. Schmid, C. Fellner, J. Berger,
W. Seitz, R. Pötter, J. Lammer; Vienna/AT

Purpose: To provide a palliative m inimally invasive treatment of patients w ith non- 
resectable liver metastasis.
Material and methods: Six patients with unresectable liver metastases from 
colorectal cancer were treated using an open MR-system (0.2 T, M agnetom Open 
Viva, Siemens). Hepatospecific contrast agent and 2D-FLASH rapid gradient-echo 
sequences in a breathhold mode were applied for im age guided placem ent o f up 
to five brachytherapy-needles (14 G). High-dose rate irradiation with up to  20 Gy 
applied to tum or periphery was perform ed using a remote controlled "“ Iridium 
source.
Results: No major com plication was observed. Four patients had to be retreated 
due to  insuffic ient response o r development of d istant metastases follow ing first 
treatment. Three patients with progressive metastases and extrahepatic disease 
showed only temporary response and died within up to 10 months following therapy. 
Patients w ith local d isease showed a full response in 3  lesions, a partial response 
in 9  lesions, no response in 1 lesion.
Conclusion: M R-guided brachytherapy of liver m etastasis is feasible and safe 
w ith the potentia l to  ablate tum or tissue. Further clinical tria ls will have to  deter
m ine the  appropriate dose to improve tum or response rate.
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В-0114 11:30
MR-guided laser-induced therm otherapy (LITT) in patients with 
oligonodular hepatocellular carcinoma
K. Eichler. M.G. Mack, R. Straub, D. W oitaschek, S. Zangos, M. Böttger,
K. Engelmann. T.J. Vogl; Frankfurt a. Main/DE

Purpose: To prospectively evaluate the therapeutic potentia l of M R-guided laser- 
induced therm otherapy (LITT) in patients w ith oligonodular hepatocellular carci
noma.
Material and methods: 27 patients with 38 intrahepatic lesions were treated with 
M R-guided LITT. The Nd-YAG laser fiber was introduced with a percutaneously 
positioned cooled application set. Qualitative and quantitative MR parameters and 
clin ical data were evaluated.
Results: All patients tolerated the procedure well under local anesthesia; no rel
evant clin ical com plications or side-effects were observed. The m ean laser power 
was 25 W and the mean duration 25 min. Online MR therm om etry a llowed visual
ization of the volume of laser-induced changes and their relation to  the neighbor
ing anatomy. Lesions up to  2 cm  in d iam eter could be efficiently treated with a 
single laser application, larger lesions were treated w ith a dual, trip le  and quattro 
s im ultaneous application. In 95 %  we achieved a com plete necrosis of the tumor 
and a 5 mm safety margin, resulting in a complete destruction of the tum or without 
local recurrences. Mean survival in this group was x 3.53 years median: 5.41 
years, (95 % confidence interval 2.46 -  4 .59 ).The cum ulative survival tim es were 
calculated using the K ap lan-M eier method.
Conclusion: In intrahepatic oligonodular involvement o f hepatocellular carcinoma 
M R-guided laser-induced therm otherapy (LITT) appears to be an effective thera
peutic procedure.

B-0115 11:40

Unresectable liver tumors: Repeated transarterial chemoembolization  
followed by MR-guided LITT (laser-induced thermotherapy)
S. Zangos. M.G. Mack, R. Straub, K. Eichler, D. W oitaschek, K. Engelmann,
M. Böttger, T.J. Vogl; Frankfurt a. Main/DE

Purpose: To evaluate the clin ical value and results o f repeated transarteria l 
chem oem bolization (TACE) for patients with unresectable liver tum ors initially un
suited for LITT (laser-induced thermotherapy).
Material and methods: 236 patients w ith different m alignant liver tum ors were 
evaluated between March 1999 and August 2000. The chem oem bolization was 
perform ed w ith 50 mg/m2 m itom ycin C, 10 m l/m2 lipiodol and m icrospheres. The 
tum or volum e was measured by MR-imaging. Lipiodol retention and perfusion of 
the tum ors were evaluated by C T  and angiography. 37 patients (24 patients with 
metastases o f colorectal cancer, 4  patients w ith metastases o f breast cancer, 4 
patients with metastases of different prim ary tumors and 5 patients with HCC) 
could be treated w ith MR-guided LITT4 to  6 w eeks post embolization.
Results: Repeated TACE enabled a significant reduction in tum or size and tumor 
perfusion at 37 patients, form ing the  basis for the performance of MR-guided LITT- 
procedure for the com plete ablation o f the tumor. A fter 123 TACE (2 to 5 (mean: 
3.4)) and 71 laser interventions (1 to  5 (mean: 1.9)) we archived a com plete tum or 
ablation of the treated leasions. M R-therm om etry revealed a more rapidity devel
oping signal loss during LITT versus non em bolized lesions.
Conclusion: Repeated TACE alteres the size and structure of primary unresectable 
tum ors and expands the indication for M R-guided LITT.

B-0116 11:50

Potential use of Gadobutrol for positive contrast o f necrosis induced by 
laser-induced therm otherapy
C. Stroszczynski. N. Hosten, U. Speck, P.M. Schlag, R. Puls, G. Gaffke,
A. Grabig, R. Felix; Berlin/DE

Purpose: The aim  o f the study was to  investigate the potential use o f gadobutrol 
for the positive contrast enhancem ent of necrosis induced by laser induced the r
motherapy.
Methods: In a preclinical phase, MR (1.5 T) was perform ed 1 - 7  days after in
duction of seven therm al lesions o f liver and pancreas in dom estic pigs before and 
after i.v. administration of 0.3 ml/kg b.w. gadobutrol (Gadovist®, Schering AG, Berlin, 
DE). In 18 patients with different malignancies o f different organs (liver metastases 
(n =  6), hepatocellular carcinom a (n =  2), osteoidosteoma (n 4), pancreatic can
ce r (n = 3), breast carcinom a (n =  1), granulosa cell tum or (n = 1), local recurrent 
rectum carcinom a (n 1 )), MR was perform ed 1 -  3 days after LITT.
Results: Animal experience: A ll therm al induced lesions appeared hypointense 
on early enhanced T 1 -weighted im ages but hyperintense on late T 1 -weighted im 
ages (6 h after gadobutrol). Lesion size by early scans correlated well with actual

postm ortem  lesion size and histological necrotic area but overestimated necrosis 
(28.4 ±  7.3  versus 2.1 ±  5.8 mm, r =  0.92. P < 0.05). On late T 1 -weighted images, 
extension of necrosis was better visualized (2.2 ± 6.4 mm, r = 0.95, P < 0.05). 
C linical applications: All therm al induced lesions demonstrated an up to  six fold 
percental enhancement on T 1 -weighted images 4 - 8  hours after i.v. application of 
gadobutrol. Dependent on applied energy (4.2 - 25 W), lesions were homoge
neous (n =  10) or target-like (n = 8) with a sharply demarcation line.
Conclusion: Gadobutrol appears to be a prom ising MRI contrast agent for detec
tion and quantification of necrosis after therm al ablation o f tumors.
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B-0117 10:30

Digital image fusion of CT and PET data sets in suspected cervical 
m alignancies: Potential clinical value
G.J. Schäffler. R. Groell, H. Schoellnast, D. Kriegl, A.J. Ruppert-Kohlmayr,
T. Schwarz, R.M. Aigner; Graz/AT

Background and purpose: W e investigated the clinical value of digital image 
fusion of spiral computed tom ography (CT) and 2 -[,8F]-flouro-2-deoxy-D-glucose 
(18F-FDG) positron emission tomography (PET) studies in patients with suspected 
cervica l malignancies.
M aterials and m ethods: Due to suspected cervical malignancies 22 patients 
underwent CT and 18F-FDG PET studies during their pretherapeutic tum or stag
ing. A digital workstation was used to fuse the data sets o f both modalities by 
autom atic adaptation o f pixel size and slice interval and by sem iautomatic adapta
tion o f different body axes.
Results: Reviewing the CT studies there was a total of 42 pathologically enlarged 
cervica l lym ph nodes in four patients [Group А]. In two additional patients the CT 
scans revealed a group of a t least three borderline lymph nodes suspicious for 
m etastatic d isease in each patient [Group В]. 18F-FDG PET studies o f the neck 
revealed pathologically increased 18F-FDG uptake in 6  patients [Groups A and В]. 
Digital im age fusion improved the localization o f pathologically increased 18F- 
FDG uptake in 4  out of 6  patients [Groups A and B] with m orphologically sus
pected cervical malignancies.
Conclusion: Digital im age fusion o f CT and 18F-FDG PET studies is a possible 
application in the daily routine. Improved localization of increased FDG uptake 
within enlarged lymph nodes will be particulary helpful in selected patients to guide 
further d iagnostic and therapeutic procedures.

B-0118 10:40

Cervical lymph node characterisation using electrical impedance 
scanning (E IS) as an adjunct to ultrasound
A. M alich . M. Facius.T. Azhari, M. Fleck, M.G. Freesmeyer, W.A. Kaiser; 
Jena/DE

Introduction: Sonographic differentiation between inflam m atory and malignant 
lymph nodes is difficult, due in part to  almost unchanged m orphology of small 
lymph node relapses. However, as cancer cells exhibit altered die lectric proper
ties, m easurem ent o f local e lectrical field d istortions may be useful in detection of 
malignancy. In th is study, we evaluated the accuracy of Electrical Impedance Scan
ning (EIS) for differentiation of cervically-located sonographically equivocal lymph 
nodes.
Methods: 70 patients with 106 sonographically suspicious lymph nodes, cervically 
located, mean size 20 x 13 x 13 mm, mean depth 8 mm, were examined using 
TransScan TS2000 (Siemens, Erlangen, Germany; manufactured by TransScan 
R&D Co. Ltd., Israel). Included in the study were perivascular (64). location close 
to bones (32) and nuchal/supraclavicular (10) nodes. EIS results were compared 
to h istopathological (n =  100) and serological (n =  6) findings.
Results: 62/64 m alignant lymph nodes were correctly detected using EIS; 19/42 
inflam m atory/benign lym ph nodes were correctly identified as benign (sensitivity 
96.9 %. specific ity 45.2 %; NPV 90.5 % , PPV 59.6 %).
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Conclusion: The high sensitivity achieved in th is study suggests EIS may be of 
va lue  as an ad ju n c tive  te ch n iq u e  in d if fe re n tia tio n  o f ce rv ic a lly - lo c a te d  
sonographically equivocal lesions. Software changes to reduce the high num ber 
of false positive markers would be necessary in order that the technique would be 
practical for evaluation in a regular clin ical routine.

B-0119 10:50

Color flow Doppler sonography (CDS) in estim ating the patterns most 
predictive of the m etastatic infiltration of cervical lymph nodes
V. Summaria, T. Tartaglione. A. Costantini, D. Catanzaro, A. Medoro,
G. Maresca; Rom e/IT

Purpose: To assess the efficacy of both В-mode and co lor Doppler patterns in 
predicting the metastatic infiltration o f the cervical lym ph nodes (LN).
Materials and methods: Color Doppler Sonography (CDS) was perform ed in 37 
consecutive patients with carcinom as of head and neck, before surgery, evaluat
ing the most predictive CDS signs of metastatic infiltration in 65 suspected LN. 
The sonographic signs of metastatic infiltration were considered: longitudinal/trans
versal ratio (L/T < 2); absence of the hilum; cortical enlargem ent w ith heteroge
neous echogenicity. The presence o f m e tasta tic  changes o f the  intranodal 
angioarchitecture (cortical vascularity with focal perfusion defects o r vessels dis
placement: subcapsular vessels: aberrant course o f central vessels: intranodal 
artery with high resistance flow (PI > 1.5)] were also evaluated. The results were 
correlated w ith the histological findings and statistically evaluated with χ2 test. 
Results: On histology 29/65 LN were diagnosed as metastatic and 36/65 as be
nign. Using CDS 55 LN were classified correctly (specificity 78 %; sensitivity 93 %). 
On В-mode US, the most predictive signs of metastatic infiltration were cortical 
enlargem ent with heterogeneous echogenicity (specificity 94 %), and the com bi
nation of cortical enlargem ent with heterogeneous echogenicity/absence o f the 
hilum (specificity 67 % ).O n color Doppler examination intranodal angioarchitecture 
changes showed an high specificity (91 % ) but a low sensitiv ity (62 % ); PI > 1.5 
was the most predictive sign (specificity 95 %; PPV 93 %; sensitiv ity 86 %). 
Conclusion: CDS has a good efficacy in the diagnosis o f the cervical metastatic 
LN. If the CDS shows a change in the intranodal angioarchitecture with high resis
tance flow  (PI > 1.5), an higher m alignant predictivity is obtained.

B-0120 11:00

Ultrasonic color Doppler investigation in differential diagnosis of cervical 
lymph node metastases
V. Protsyk, T. Golovko. I. Dykan: Kiev/UA

Purpose: Lymph node status is crucial in evaluation of prognosis and in treatment 
planning in patients w ith prim ary m alignant tum ors of the head and neck. 
Methods and materials: The investigation of the neck, including colored Doppler 
ultrasonography, routine ultrasonography, 3D-reconstruction vessels map, clinical 
and m orphological methods, was accom plished in 93 m ale and female patients 
age 19 -  78 years old. The patients were pathologically and clin ically confirm ed to 
have metastasis (n = 34), lymphoma (n =  26) and benign reactive lymphadenitis 
(n =  33).
Results: Criteria of changes in lymph nodes for d ifferential diagnosis in benign 
and malignant disease were elaborated. As for m alignant processes the signs are 
lymph nodes with no differentiation structure, rounded and abnorm al patterns of 
vascularity: absence of central, hilar o r peripheral vascularity and appearance of 
chaotic hypervascularisation. The accuracy was 89.2 %, sensitivity 90.0 %, and 
specificity 87.8 %.
Conclusion: C olor Doppler ultrasonography has great potentia ls in detecting 
metastases of cervica l lym ph nodes.

B-0121 11:05

Intra-observer variability and reliability of three-dim ensional ultrasound in 
thyroid volume m easurement
A. Lychtchik’ , V. Drozd1. E. Dem idchik', E. W erner2, J. Terekhova2, C. Reiners2; 
’Minsk/BY, ¿W ürzburg/DE

Purpose: The reconstruction o f a three-dim ensional m odel from  a sequence of 
two-dimensional ultrasound im ages is very useful in medical im age analysis. 3D 
sonography allows calculation of thyroid volume without assum ption o f its geom 
etry. Purpose of this study was to  com pare the  sonographic m easurem ent o f thy
roid volume, using either the conventional ellipsoid model with 2D images or manual 
p lanimetry of 3D images.
Methods & materials: The im ages o f 48 children with thyroid nodular pathology 
who were refered for ultrasound examinations and surgery for thyroid were evalu
ated prospectively. 2D images were acquired by Hewlett Packard "ImagePoint" 
scanner with 7.5 MHz linear probe. 3D data sets were created using an 3D system

“Freescan" (EchoTech, Germany). For each patient thyroid volume was measured 
three tim es using both 2D and 3D methods. True volum e of thyroid was estimated 
after surgery.
Results: Mean error (m ±  SD) o f 2D US method in thyroid volume estim ation was 
-1 .0 2  ± 13.6 % , mean error o f 3D US m ethod was 0.89 ±  5.6 %. Intra-observer 
thyroid volum e estim ates have 17.0 %  variability and 89.5 % reliability for 2D US 
and 6.6 % variability and 96.1 % reliability for 3D US.
Conclusion: Our data show that, 3D ultrasound methods have a high accuracy 
and precision in thyroid volum e estimation.

B-0122 m s
Power Doppler im aging of thyroid cancer in children
A. Lychtch ik. V. Drozd: M insk/BY

Purpose of this study was to  describe the Power Doppler sonography findings in 
children with thyroid cancer.
Methods & materials: The im ages o f 30 patients who were refered for ultrasound 
exam inations and surgery fo r thyroid cancer were evaluated prospectively. Mean 
age o f the patients was 14.8 years, m ale/female ratio 1/3.5. S tudies were per
form ed using Hewlett Packard "Im ageP o in f scanner with 7.5 MHz linear probe. 
Power-Doppler patterns of thyroid node vascularisation were classified into three 
types: I -  nod u les  w itho u t va scu la risa tio n , II -  nod u les  w ith  pe rin o du la r 
vascularisation, III -  nodules with intra- and perinodular vascularisation. Patho
logical correlation was available in all cases. There were 29 cases o f papillary and 
1 o f follicular carcinoma.
Results: All three types o f vascularisation o f the thyroid nodule were observed 
using P ower-D oppler sonography. In cases o f carc inom a patte rn  I of node 
vascularisation was found in 23 % cases, pattern II in 3 %  cases and more often 
pattern III (in 74 %  cases).
Conclusion: Our results suggest that Power Doppler sonography is necessary for 
initial diagnosis and can be used to improve diagnostic accuracy in thyroid carci
nomas detecting.

B-0123 11:25

The ultrasound findings of postradiation changes of the thyroid gland in 
patients w ith Hodgkin’s and non-Hodgkin’s lymphoma
A.T. Balashov. I.V. Drobacha, A.A. Myasnikov; Petrozavodsk/RU

Purpose: Estimation o f the postradiation changes in the thyroid gland in patients
with m alignant lymphomas after radical radiotherapy.
Materials and methods: Thyroid gland ultrasound investigations were acquired 
from  57 patients w ho underwent neck irradiation (32 with Hodgkin’s d isease and 
25 with non’Hodgkin lymphomas). The integral neck dose was from  28 to  46 Gy. 
We used Shimadsu 350A unit, 8.5 MHz transducer. Every patient also had a thy
roid status based on radioim m unological assay.
Results: There were changes in 49 (85.9 %) out o f 57 patients. 43 out of 49 (group
I ) had multiple focal, linear and point fragm ents alternated normal thyroid tissue. 
This was considered as postradiation thyroiditis. The other 6 patients (group 2) 
had hyperechogenic focuses alternating with hypoechogenic fragm ents (cellular 
infiltrates consisting of different lymphocytes). This was considered as autoim 
mune thyroiditis. The integral dose in group 1 was 32 -  46 Gy (average 38.5), in 
group 2 28 -  32 Gy (average 30.5). In group 1 we found isolated TTG increase in
I I  patients (25.5 % ) different tim e after the irradiation (average 3.2 years after the 
treatm ent). In group 2 we found 3 patients w ith isolated TTG increase and 1 with 
TTG increase and simultaneously T4 decrease, tota l 4 patients (66.7 %) w ithin the 
first year a fter the treatment.
Conclusion: US thyroid gland exam ination reveals d irect tissue injury by the e f
fects o f the irradiation. That could be postradiation dose dependent thyroiditis (mostly 
late a fter the irradiation) and typical autoim m une dose undependent thyroiditis 
frequently with thyroid gland function disorder.

B-0124 11:35

Colour Doppler in the differential diagnosis of thyrotoxicosis
G. Vagapova. F. Hamzina, M. Mikhailov; Kazan/RU

Purpose: To determ ine the use of C olour D oppler in the distinction of different 
form s of thyrotoxicosis.
M ethod and m aterials: 15 patients with hyperthyroidism  were examined. The 
diagnosis were confirm ed by high Free Thyroxine 30.5 + 3.3 pm ol/l in presense of 
suppressed Thyrotropin 0.12 +  0.05 IU/I, by the data of sonography, fine needle 
aspiration biopsy, scintigraphy. Sonography with Colour Doppler was performed 
on Acusón 128 x R110. Peak flow  velocities (PFV), resistive index (Rl), pulsatility 
index (PI) were measured in parenchymal thyroid vessels (PTV) and in inferior 
thyroid artery (ITA).
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R es u lts : P a tie n ts  w ith  G raves  d is e a s e  (5 ca ses ) sh ow e d  p ro n o u nse d  
hypervascularisation o f parenchyma basically due to increasion of the num ber of 
small vessels. PFV in ITA was 1.36 ±  0.19 m/s, Rl ±  0.76, PI ±  1.44. Patients with 
H a sh ito x ico s is  (4 cases) show ed  d iffu s e  e n h a n ce m e n t o f pa renchym a l 
vascu la risa tion  w ith the  prevalence o f a rte ria l s igna l around the  zones of 
lym phoplasm ocytal infiltration. PFV in ITA was 1.2 ± 0 .1 8  m/s, Rl ± 0 .7 , PI ±  1.25. 
Patients w ith thyrotoxicosis due to subacute thyroiditis (3 cases) showed the ab
sence o f vascularisation inside zones of lym phocytic infiltration and poor around 
them. PFV in PTV near inflammative zones was 0.85 ± 0.1 m/s, Rl ±0 .67 , PI ±  1.13. 
PFV in ITA on side of inflammation was 0.99 ± 0.1 m/s. Rl ±  0.54, PI ±  0.78. 
Conclusion: Colour D oppler can provide im portant data to  enable differentation 
o f various form s of thyrotoxicosis even before laboratory tests.

B-0125 11:45

Color dynam ic US exam ination of thyroid nodules: Com parative findings  
of clinical and laboratory tests
V. Panaritis . E. Koukou, E. Papoulia; Am fissa/GR

Purpose: The aim of th is study is to evaluate the co lor D oppler US as a supple
mentary method for the evaluation o f thyroid nodes as com pared with clin ical ex
am ination and hormonal laboratory tests (T3, T4, TSH).
Materials and method: 30 female subjects were clin ically examined and all ex
hibited thyroid nodes. They were all referred for US test and horm onal laboratory 
checks (T3, T4, TSH).
Results: Independent o f node-size we had the follow ing results

•  In 10 patients w ith indicative values o f hyperthyroidism  the dynam ic US Color 
Doppler showed an increased peripheral and central hem atosis o f the nodes.

•  In the remaining 20 cases, where no pathological hormonal values were ob
tained the, US D oppler showed norm al hem atosis of the nodes.

•  No hormonal findings com patible with hypothyroidism were obtained in any 
one of the cases examined.

•  W e did not em ploy scanning tests in any one o f the cases.
Conclusion: The dynam ic US Color Doppler seems to be a sensitive and specific 
m ethod for the evaluation o f node activity (D.D. warm -cold nodes). However, due 
to the small sam ple size a fu rther confirm ation is needed using a larger sample.

B-0126 11:50

Grading thyroid vascularity in diffuse thyroid disease: Interobserver 
agreem ent using different power Doppler pattern classifications
P. Raudvere. P. Ross, E. Purde, M. Meldre, K. Kivimäe, S. Nazarenko;
Tallinn/EE

Purpose: Severity of thyroid hypervascularisation has been found useful in char
acterizing G raves’ disease. O ur aim  was to  determ ine interobserver agreement 
(IOA) in grading thyroid hypervascularity o f d iffuse thyroid d isease using Power 
Doppler (PD).
Materials and methods: According to vascularity, 74 PD im ages o f 54 patients 
were retrospectively classified into four and three grades by consensus of two 
radiologists with previous experience in thyroid vascularity assessment (TVA). After 
short instruction three observers (radiologists w ithout previous experience in TVA) 
were asked to group im ages into fou r and three grades according to  vascularity. 
IOA characteristic к was calculated fo r every observer versus consensus for both 
classifications and separately for each grade in both classifications. Kappa was 
interpreted according to  Landis and Koch (1977).
Results: IOA for grouping images into four grades was moderate to substantial 
(0 .5 5 -0 .7 1 ) , into three grades -  substantial to  a lm ost perfect (0 .7 9 -0 .8 7 ) . De
ta iled analysis in four grades shows good IOA in grade 1, less IOA in grades 2 - 4 .  
in three grades -  substantial to almost perfect in all grades.
Conclusion: Having better Ю А. grading thyroid vascularity into three grades is 
superior than into four grades.
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B-0127 io:3o
Breath-hold 3D MR coronary angiography with a new intravascular 
contrast agent (feruglose)
J.J.W. Sandstede'.T . Pabst1, C. W acker’ , F. W iesm ann1, V. Hoffmann1', M. Beer1, 
W. Kenn1, W. Bauer1, D. Hahn1; ’ Würzburg/DE, Plsmanmg/DE  

Objective: Demonstration o f the initial results of breath-hold 3D MR coronary 
angiography with patients using a new intravascular contrast agent (feruglose). 
Subjects and m ethods: Contrast-enhanced 3D M R-coronary angiography was 
performed in 5 patients with coronary artery disease after administration of feruglose 
in three different doses (0.5 (n =  3). 2, 5 mg Fe/kg body weight for each patient). 
MR coronary angiography was perform ed with an ECG-triggered 3D-FLASH-se- 
quence during breath-hold a t 1.5 T  (TR 6.8 ms, TE 2.5 ms, flip-angle 30“ ). To re
duce data acquisition time, only the tw o anterior e lem ents o f the phased-array 
body coil were activated. The data acquisition window w ithin the cardiac cycle 
ranged between 2 1 7 -3 2 6  m s depending on the matrix. S ignal-to-noise (SNR) 
and contrast-to-noise ratios (CNR) of the coronary arteries were analyzed, and 
the results for the detection of coronary artery stenoses were compared with those 
obtained by conventional coronary angiography.
Results: SNR and CNR revealed an improved image quality at a  dose o f 2  mg 
Fe/kg com pared with the lower dose, but no further improvement was obtained by 
rising the dose to 5 mg Fe/kg. Except for the left circumflex artery of one patient, at 
m inimum the proximal parts of all four main coronary arteries could be imaged for 
all patients. W ithin the visible parts of the coronary arteries, six o f eight significant 
coronary stenoses were identified correctly.
Conclusions: Imaging of the proximal parts of the coronary arteries including 
detection of stenoses is possible during breath-hold using an intravascular con
trast agent.

B-0128 10:40

Multislice breath-hold spiral coronary MR angiography in combination 
with a intravascular contrast m edium  CLARISCAN (NC100150 Injection)
P.R. Knuesel. D. Nanz, G.K. von Schulthess, B. Marincek, J. Schwitter; 
Zürich/CH

Purpose: A multislice breathhold MR spiral approach in combination with an in
travascular contrast medium (CM) CLARISCAN™ (NC100150 Injection) was evalu
ated for the detection o f coronary artery stenoses.
Material and methods: In 11 patient one or more target vessel were evaluated by 
MR prior to CM administration and at cumulative doses of 0.25,0,5, and 0.75 mg/kg 
o f CLARISCAN™ . In all patients quantitative coronary angiography (QCA) was 
performed. The spiral sequence acquired 4 slices (4 mm thick overlapping by 2 mm) 
w ith in  16 h e a rt b ea ts  (a cqu is it io n  w indow : 29 ms; in p lane  reso lu tion  of
1.3 X 1.3 mm?), Vessel disease was graded as 1 -  3: mild (50 -  75 %), severe steno
sis (76 -  99 % ), o r occlusion, respectively, by two observers. In addition, confi
dence was rated as grade 1 -  5: not present, probably not present, intermediate, 
probably present, definitely present, respectively.
Results: 11 diseased vessels were identified by QCA (stenosis > 5 0 % ). Ten 
stenoses were correctly detected by native MR (Sensitivity: 91 %). In the 3 vessels 
without d isease by QCA, MR suggested mild stenosis in one case (specificity 
66 %). Confidence in diagnosis o f stenosis was high in the segments evaluated 
(grade 4.6 ± 0.4). There was a tendency toward underestimation of stenosis se
verity by MR (grade: 1.55 vs 1.64 by QCA; p =  ns). For the 3 CM dosages used, no 
increase in sensitiv ity and specific ity for diagnosing diseased vessels was found. 
Conclusions: Overlapping slices acquired with multislice spiral MR coronary an
giography im proves spatial coverage and detects stenoses with high confidence. 
In this small sample size no additional benefit was observed when combined with 
an intravascular CM.
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В-0129 10:50
Cardiac gated m ultislice breath-hold sequences: Com parison of seg
mented turbo-flash and 3D true-fisp in dem onstration of coronary arteries
A. Kluge. C. Müller, T. Dill, W. Ricken, C. Hamm, G.F. Bachmann;
Bad Nauheim/DE

Purpose: To develop, evaluate and optim ize the  use of cardiac gated breath hold 
multislice-sequences for m orphologic orientation and for locating coronary a rte r
ies in order to choose the orientation for subsequent contrast-enhanced angiogra
phy.
Materials and methods: Two cardiac-gated breath-hold multislice-sequences were 
compared on a 1.5 T  MR-Scanner (Sonata, Siemens): a segmented turbo-flash 
multislice sequence of 3, 5, 7 and 9 slices and a modified 3d true-fisp-sequence. 
Spatial resolution, contrast, and depiction o f the coronary arteries were investi
gated on 7 healthy volunteers and 25 patients of whom  14 had been examined by 
coronary angiography.
Results: The proximal RCA was visualized on 28 o f 32 exam inations (87.5 %), 
the middle part of the right coronary artery (RCA) was depicted on 25 exam ina
tions (78.1 % ).The numbers for the left coronary artery (LCA) were 27 of 32 (84.3 %) 
and 22 of 32 (68.75 % ), respectively. While both sequences perm itted cardiac 
gated m ultislice-imaging in a single breath hold, but ghost artifacts initially ham 
pered the depiction of coronary arteries in 3d true-fisp-sequences.The turbo-flash- 
sequence had to be optim ized in order to  allow acquisition in less than 22 seconds 
while preserving an anatom ic resolution better than 2 mm3.
Conclusion: Both segmented turbo-flash and 3d true-fisp sequences allowed v i
sualization of coronary arteries on a routinely manner, but careful selection of 
parameters is m andatory for acceptable results.

B-0130 11:00
Assessment o f flow reserve in coronary bypass grafts: Noninvasive 
m easurement with breath-hold phase-contrast MR imaging
K.-F. Kreitner. T. Voigtländer, T. W ittlinger, P. Kalden, S.E. Petersen, J. Meyer,
M. Thelen; Mainz/DE

Purpose: To m easure vasodilator reserve in coronary bypass grafts with breath- 
hold phase-contrast MR imaging.
Methods and materials: 36 patients with 51 coronary bypass grafts (14 mammaria 
and 37 venous grafts) underwent MR imaging a t 1.5 T. For flow  measurement, we 
used a velocity-encoded к -space segmented gradient echo sequence w ith a tem 
poral resolution 110 or 125 ms, respectively, before and after iv adm inistration of 
adenosine (140 pg/kg BW/min). Further analysis comprised the calculation of mean 
flow, mean and peak velocity, and their vasodilator reserve. Coronary angiography 
(CA) served as the gold standard for detection of severly stenosed (> 75 % of 
vessel lumen) grafts.
Results: Measurements were successful in 48 grafts. According to CA, there were 
13 stenosed and 35 com petent grafts. There were statistically higher vasodilator 
reserves with respect to mean flow, mean velocity and peak velocity (p < 0.001, 
p  < 0.001  and p = 0.018, respectively) in com petent com pared to stenosed grafts. 
The vasodilator reserve of mean velocity proved to  be the best param eter for dis
crim inating between com petent and stenosed bypass grafts.
Conclusion: The determ ination of vasodilator reserves w ith breath-hold phase- 
contrast MR imaging allows for identification o f severly stenosed bypass grafts 
with a  high sensitivity.

B-0131 11:10
Evaluation o f arterial and venous coronary artery by-pass grafting: 
Diagnostic value o f contrast-enhanced ECG-gated m ultidetector spiral CT 
in the assessm ent of overall patency
M. De Santis. F. Manganare, A. Pimpinella, T. Celano, R. Passariello; Rom e/IT  

Purpose: To assess the d iagnostic value o f contrast-enhanced ECG-gated 
m ultidetector spiral CT (MDSCT) in the evaluation o f saphenous and internal 
m ammary artery (IMA) by-pass grafts compared with conventional coronary an
giography (CCA).
Materials and methods: Twentyseven patients w ith 82 coronary arte ry  by-pass 
grafts (55 venous, 27 IMA) underwent contrast-enhanced spiral cardio-CT exam i
nation w ith retrospective ECG gating follow ing bolus testing 5 - 2 2  days after 1 
year follow-up CCA. All CT data sets were double-blinded reconstructed (2D and 
3D MIP-MPR-Volume rendering) and reviewed by m eans of standard cath lab 
reporting charts for a) overall course patency, b) grafting anastom oses visualiza
tion, c) grafting anatom oses patency.

Results: Course patency rates were 92.6 % on CCA and 90.2 %  on MDSCT. V i
sualization o f grafting anastom oses was accom plished in all cases with both tech
niques and the anastom oses patency assessm ent obtained on M DSCT was con
sidered optim al in 52/55 venous and 23/27 IMA grafts (overall 75/82 -  91.4 %). 
Conclusions: Thanks to  the interactive 2D-3D viewing options offered by stan
dard reconstruction algorithms, contrast-enhanced ECG-gated MDSCT represents 
a reliable and cost-effective approach in CABG assessment.

B-0132 11:20

Non-invasive investigation o f coronary artery bypass grafts using 
contrast-enhanced retrospectively ECG-gated m ultislice spiral CT
E. W enkel. U. Baum, C. Schulte, S. Ulzheimer, M. Kachelrieß, D. Ropers,
S. Achenbach, T. Giesler, W.A. Bautz; Erlangen/DE

Purpose: ECG-gated multi-slice spiral com puted tom ography (MSCT) is an inter
esting new approach fo r non-invasive coronary angiography. W e investigated the 
ability to visualize coronary a rte ry bypass graft patency and to detect high-grade 
bypass stenoses.
Materials and methods: 15 patients with 43 grafts were investigated by MSCT 
(Somatom Plus 4 Volume Zoom, Siemens, Germ any) 1 to  192 m onths after by
pass operation. During intravenous injection of contrast agent (160 ml a t 4 ml/s), a 
volume data set of the heart was acquired (4 x  1 mm slice thickness, 500 m s rota
tion time, table feed 1.5 mm/360°). Contiguous cross-sections of 1.3 to 1.5 mm 
slice thickness were reconstructed using the retrospectively ECG-gated algorithm 
“ 180° MCI". Based M ultiplanar reconstructions and shaded surface display recon
structions were rendered and evaluated regarding the patency and presence of 
high-grade stenoses (= 70 %  diam eter reduction) in coronary artery bypass grafts. 
Results were com pared to selective coronary bypass angiography perform ed 1 to 
3 days after the M SCT investigation.
Results: M SCT perm itted detection of bypass occlusions w ith 100 % sensitivity 
(7/7) and 97 %  specificity (35/36). M ainly due to  artifacts caused by metal clips, 
only 18 o f 36 patent grafts (50 %) could  be evaluated regarding the presence of 
stenoses. In evaluable grafts, only 1 o f 4 high-grade bypass stenoses was cor
rectly detected by MSCT. In 12 of 14 bypass grafts high-grade bypass stenoses 
were correctly ruled out.
Conclusion: Retrospectively ECG-gated multi-slice spiral CT perm its non-inva
sive assessm ent of bypass graft patency. Reliable examination o f significant by
pass graft stenoses is restricted due to metal clip artifacts.

B-0133 11:25

Coronary calcification detected by electron-beam  CT and coronary heart 
disease:The Rotterdam study
R. V liegenthart'. M. Oudkerk’ , J.C. de  G root'. H.-H. O ei2, RJ. de Feyter2,
D.A.M. van der Kuip2, A. Hofman2, J.C.M. W itteman2; 'Groningen/NL. 
-Rotterdam/NL

Objective: In an elderly population o f men and women, we studied the associa
tion between coronary calcifications detected by electron-beam com puted tom og
raphy (EBT) and the presence of myocardial infarction.
Methods: We performed a population-based cross-sectional study among elderly 
subjects. Baseline data were collected in 1990 -  1993. During the third exam ina
tion  phase (1998 -  2000), subjects were invited for EBT scanning for detection of 
co ronary ca lcifications. Q uantification  o f ca lc ifica tions was perform ed using 
Agatston's method and resulted in a  calcium score. Calcium scores were available 
for 1874 o f 2263 subjects who underwent EBT scanning (46.8 %  men, mean age 
(SD), 71.3 (5.7)). Myocardial infarction was considered present if a  myocardial 
infarction had occurred before baseline (1990 -  1993) o r during follow-up but be
fore EBT scanning.
Results: Com pared to the lowest calcium  score category 0 - 1 0 0 ,  the age-ad
justed odds ratio for m yocardial infarction in subjects w ith calcium  score > 2000 
was 9.2 (95 % confidence interval 4.7 -  18.3) for men, and 10.0 (3.4 -  29.8) for 
women. Additional adjustm ent for cardiovascular risk factors hardly changed the 
estimates. The association remained present in subjects above 70 years o f age. 
Conclusions: In th is population-based study, a  strong association between coro
nary calcification and myocardial infarction was present in both men and women, 
which remained present at h igher age. A lthough prospective data in unselected 
populations have to  be awaited, this study suggests that EBT is a prom ising tool 
for the detection of subjects at high-risk of coronary events in the general popula
tion.
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В-0134 11:35
Coronary calcification detected by electron-beam  CT and non-coronary  
indices of atherosclerosis: The Rotterdam study
R. V liegenthart’ , M. Oudkerk', J.C. ds  G root'. H.-H. Oei2, M. Bots3, A. Hofman2, 
J.C.M. W ittem an2, RJ. de Feyter2; 'Groningen/NL, 2Rotterdam/NL, 3Utrecht/NL

Objective: Coronary calcification detected by electron-beam computed tomogra
phy (EBT) is a m easure of coronary atherosclerosis. W e investigated whether 
coronary calcification is  associated w ith non-coronary m easures o f atherosclero
sis.
Methods: We performed a population-based cross-sectional study among elderly 
subjects. Subjects were invited for EBT scanning to  detection coronary calcifica
tions. Quantification o f coronary calcifications was perform ed using Agatston's 
method, and resulted in a calcium  score. Calcium scores were available for 1874 
of 2263 subjects who underwent EBT scanning (46.8 %  men, mean age (SD),
71.3 (5 .7)).Three calcium  score categories were considered: 0 -  100,101 -5 0 0 ,  
and > 500. M easures of non-coronary atherosclerosis included presence of aorta 
calcification detected by X-ray. presence o f plaques in carotid arteries and intima- 
media thickness of the com m on carotid artery, both detected by ultrasonography, 
and ankle to  brachial blood pressure index as a m easure of peripheral arterial 
disease.
Results: Using logistic regression analysis, age and sex adjusted odds ratios for 
carotid p laques were 2.4 in subjects with calcium  score 101 -  500 (95 %  confi
dence interval, 1.6 -  3.5) and 5.8 in subjects w ith calcium  score > 500 (3.9 -  8.6), 
w hen com pared to  the lowest calcium  score category. The corresponding odds 
ratios for aorta  calcification were 3.2 (2 .0 -5 .2 )  and 12.0 ( 7 .6 -  18.9). W ith in 
creasing calcium score category, the mean intima-media thickness increased, and 
the mean ankle to brachial blood pressure index decreased.
Conclusions: These results indicate that known m easures o f non-coronary ath
erosclerosis are strongly related to coronary atherosclerosis, as measured by EBT 
calcium.

B-0135 11:45

Variability o f Agatston score and volumetric 3D Са-scoring using 
m ultislice spiral CT with retrospective gating for quantification of 
coronary artery calcium
R. F ischbach' . E. Fallenberg', В. Ohnesorge2, T. W ichter', M. Natterm ann',
G. Assm ann', W. H eindel'; 'M ünster/DE, 2Forchhetm/DE

Purpose: To com pare reproducibility o f coronary artery calcium  scores obtained 
by the Agatston m ethod (AgS) and volum etric m easurem ent (VM ) using overlap
ping and non-overlapping im age reconstruction from  m ultislice cardiac CT with 
retrospective gating.
Material and methods: Persons with symptomatic coronary artery disease (n =  14) 
and presym ptom atic CAD (n = 16) underwent a cardiac m ultislice CT (Somatom 
VolumeZoom, Siemens) with retrospective ECG gating. Images were reconstructed 
using a dedicated cardiac algorithm  (ACV, Siemens) w ithout and with 50 % over
lap. An additional couple o f image sets was reconstructed with an offset of 2  mm 
to  simulate repositioning o f the patient. Calcium  quantification was performed for 
each image set using the Agatston score and a volum etric method. D ifferences in 
variability were com pared using the W ilcoxon test.
Results: Mean Agatston calcium scores for sym ptom atic (367 ±  456) and asym p
tom atic patients (196 ±  300) showed a significant difference. The variability o f the 
Agatston score was 31 % for the volume m ethod 18 % using non-overlapping im
ages (p < 0.05). Overlapping image reconstruction achieved a significant decrease 
in variability: Agatston score 10 %, Volume m easurem ent 7 % , (p < 0.05). 
Conclusions: Spiral M SCT w ith overlapping image reconstruction significantly 
improves sim ulated InterScan variability for coronary ca lcium  scoring. Reproduc
ibility of calcium  quantification can be further improved using volum etric m easure
ment.

B-0136 11:55

Progression o f coronary artery disease.The value of quantitative coronary 
arteriography in the analysis of the natural history of coronary artery  
lesions. Our experience
J.D. Saponjski. M. Ostojic, V. Vukcevic, B. Beleşlin, M. Nedeljkovic, S. Stojkovic,
D. Orlic; Belgrade/YU

Purpose: The objective o f th is study was to evaluate the natural h istory of coro
nary artery lesions using quantitative coronary arteriography, including analysis of 
lesion morphology. The influence of coronary risk factors on h istory o f coronary 
artery d iseases was also evaluated.

M e th o ds  and  m a te ria ls : Study population included 108 patients (87 male, 21 
female, mean age 52 ±  14 years) with 145 lesions in who repeated coronarography 
w as performed in the period of 3 -  36 months. By quantitative coronary arteriogra
phy we have observed changes in obstruction diameter (OD) and % diameter steno
s is  (DS). M orphology o f coronary lesions was assessed by Am brose classifica
tion. Following coronary risk factors were observed: cholesterol, triglycerides, 
sm oking, hypertension, diabetes, and family history.
R esu lts : Progression o f coronary lesions was more pronounced in coronary le
sions w ith DS < 50 %  (33 %  to  53 %, OD: 1.7 to  1.3 mm, p < 0.05) than in signifi
cant coronary lesions (66 % to 68 %, OD: 0.9 to  0.9 mm, p = ns). In addition, pro
gression to  total coronary occlusion was also observed more in nonsignificant 
coronary lesions (DS < 50 %  -  42 %; DS > 50 % -  29 %, p < 0.05). Progression of 
coronary artery disease was associated w ith transitions of coronary lesions to 
complex morphology type. Progression of coronary artery disease was associ
ated with high cholesterol, hypertension, and smoking (p <  0.05) but not with other 
coronary artery disease risk factors.
C o n c lu s io n : In conclusion, in th is group of recoronarography patients progres
sion of coronary artery disease, even to total obstruction, was more pronounced in 
nonsignificant coronary arte ry  lesions w ith transition to complex type o f morphol
ogy. Progression o f coronary artery disease was associated with high cholesterol, 
hypertension, and smoking.
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B-0137 10:30

Ultrafast 3D MR angiography o f the pulm onary arteries
M. Goven'. S.G. Rühm ’ , J. B a rkhausen ',T, Lauenste in ', G. Laub2, J.F. Debatin'; 
'E ssen/D E ,2Chicago, IL/US

Purpose: To evaluate an ultrafast dynam ic MRA-technique permitting the acquisi
tion of a 3D data set of the pulm onary vasculature in under 4 seconds.
M a te ria ls  and  m e th o ds : MRA of the pulm onary vasculature was performed in 3 
healthy volunteers and 30 patients referred w ith suspicion of PE. Imaging was 
perform ed on a 1.5 T  MR-scanner (Sonata, Siemens, Germany). Sequence pa
rameters: coronal plae, TR: 1.6 ms, TE: 0.6 ms, flip: 15°, slab thickness: 110 mm, 
s lice th ickness: 2 .75 mm, 40 in terpo lated  partitions, FOV: 360 mm, matrix: 
140 X 256, partial к -space coverage. 20 ml of paramagnetic contrast agent was 
adm inistered a t a flow  rate o f 4 ml/s with an autom ated injector. Data collection 
was commenced 8 s following initiation of the contrast injection. Scintigraphy (n -  28) 
and CT (n =  7) were used as reference standard.
R esu lts : All 3 healthy volunteers but only 13 of the 30 evaluated patients were 
able to hold the ir breath over the entire data acquisition period (5 data sets col
lected over 19s). All patients were able to hold their breath for at least 8 s, during 
which the first two data sets were collected. PE was dem onstrated by MRA in 19 
o f the 30 patients. In one patient ate lectasis o f the right lung with an elevation of 
the diaphragm  m im icking a perfusion defect in scintigraphy was identified. MRA 
diagnosis correlated with the corroborating tests in all but one patient, resulting in 
a positive predictive value of 100 %.
Conclusion: MRA o f the pulm onary vasculature has become possible even in 
severly dyspneic patients.

B-0138 10:40

Diagnostic accuracy o f different post-processing techniques for assess
ing 3D pulm onary MR angiography (PMRA) data sets
U. Fronz. M. Goyen, S.G. Rühm, J. Barkhausen, J.F. Debatin; Essen/DE  

P urpose : Traditionally the assessm ent of contrast-enhanced 3D MRA of the pul
m onary arteries relies on inspection of rotated maximum intensity projections (MIP) 
and m ultip lanar reformations (MPR). Recently a  new volume rendering method 
which allows stereo-viewing has become available. The purpose of this study was 
to evaluate stereo view ing in com parison to combined MIP and MPR assess
ments.
Materials and methods: PMRA was performed in 18 patients referred with suspi
cion o f pulm onary emboli (PE). All imaging was performed on a 1.5 T  MR scanner 
(Sonata, Siemens), equipped with high-performance gradients. Interpretation was

128 A Q  C D E F



performed by a board certified radiologist on a workstation (Virtuoso, Siemens) 
once based on a com bination of MIP and MPRs, and a second time based on 
stereo viewing. Data sets were analyzed on a ‘per lobe' basis using a 5-point con
fidence scale from  'PE definitely present’ to ‘PE definitely not present’. In addition, 
the tim e required to reach the diagnosis was documented.
Results: Both methods revealed PEs in 21 lobes. For all anatom ic regions, diag
nostic confidence regarding the presence/absence o f PE was significantly higher 
using stereo-viewing resulting in a greater area under the ROC curve (p < 0.05). 
There was no statistically significant difference concerning the time needed to 
reach the diagnosis (p > 0.05).
Conclusion: Stereo-viewing is an effective and accurate tool for assessing the 
complex pulm onary arteria l tree in 3D MRA and provides more diagnostic confi
dence com pared to  the com bination o f com m on post-processing techniques 
(MIP + MPR).

B-0139 10:50

Visualization of pulm onary arteries in piglets using a Gadomer-17- 
enhanced navigator-angiography
N. Abolm aali1. V. H ietschold2, S. Appold2, R. Ham m erstingl’ , J. Balzer'.T . Vogl1; 
'F rankfurt a. Main/DE, 2Dresden/DE

Purpose: Evaluation of detectability of the pulmonary arteries with a modified and 
contrast-enhanced navigator-angiography (ce-Nav) in piglets. Could this technique 
be utilized to visualize the pulm onary arteries in patients w ith severe dyspnea? To 
which extend are the pulm onary arte ries visible?
Material and methods: Five sedated piglets were examined w ith a modified 3d 
navigator-angiography in a clinical 1.5 T  system (Magnetom Vision, Siemens). 
A fte r application o f in travascu lar contrast m ateria l (G adom er-17, Schering;
0.05 mmol/kg) the entire thorax was scanned in one measurement (Slab 144 mm) 
with ECG-triggering and retrospective respiratory gating. Slice thickness was 3 mm, 
pixel size was 2.4 x 1.8 mm2, dependent on heart-frequency m easurem ents took 
7 to  13 minutes. Pulm onary arteries were reformated in orthogonal planes, with 
curved-MPR and in MIP.
Results: 20 to  24 segmental arteries were detectable in any pig. Subsegmentai 
arteries were visualized up to  8 mm towards the pleura. Maximum diam eter o f the 
main pulm onary arteries was 18 mm. Central and peripheral pulm onary arteries 
were clearly visualized. Expected suscebtib ility artifacts did not d isturb image 
qualitiy.
Conclusion: С е-Nav m ight get an alternative imaging m odality in detection of 
pulmonary embolism if a suffic ient breath-hold is not possible. Further evaluation 
on detectablity o f emboli is mandatory.

B-0140 10:55

Assessment of vascular anom alies of the pulm onary vasculature by 
breath-hold MR techniques
S. Ley, C. Dueber, S.E. Petersen, T. Voigtlaender, K.-F. Kreitner; M ainz/DE  

Purpose: To evaluate different MR techniques for assessm ent of vascular anom a
lies o f the pulm onary vasculature.
Method/materials: 9 patients aged from 12 to  60 years w ith different vascular 
anomalies of the pulm onary vasculature (1 patient with scim itar syndrome, 4 pa
tients with arteriovenous malformations, 4 patients with anom alous pulm onary 
venous drainage associated w ith ASDs) underwent MR imaging at 1.5 T.
For m orphological assessment, a 3D-Flash-sequence after application of 20 ml of 
Gd-DTPA (3D-contrast-enhanced MR angiography) was perform ed. Segmented 
cine-GRE- and velocity-encoded GRE-seqences (tem poral resolution 50 and 
110 ms, respectively) were used for delineation o f cardiac septum  defects and for 
determ ination o f system ic left-to-right o r intrapulm onary shunt volumes.
Results: MR angiography allowed for anatom ic depiction of the vascular abnor
malities. Flow measurements performed in the  pulm onary arte ries and in the as
cending aorta enabled determ ination o f system ic left-to-right shunting.The corre
lation with invasive oxym etry was good (r = 0.91. p < 0.001 ).
Additional GRE-sepuences clearly depicted associated cardiac shunt defects. In 
case  o f a rte r io v e n o u s  m a lfo rm a tio n s , 3D  MR a n g io g ra p h y  p ro v id e d  a 
preembolization road map. Flow m easurem ents in the feeder a rte ries allowed for 
estimation o f intrapulm onary shunt volumes; they correlated well with shunt vol
umes determ ined by nuclear medicine.
Conclusions: Breath-hold MR techniques allow  fo r morphological and functional 
characterization of vascular anomalies of the pulmonary vasculature. Thus, it seems 
to be the non-invasive method of choice for planning fu rther treatment.

B-0141 11:05

Dem onstration of patency of segmental and subsegm entai pulm onary  
arteries, throm botic wall thickening and intraluminal webs in chronic 
throm boem bolic pulm onary hypertension: Value o f contrast-enhanced MR 
angiography and helical CT angiography
S. Ley, H.-U. Kauczor, K.-F. Kreitner, E. Mayer, M. Thelen; M ainz/DE  

Purpose: To evaluate the potentia l o f helical C T  angiography (СТА) and contrast- 
enhanced MR angiography (MRA) of the pulmonary arteries in patients with chronic 
throm boem bolic pulm onary hypertension (CTEPH).
Method/m aterials: The studies o f 32 patients (21 m, 11 f, mean age 54 years) 
were included in this retrospective evaluation. MRA was done by using a contrast- 
enhanced 3D FLASH sequence (voxel size 1.58 x  0.78 x  1.8 mm3) in a 23 -  27 s 
breath-hold. СТА was performed w ith 3 mm collimation, pitch 2, increm ent 2 mm, 
w ith a mean breath-hold period of 32 s. Image quality was scored by two indepen
dent blinded observers as excellent, good, moderate o r poor. Data sets were as
sessed for num ber of patent lobar/segm ental and subsegm entai arteries as well 
as num ber o f vascular segm ents with throm botic wall thickening, abnorm al proxi- 
mal-to-distal tapering and num ber of intralum inal webs.
Results: Image quality for MRA/CTA was scored excellent in 16/16, good in 14/11, 
moderate in 2/5 and poor in 0/0 examinations. MRA/CTA showed 366/357 patent 
lobar/segm ental arteries and 627/834 patent subsegm entai arteries. СТА was 
superior to MRA in visualization of throm botic wall thickening: (339 vs. 164) and of 
intralum inal webs (257 vs. 162). In jo in t assessm ent of d irect and indirect signs, 
M RA and СТА were equally effective (353 vs. 355).
Conclusions: MRA and СТА are equally effective in the detection of lobar and 
segm ental occlusions o f the pulm onary arteries in CTEPH. СТА is superior for the 
depiction o f patent subsegm entai arteries, of intralum inal webs and for the direct 
dem onstration of throm botic wall thickening.

B-0142 11:15

Advantages of volum e-rendering in 3D reconstructions of MR angiogra
phy images: Com parison with MIP reconstructions
A. Laghi. С. Catalano, V. Panebianco, I. Baeli, A. Napoli, R. Ferrari,
R. Passariello; R om e/IT

Purpose: To assess the potential advantages of real-time interactive volum e-ren
dering a lgorithm  in the evaluation of MR angiography im ages and to  compare 
interactive volum e-rendering w ith Maximum Intensity Projection (MIP).
Materials and methods: Thirty-six patients underwent MRA study o n 1 .5 T  su
perconductive m agnet (M agnetom  Vision Plus, Siemens, Erlangen, DE) with 
23 mT/m gradients and 600 m s rise tim e equipped w ith phased-array multicoil. 
Different anatom ical d istricts (carotid arteries; epiaortic vessels; abdominal aorta) 
were evaluated, using contrast-enhanced 3D FLASH sequence acquired during 
autom atic injection o f 0.2 m mol/kg of Gd-DTPA. Im ages were blindly reviewed 
a fter rendering w ith MIP and volume-rendering algorithm s. Vessels visualization 
and identification of vascular anom alies were analyzed.
Results: Volume-rendered MRA im ages provided real-time interactive evaluation 
w ith 3D data set as opposed to MIP tecnhique requiring 2 to  3 m inutes to  produce 
images. Real-time interactive volum e-rendering provided better 3D effects com 
pared w ith standard MIP, w ith more precise evaluation of tortuous vessels. No 
statistically significant differences were observed in identification o f vascular pa
thology (dilatation and/or stenosis) as well as in the evaluation of degree of steno
sis. Endoscopic view provided no advantages in term s o f diagnostic accuracy. 
Conclusion: Real tim e perspective volume rendering is an efficient technique for 
generation o f 3D reconstructions from  MR data sets. It provides an easier and 
faster reconstruction o f the vessels with a better com prehension of the vascular 
anatomy especia lly in tortuous vessels. A  further possibility is represented by the 
abitlity to produce endolum inal views of the vessels (virtual angioscopy).

B-0143 11:25

Intraindividual com parison of three contrast agents for m ultiphasic MR 
angiography: A blinded reader analysis o f Gd-DTPA, Gd-BOPTA, Gd-BT- 
D 03A
M.V. Knopp12. H. von Tengg-Kobligk1, F. F loem er1, F.L. G iesel1,
S.O. Schoenberg1, M. Bock1; ’Heidelberg/DE, 2Bethesda, M D/US  

Purpose: To com pare three contrast agents for tim e resolved MRA. 
Methods/materials: An intraindividual, double blinded randomized, crossover 
com parison was perform ed in five healthy volunteers. The agents were used at a 
dose of 0.15 m mol/kg bw a t 3 ml/s; Gd-DTPA 0.5 mol (DT) (Magnevist/Schering), 
Gd-BOPTA 0.5 mol (BO) (M ultihance/Bracco) and G d-D 03A-butrio l 1.0 mol (BU) 
(Gadovist/Schering) with a m inim um  of 48 hrs between exams. A 1 .5 T  clinical 
MR using a fast 3D GE sequence (TR 3.2, ТЕ 1.1, a 40°, acq. tim e 6.4 s) enabled
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5 sequential abdominal im age sets within breathhold. Blinded reader analysis us
ing quantitative (ROI's) and qualitative data (continuous scale +5 (excellent) to  -5 
(unacceptable)) was performed.
Results: Quantitative assessm ent revealed significant (p < 0.03) differences be
tween the three agents. A rteria l peak enhancem ent (aorta) was fo r DT 356. BO 
551, BU 328: BO was significant (p «  0.05) h igher than the o ther two. Venous 
peak enhancem ent (cava) was for DT 233, BO 295, BU 160; BU was significant 
(p < 0.05) lower than BO. The qualitative assessm ent found for overall im age qual
ity scores o f DT 3.6, BO 4.8, BU 3.5; BO was therefore found to  be significant 
(p < 0.01 ) preferential than the o ther two. Visualisation scores o f the portovenous 
system were DT 2.6, BO 3.9, BU 2.9 confirm ing the h igher venous signal of BO. 
Conclusions: This intraindividual comparison confirmed enhancement differences 
indicating that optim ized MRA procedures need to consider the characteristics of 
the specific agent. Gd-BOPTA presents h igher a rteria l and venous signal, while 
the h igher concentrated G d-D 03A -bu lrio l presented lower venous enhancem ent 
com pared also to Gd-DTPA.

B-0144 11:35

High resolution contrast-enhanced MR-angiography o f the hand arteries
U. Krause, P. Meier, T. Pabst. W. Kenn, D. Hahn; Würzburg/DE  

Purpose: The purpose o f this study is to  develop and to assess a high resolution 
3d-contrast-enhanced MRA-technique concerning delineation o f hand arteries. 
Methods and m aterials: MRA exam inations were perform ed on a 1.5 T  system 
(Siemens Vision) equipped with a flexible surface coil. A  m odified 3d FLASH-se- 
quence (TR 15 ms, TE 4.9 ms, FA 30°) with a non selective rf-pulse was applicated. 
By using a fie ld of v iew  o f 100 mm x  200 mm and a 256 x 512 matrix a pixel size 
o f 0.4 mm could be realized. To achieve an aquisition time o f < 40 s slice interpo
lation, asym m etric echoes and a gradient booster were used. Contrast agent (Gd- 
DTPA, 0.4 m m ol/kg, flow-rate 2 m l/s) was app licated  by an in jec to r system  
(M EDRAD).To obtain optimal arterial enhancem ent w ithout venous overlay transit 
time calculation by using a test bolus (Gd-DTPA, 5 ml, flow-rate 2 m l/s) was per
formed. Maximum intensity projection was employed for postprocessing. 15 healthy 
volunteers and 9 patients were examinated. An additional intra-arteria l-DSA was 
perform ed in one patient.
Results: Delineation of palm ar arches, common palm ar digital arteries and digital 
arteries was possible in all healthy volunteers. In one patient i.a.-DSA and MRA 
showed an excellent correlation. Pathologic findings which were seen in the other 
8 patients had a good correlation to the symptoms o f the patients.
Conclusions: High resolution contrast-enhanced MRA o f the hand-arteries is a 
noninvasive and fast procedure with prom ising prelim inary results.

B-0145 11:40

Value of gadolinium -enhanced elliptically reordered 3D pulse sequence  
MR angiography in the preoperative assessm ent of hand circulation  
before radial artery harvest for coronary artery bypass grafting
J.T. W interer’ , U. Rosendahl*, О. Schäfer’ , Κ. Scheff 1er’, J. Laubenberger’ ,
J. Ennker'. M. Langer1; 'Freiburg/DE, 2Lahr/DE

Purpose: The radial artery has been shown to  provide excellent long-term  results 
in coronary bypass grafting during the  recent years. The value o f high-resolution 
bilateral contrast-enhanced MRA o f both hands was compared w ith Doppler stud
ies in the preoperative assessm ent for radial artery harvesting.
M ethods and materials: Prior to coronary bypass grafting hand circulation in 20 
patients (40 hand studies) was examined with both, Doppler study and bilateral 
Gd-BOPTA-enhanced-MRA using an elliptical reordered ultrafast GRE-sequence 
with a 1 .5 T  scanner. Doppler and MRA studies were evaluated independently by 
two investigators regarding the presence and extent o f co lla tera ls between radial 
and ulnar artery vasculature. Com pleteness o f the superficial palm ar arch (SPA) 
was analyzed using targeted-M IP and MPR.
Results: 2/20 patients d isplayed non-sufficient u lnar collateral flow. MRA showed 
occlusion/hypoplasia of the ulnar artery and SPA in these cases. In the patients 
w ith sufficient ulnar collateral flow  MRA displayed great variations in the  formation 
o f the palm ar arch and arteria l supply o f the digits. The deep palm ar arch was 
com plete in 35/40 hand studies, the SPA was com plete in only 3/40 studies. How
ever, MRA showed frequent d istal anastom oses between palm ar m etacarpal and 
palm ar dig ita l branches.
Conclusion: The presence and extent of co lla tera ls between the radial and ulnar 
artery supply can be correlated w ith anastom oses that exist classically between 
the palm ar arches but more frequently are found between the distal palm ar and 
metacarpal branches. In the preoperative assessm ent b ilateral MRA provides ex
cellent information about the hand vasculature com pleting the data obtained from 
established Doppler studies.

B-0146 11:50

Unexpected sim ilarities in the MR-angiographic appearances o f the 
normal and dysfunctioning pancreatic allograft
R. W olf. T. Kok, W.J. Sluiter, R.L. Kamman, J.J. Homan van der Heide,
R.J. Ploeg, W.J. Boeve; Groningen/NL

Purpose: To evaluate the MR-angiographic appearance of the dysfunctioning and 
norm al pancreatic allograft.
Materials and methods: 12 contrast-enhanced MRA examinations were performed 
in 9 patients with allograft dysfunction (group I) and 12 examinations in 12 patients 
without dysfunction (group II). An 18 s, breathhold 3D-Flash fat-suppressing pulse- 
sequence (TR/TE: 4.0 /1.4, a  =  30“ , Vision, Siemens, Erlangen) with slice-interpo- 
lation technique was repeated 4 tim es w ith 12 s breathing intervals. A llograft arte
rial Y-graft. splenic artery (sa) and SMA were evaluated for patency: (0) indeter
minable, (1) no stenosis, (2) 1 -  19% , (3) 20 -  49 %, (4) 50 -  79 %, (5) 80 -  99 % 
stenosis. (6) occlusion.
Perfusion was evaluated by determ ining com plete or incom plete enhancement 
and calculating mean percentage of parenchymal enhancem ent’ (MPPE) in head 
and tail.
Venous outflow  was scored indeterm inable, patent o r occluded.
Results: Arteria l anatom y could be assessed in a ll examinations. The following 
abnorm alities (i.e. stenosis o r occlusion) were scored:
G roup I: Y-graft: 1 x (5), 1 x (6); sa: 1 x  (4), 2 x (5), 5 x (6); SMA: 1 x  (5), 4 x (6) 
Group II: Y-graft: 2 x (2), 1 x (3); sa: 2  x (3), 3 x (6); SMA: 2 x (2), 1 x (3). 1 x  (4), 
1 x (6).
Three exam inations dem onstrated com plete arteria l occlusion with no or delayed 
enhancement. 21 examinations dem onstrated com plete pancreatic enhancement 
with m aximum MPPE on scan 2 in 17/21 cases (head) and in 20/21 cases (tail). 
In 21/24 cases, venous anatomy was patent, 3/24 indeterminable. Statistical analy
sis showed no differences between group I and group II for arterial anatomy. (Yates- 
Cochran: sa p = 0.5, SMA p 0.99).
Conclusion: Irreversible dysfunction of the pancreatic allograft cannot be attrib
uted to  occlusion or (severe) stenosis of one of the two supplying arteries. Paren
chymal perfusion is not influenced by occlusion or stenosis of one of the two arter
ies.

14:00-15:30  Room В

Musculoskeletal

SS 310
Imaging of the knee-joint and cartilage
Chairpersons:
F. Kainberger (Vienna/AT)
C. M asciocchi (L'Aquila/IT)

B-0147 14:00

The radiographic axial view of the patellofem oral joint: Examination in the 
supine or standing position?
N. Egund; Århus/DK

Purpose: To com pare the axial radiographic view of the patellofemoral (PF) joint 
obtained in the supine and standing position w ith regard to  the position of the 
patella relative to the femoral condyles and (PF) osteoarthrosis (OA).
Patients and methods: Forty consecutive patients admitted for radiographic evalu
ation of (OA) of the knee and 15 patients with PF OA confirm ed at previous stand
ing axial radiographs. Males/females 21/34 aged 58 years (39 -  72 years). Both 
supine and standing/weightbearing axial radiographs of both PF joints (one knee 
in 3 patients).
Results: In 68 knees with norm al PF jo in t spaces at both the  supine and standing 
examination there were a significant medial d isplacem ent of the patella in the 
standing position com pared to that obtained in the supine position. In 27 PF joints 
w ith reduction o f the  lateral PF joint space (OA) and lateral d isplacem ent of the 
patella, there were no difference between supine and standing. In 12 knees with 
moderate to advanced OA of the medial PF joint space and medial displacement 
o f the patella in the standing position, only two was could be registered in the 
supine position.
Conclusion: Radiographic evaluation o f the knee joint should include a standing 
radiographic view of the  PF joint. Supported by the literature, the relevance of 
supine imaging o f the PF joint for performance in the standing position may be of 
speculative nature only.
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В-0148 14:10

Knee ACL reconstruction using the quadriceps tendon: MRI evaluation
V.M. Maffey. A. Chichiarelli, F. Franceschi, A.M. Mulap, B. Beomonte Zobel; 
Rome/IT

Purpose: To evaluate knee ACL reconstruction with quadriceps tendon, using 
MRI.
Methods and materials: Between March 1999 and July 2000, 23 patients were 
submitted to  MRI evaluation of the knee after ACL surgical reconstruction with 
quadriceps tendon and notch plasty. In 9 cases partia l m eniscectomy was associ
ated. MRI was perform ed 2.5 and 8 m onths after surgery, em ploying 1.0 T equip
ment, using FSE T 1 .T 2  and GRE T2 weighted sequences, a lso with Fat-Satura- 
tion technique, on sagittal, coronal and axial scan planes (slice thickness 3 - 5  mm). 
Coronal scan planes along the tendon graft were also used.
Results: The homogeneous signal hypo-intensity o f tendon graft was always de 
picted, distinguishing in 17 cases its two different components. In 3 patients the 
residual meniscus was irregular. The residual quadriceps tendon and its repair 
evolution, associated to  fluid reaction, were well defined. The condition of patellar 
tendon and Hoffa's fa t pad were dem onstrated; in 6  patients a synovial reaction 
was present. The tunnel and the bioreabsorbable screws were depicted. 
Conclusion: Also using this surgical technique, MRI a llows obtaining information 
about the tendon graft, the impingement sites, and the tunnel and screws position. 
Moreover, it is always possible to  evaluate the residual quadriceps tendon.

B-0149 14:20

Dynamic evaluation of PCL tears and related instability with MRI
M. Mastantuono. P. Mariani, E. Bassetti, L. Di Giorgio, F. Trenta, A. Napoli,
R. Passariello; R om e/IT

Purpose: Even if Magnetic Resonance Imaging (MRI) w ith its high contrast and 
spatial resolution has proven to  be an effective technique in the study of ligam en
tous tears there are lim itations in the evaluation of instability patterns. In our p re
lim inary experience we investigate the diagnostic potential of dynam ic MRI in the 
evaluation of the instability related to PCL tears and the improvement of the insta
bility after surgical reconstruction of the PCL.
Materials and methods: 15 patients w ith PCL tears and 4 patients after PCL 
reconstruction were studied with a low fie ld perm anent m agnet (E-Scan Esaote 
Biomedica) during passive and active motion. The im ages obtained were related 
with the MRI examination perform ed in 21 healthy volunteers examined with the 
same technique.
Results: A good correlation beetween clinical data and dynamic MRI findings was 
obtained in all the patients. A significant difference exists between healthy volun
teers and the patients with a PCL tear.The measurements perfomed after the MRI 
examination permit the evaluation of PCL incom petence and help to assess the 
influence of the other associated ligam entous tears
Discussion and conclusions: Our dynamic protocol, that is easy to perform  and 
to repeat, allows a simple demonstration and docum entation o f instability related 
to PCL lesions.

B-0150 14:30

MRI of articular cartilage of the knee: Com parison between optim ized  
sequences using a "dedicated” MRI unit (3D-contrast-enhanced gradient
echo sequence) and a 1.5 T whole body system  (3D-FSPGR sequence) vs. 
arthroscopy
G. Cerone. A. Barile, M. Caulo, A.V. Giordano, V. Calvisi, С. Masciocchi; 
L'Aquila/IT

Purpose: To assess the sensibility and specificity o f 3D contrast-enhanced gradi- 
ent-echo sequence and 3D FSPGR sequence in the evaluation o f cartilage dis
ease of the knee, having arthroscopy as gold standard.
M ethods and materials: Forty-two patients were examined using both dedicated 
MRI unit and 1.5 T whole body system. All patients were affected by different knee 
pathologies, previously detected by CT or MRI, and so candidate to arthroscopic 
procedure. The sequences employed were 3D “contrast-enhanced" gradient-echo 
for the dedicated system  (E-Scan, ESAOTE, Italy) and 3D FSPGR for the whole 
body system (GE, Signa, Horizon). W e classified chondral pathology follow ing a 
grading system: grade 0, normal cartilage; grade 1 , edema; grade 2, softening or 
swelling; grade 3, mild surface fibrillation; grade 4, severe surface fibrillation; grade 
5, subchondral bone exposure. For low grade chondral lesions Arthro-M RI was 
performed.
Results: In all cases we found a significant correlation between dedicated and 
whole body units. Arthro-M R showed higher sensibility for grade 2 (1 case) and 3 
(3 cases) lesions. All cases classified as grade 4 and 5 lesions (13 cases) were

confirm ed a t the  arthroscopy: in 7/13 cases MRI exam inations showed a signal 
alteration o f subchondral bone. In 5 patients w ith low grade chondropathy both 
MRI and Arthro-MRI examinations resulted less sensitive compared to arthroscopy. 
Conclusion: The new optim ized 3D contrast enhanced gradient-echo sequence 
perform ed on dedicated MRI unit showed a diagnostic accuracy equivalent to  3D 
FSPGR performed on 1.5 T unit. However they both underestimate low grade chon
dral lesions respect to  arthroscopy.

B-0151 14:40

Anterior synovial im pingem ent o f the knee: Diagnostic value of static and 
dynamic MRI vs. arthroscopy
M. Caulo. F. lannessi, A.V. Giordano, V. Calvisi, A. Barile, C. Masciocchi; 
L’Aquila /IT

Purpose: This work aims to retrospectively evaluate 30 patients affected by ante
rio r knee pain  com paring  ded ica ted  and whole body MR un its  im ag ing  to 
arthroscopy.
Materials and methods: 30 patients entered this study. MR exam ination was 
perform ed using 0.2 T dedicated and 1.5 T whole body MR units. Dedicated MR 
unit allowed kinematics evaluation at three different degrees of flexion. In 20 cases 
i.v. in jection  o f contrast m edia  was perfo rm ed. A ll the  pa tien ts  underw ent 
arthroscopy.
Results: In all cases MRI revealed a region of altered signal intensity in the supe
rior aspect of the Hoffa's body. Arthroscopy revealed the presence o f synovial 
thickening in 15 cases and enlargem ent of the patello-femoral synovial recess in 
10 cases. In 8 cases of synovial thickening infused MRI showed contrast enhance
m ent m eaning acute stage of inflammation and in 2 cases no contrast enhance
m ent was found due to the presence of fibrous tissue. In 5 cases o f h istologically 
proved villonodular synovitis SE T2W  sequences showed a region o f high signal 
intensity with spots o f low signal intensity inside. In a ll the patients showing syn
ovial thickening kinem atics MR revealed impingem ent o f the Hoffa's body apex 
with the fem oro-patellar joint.
Conclusion: We experienced three m ajor pathological condition affecting the su
perior aspect of the Hoffa's body: enlargem ent of the patello-fem oral synovial re
cess, synovial thickening and villonodular synovitis. Despite MR findings revealed 
not com plete specificity we consider useful to com pare im aging to arthroscopyc in 
o rder to  establish criteria for diagnosis.

B-0152 14:50

Articular cartilage lesions: In vitro evaluation o f T1-weighted MR imaging 
after Gd-DTPA2 diffusion
K. W oertler1. J. M oeller2, H. Buerger2, E.J. Rum m eny’ ; 'M unich/DE,
2Münster/DE

Purpose: To evaluate contrast-enhanced T 1 -weighted MR imaging after Gd-DTPA2 
diffusion in the diagnosis o f articular cartilage lesions with histopathological corre
lation.
M ethods and m aterials: MR im aging was perform ed in 8 human patella speci
mens im m ediately (to) and 4 hours (L) after placem ent into a vessel filled with Gd- 
DTPA2 solution (2.5 m mol/l), using T1-w  SE and TSTIR-sequences with nulled 
cartilage signal (Tl 300 ms). In a tota l of 128 articular cartilage areas MR imaging 
findings were correlated w ith m acroscopic and histopathologic sections.
Results: Histopathology demonstrated 67 areas o f normal articular cartilage (grade 
0), 34 grades 1 and 2 lesions, and 32 grades 3 and 4 lesions. All grades 3 and 4 
lesions (1 00 % ) could be identified on t0T1wSE, t4T1wSE, toTSTIR, as well as 
t4TSTIR images. G rades 1 and 2 lesions were identified as areas of decreased 
contrast enhancem ent on t.,T1 wSE as well as t4TSTIR images in 94 %. t0T1-w SE 
and toTSTIR images demonstrated abnormal signal intensity in only 9 % and 12 %, 
respectively. Areas o f decreased contrast enhancem ent were best visualized on 
t4T  1 wSE and subtraction (t4 -  to) images.
Conclusion: In this experimental se ttingT I -weighted MR imaging after Gd-DTPA·' 
diffusion provided excellent demonstration of a rticular cartilage surface lesions as 
well as early stages o f cartilage degradation.

B-0153 15:00

MR imaging of the knee after arthroscopic treatm ent w ith osteocartilagi
nous autografts in cases of osteochondritis dissecans
C. W isianowsky. S. Pokar, O. Kolokythas, A. Schütz, E.M. Merkle, H.-J. Brambs; 
Ulm/DE

Purpose: To evaluate the efficacy o f MR im aging of the knee after arthroscopic 
treatm ent with osteochondral autografts in cases o f osteochondritis dissecans 
com pared with surgical scoring o f clin ical exploration.
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M aterial and methods: 24 Patients were examined w ith 1.5 T MRI two years 
after surgical treatment. T2- and T 1 -weighted SE and T2-weighted GRE sequences 
with fat suppression were acquired. Application of contrast m edia was obsolete. 
The evaluation of MRI was made by two independent observers about edema of 
bone marrow, consolidation and vitality o f the bone graft, status and vitality of the 
cartilaginous graft com pared with a clinical scoring performed by surgeon after 
M R eamination.
Results: In all cases there was a good correlation between the findings of the two 
independent observers concerning the above m entioned criterias. A difference 
between radiological and clin ical findings was not found.
Conclusion: MRI is an excellent non-invasive m ethod in long-term  monitoring of 
arthroscopic osteocartilaginous autograft of the knee.

B-0154 15:10

Longitudinal follow-up o f early osteoarthritis of the knee with MRI
C.R. Krestan. M.J. Breitenseher, M.T. Schmook, F. Lomoschitz, S. Trattnig; 
Vienna/AT

Purpose: To evaluate the progression of early osteoarthritis o f the knee jo in t by 
MRI.
Material and methods: Thirtytw o knees o f 32 patients (mean age 43.6 ± 13.6 
years) were selected from  978 MRI exams between 1/96 and 6/98. The inclusion 
criteria  were grade 1 (intrachondral abnorm ality) o r grade 2 (< 50 % loss of carti
lage thickness) osteoarthritis in at least one com partm ent o f the knee joint. Fol
low-up MRI scans were done 2 2 - 5 1  m onths later w ith the same protocol: sagittal 
T2-TSE; sagittal 3D-ERI with fa t saturation on a 1.0 T MRI unit. Readers were 
blinded to date o f scan and patient name. C artilage lesions were assessed using 
a 4-grade classification. A total score was calculated from the  sum o f grades of 
each compartement.
Results: Total scores reached from  1 -  11 a t baseline to  1 -  14 at tim e of follow- 
up exam. The mean difference of the total score between baseline and the second 
MRI scan was 0.96; p < 0.05 for all patients and 2.6; p < 0 .05 for patients with 
progressive disease. Seventeen patients were stable, 15 showed progressive os
teoarthritis.
Conclusion: Fortyseven %  o f patients with early osteoarthritis  of the knee joint 
had a significant progressive cartilage destruction during a mean follow-up time of
31.4 months.

B-0155
withdrawn by  author

B-0156 15:15

Nodular fasciitis: A com parative study of MRI findings and whole  
specim en histopathology
X. Wang. A.M.A. De Schepper, H. De Raeve, L.H.L. De Beuckeleer, J. Gielen,
J. Somville; Antwerp/BE

Purpose: To com pare histology of nodular fasciitis with MRI findings in o rder to 
define an MRI prototype o f this lesion.
Materials and methods: Four patients who presented w ith som e sim ila r MRI 
findings were histologically diagnosed as nodular fasciitis. Findings o f whole speci
men sections in two patients were com pared w ith the appearances on MRI. 
Results: Two lesions presented with a peripheral com ponent with higher SI than 
that of m uscle on T1-W I and isointense to fa t on T2-WI. The central parts were 
isointense to m uscle and to water on T1 - and T2-W I, respectively. The other two 
lesions showed relatively hom ogeneous SI, isointense to m uscle on T1-W I. and 
overall high SI with central low SI areas on T2-WI. A fter contrast injection, there 
was marked enhancem ent a t the periphery and no obvious enhancem ent in cen
tral areas in three cases. W hole specimen sections showed h igher vascularity, 
more collagen and hyalin fibrosis, less cellularity and less flu id-filled spaces a t the 
periphery than in the center in one lesion o f half-year duration. In the second of 
two-month duration there was one com ponent with rich m yxoid stroma, and a 
second w ith abundant flu id-filled spaces.
Conclusion: Findings on MRI can be well explained by histopathological study, 
but tim e-related processes correlating with definite SI changes ham per the defin i
tion o f a prototype presention of nodular fasciitis on MRI.

14:00-15:30 Room С
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B-0157 14:00

Ultrasonographic monitoring of the effect of UDCA on the gallbladder 
m otility in nonlithiasic patients w ith chronic hepatitis
D.L. Dum itrascu. M. Acalovschi, C. Pojoga, D.I. Dumitrascu; Cluj/RO  

Background and aim: The ursodeoxycholic acid (UDCA) has been recently in
troduced in the managem ent o f chronic hepatitis (CH). There are contradictory 
data on its effect on gallb ladder m otility (GBM) in th is group o f patients. We looked 
for the effect of UDCA on the ultrasonographic parameters of GBM in patients with 
CH.
Methods: 16 patients were studied.They received either 200 m gU D C A t.i.d .(n  9) 
or a conventional therapy including vitam ins (n =  7, the control group). A high reso
lution 3.5 M Hz sectorial transducer was used. The volum e o f the gallbladder was 
measured in fasting condition and at 0 ,1 5 , 3 0 ,4 5 ,6 0 . 7 5 ,90  m in post cibum. The 
test meal was mixed and included 465 kcal, 14 g fat. GBM was measured from the 
follow ing parameters: fasting volum e (FV). residual volume (RV), e jection fraction 
(EF), AUC and T/2 o f the gallbladder em ptying curve. The protocol was repeated 
identically a fter 3 weeks o f therapy.
Results: FVw as increased by UDCA from 28.7 ±  14.9 to 41.8 ±  18.3 ml (p = 0.027). 
In the control group FV remained constant. RV, EF and AUC were not changed by 
UDCA and in the control group. T/2 was significantly lower in the group with UDCA 
compared to the control at the end of the trial ( 15.9 ± 7.5 vs. 33.4 ±  9.9 min (p = 0.03). 
Conclusion: This is the first report on the diverging effects of UDCA on GBM in 
CH: the drug increases the fasting volumes but reduces the T/2 of the gallbladder 
em ptying curve.

B-0158 14:10

Gallbladder varices in extrahepatic portal venous obstruction: Demonstra
tion by intravenous CT portography
M.S. G ulati. S.B. Paul, N.K. Arora, M. Berry; New Delhi/IN

Purpose: W e perform ed a prospective study to determ ine frequency of presence 
of gallbladder varices (GBV) by intravenous CT portography (CTP) in patients with 
extrahepatic porta l venous obstruction (EHPVO).
M ethods and m aterials: 90 patients (age range: 2 - 5 5  years) with EHPVO (ini
tially diagnosed on abdominal sonography) underwent CTP using a subsecond 
helical CT scanner. Axial overlapping sections of 2  mm were obtained with colli
mation 3 mm and table speed 4.5 mm/s (pitch 1.5). Presence and patterns of GBV 
were studied.
Results: CTP dem onstrated GBV in 54 (60 %) o f 90 patients. GBV were said to 
be present when one or more of follow ing findings were seen: diffuse wall en
hancem ent (26/90), p inpoint areas of enhancem ent in GB wall (33/90), obvious 
large collaterals in GB wall (8/90) and pericholecystic collaterals (49/90). Pres
ence o f GBV did not correlate with the site and extent of EHPVO. Contiguous 
inlrahepatic collaterals extending from GB bed to  intrahepatic portal vein branches 
were seen in 41 o f 54 (76 % ) o f patients with GBV, suggesting the role of GBV 
serving as bridging porto-porta l collaterals. Hepatic perfusion defects were seen 
in 5/54 patients with GBV and were not seen in remaining 36/90 patients of EHPVO. 
GB calculi were seen in only 4/54 cases with GBV (as determined on sonography) 
suggesting no increase in risk fo r cholelithiasis.
Conclusions: GBV com m only develop as bridging collaterals in patients with 
EHPVO. CTP is very useful in detecting these varices and planning biliary sur
gery, given the frequency of iatrogenic surgical bleeding in these patients.

B-0159 14:20

Lymphatic spreading pathways of gallbladder carcinoma: Spiral CT 
demonstration
B. Song. Z.H. Yan, X.P. Zhou, P.O. Min, X. Chen, Z.Y. Liu, J. Xu; Chengdu/CN  

Purpose: To investigate the lym phatic spreading patterns of gallbladder carci
noma by spiral C T  scanning.

132 A Q  С D E F



Materials and methods: 35 histopathologically proven cases of gallb ladder car
cinoma were retrospectively included into the  study. Contrast-enhanced spiral CT 
scanning o f the upper abdomen was perform ed for all cases. CT images were 
jointly evaluated by three radiologists. A  minimal anteroposterior diameter of 10 mm 
was used as the CT criteria for positive lymphadenopathy and the presence of 
malignancy within the enlarged lym ph nodes was confirm ed during surgical pro
cedures. The location and CT visualization rates of lym phadenopathy were re
corded for analysis.
Results: Three major groups of enlarged malignant lymph nodes from  gallbladder 
carcinoma could be recognized on CT images: (1 ). Choiecystoretropancreatic group; 
(2). Cholecystoceliac group; (3). Cholecystom esenteric group. The spiral CT visu
alization rates of above nodal groups were 8 8 .5 %  (31/35), 71.4 %  (25/35) and
57.1 % (20/35) respectively.
Conclusion: Three distinctive lym phatic spreading pathways can be observed in 
patients with gallbladder carcinoma, am ong which the choiecystoretropancreatic 
nodal group is the prim ary route.

B-0160 14:30

Frank intrabiliary rupture of hepatic hydatid cyst: Evaluation with MRI and 
MR cholangiography
I. Tsitouridis, N. Krokos, G. Kouklakis, D. Melidis. M. Emmanouilidou,
F. Goutsaridou; Thessaloniki/GR

Purpose: To determine the accuracy of MRI and MR Cholangiography in the evalu
ation of obstructive intrabiliary rupture o f hepatic hydatid cyst.
Materials and methods: Over a period o f five years we studied with MRI and MR 
Cholangiography, 10 cases with proven intrabiliary rupture of hepatic hydatid cyst. 
Axial T2WI, axial pre-contrast T1W I were obtained using 1 T (Siemens Expert 
plus Scanner). MR Cholangiography was perform ed using a HASTE sequence 
with different slice thickness and different positional angles.
Results: In our study the incidence of intrabiliary rupture causing b iliary obstruc
tion was only 1.1 %. We depicted hydatid m aterial in the biliary tract and dilatation 
in all cases. There was also a dilated biliary radicle in close proxim ity with the 
ruptured hydatid cyst. All the hepatic hydatid cysts were com plicated unilocular or 
multicular cysts.
Conclusion: A combined study o f MRI and MR Cholangiography is m andatory for 
proper preoperative evaluation o f the intrabiliary rupture of hepatic hydatid cyst.

B-0161 14:40

Multislice CT cholangiography w ithout biliary contrast agent:Technique  
and clinical applications
F. Zandrino ’ . L. Benzi1, L. Ferretti', M. Calabrese2, F. M usante'; 'Alessandria/IT, 
•Genoa/П

Purpose: To describe our technique for CT cholangiography w ith multislice CT 
and to present our prelim inary experience.
M ethods and m ateria ls: T h irty -n ine  consecu tive  patien ts w ith suspected 
pancreatico-biliary disease were studied. A m ultislice C T  unit was used (High 
Speed, General Electrics, Milwakee, W l) with the follow ing technical parameters:
2.5 mm collimation; 7.5 mm/s table speed; 0.8 s rotation time; 200 mAs; 120 kVp; 
18 -  24 s scantime; scan volume ranging from  the hepatic dome to below the pan
creatic head; 60 s delay after injection of 140 ml of iodinated contrast agent (lomeron 
350, Bracco, Milan, Italy) a t 4 ml/s; no biliary contrast agent; oral iodined contrast 
agent to opacify stomach and small bowel loops; axial, m ultiplanar reformatted, 
and minimum intensity projection images were evaluated. Biliary ducts appeared 
as low density structures within the enhanced liver parenchyma.
Results: In 25 patients endoscopic retrograde cholangiography, percutaneous 
transhepatic cholangiography, o r surgery were performed w ithin 5 days after CT- 
cholangiography. CT cholangiography demonstrated 32/39 patients w ith biliary tree 
dilatation; 23/32 w ith malignant stenosis/obstruction, 9/32 with benign stenosis/ 
obstruction; 3 patients with non obstructing lesions: 4 patient with normal findings. 
In the 32 patients with stenosis/obstruction further d iagnostic o r surgical proce
dures confirmed CT diagnosis.
Conclusion: Multislice CT cholangiography seem to be a prom ising diagnostic 
tool; it could be considered as a possible alternative to  m agnetic resonance cho
langiography.

B-0162 14:45
Post-cholecystectom y syndrom e, evaluation with helical-CT cholangiogra
phy and “Volume Rendering" reconstructions
A. Scardapane. A.A. Stabile lanora, M. Midiri, M. Memeo, A. Rotondo,
G. Angelelli; Bari/IT

Purpose: Aim o f our work is to point out the helpful contribution of helical CT 
cholangiography with “Volume Rendering" reconstructions in patients w ith post 
cholecystectom y syndrome.
Methods and m aterials: 4 m en and 9 wom en w ith post-cholecistectom y syn
drome were studied. In 5 patients cholecystectom y was performed by laparotomie 
access and in 8 cases by videolaparoscopy. Cholangio-MRI could not be per
form ed in any of the patient for the follow ing reasons: claustrofobia in 2  patients, 
the presence o f cardiac pace-makers, ferrom agnetic vascular and surgical c lips in 
11 cases. Helical-CT scans were perform ed after oral adm inistration of 6  g of 
iopanoic acid with the fo llow ing parameters: th ickness 5 mm, image index 2 mm, 
pitch factor 1.5, standard algorithm, with a  m inimum o f 130 kV and 125 mA. All the 
images were trasferred to a workstation (Voxel Q, Picker) and reconstrucetd using 
the “Volume Rendering" software.
Results: The com m on bile duct was evident in all patients. Right and left hepatic 
ducts were visualized in 11 o f 13 patients (84% ), second order intrahepatic 
branches in 9 of 13 (70 %) patients, third order intrahepatic branches in 4  of 13 
(38 %) cases. Volume rendered reconstructions allowed the evaluation of the course 
of the m ain b iliary duct, the m orphology of cystic duct stump, the positioning of 
surgical clips and the presence o f stones in the b iliary tree in all patients. 
Conclusion: Cholangio-CT has been found satisfactory for the study o f the  biliary 
tract in cholecystecom ized patients who cannot be sujected to cholangio-M RI, or 
as a prelim inary to ERCP.

B-0163 14:50

MRCP before interventional ERCP: A prospective study in 
pancreatobiliary disease
K.J. Hellerhoff. H. Helmberger.T. Roesch, M. Settles, T.M. Link, M. Classen,
E.J. Rummeny; M unich/DE

Purpose: To determ ine the accuracy of MRCP preceeding therapeutic interven
tions with ERCP.
Methods: 45 patients (20 female, 25 male, 58.6 a) with obstructive jaundice or 
chronic pancreatitis scheduled for endoscopic/percutaneous therapy were included. 
The follow ing information was required before ERCP: extent of hilar strictures and 
therapeutic options, num ber and size o f bile duct stones, need of therapeutic pro
cedures in sym ptom atic patients with bilioenteric anastom oses (BEA) o r chronic 
pancreatitis (strictures or concrem ents?). MRCP was perform ed at 1.5 T (Philips 
ACS NT) using single shot, 2D multi slice- and 3D-TSE. ERCP was performed 
w ithin one day of MRCP.
Results: The follow ing diagnoses were found: H ilar strictures (HS) n = 8, bile duct 
lith iasis (BL) n =  3, obstruction in b ilioenteric anastom oses (BEA) n 9, chronic 
pancreatitis (CP) n = 25. In 89 %  o f all cases M RCP provided the required infor
mation for therapeutic p lanning. Results in subgroups: 100 %  in BL, 63 %  in HS, 
100 % in BEA, 92 %  in CP.
Conclusion: MRCP is a reliable m ethod for the follow-up of chronic pancreatitis. 
In all patients w ith bilioenteric anastomosis, MRCP was able to specify the ob
struction (stricture /stone) and to  give further information for therapeutic approach. 
H ilar strictures are reliably detected and correctly classified. The num ber and lo 
cation o f dilated segm ents was better evaluated w ith MRCP, whereas in ERCP 
some dilated segm ents were overlooked. However, M RCP cannot yet provide re
liable information concerning feasibility and efficacy of drainage.

B-0164 15:00

Bile duct obstructions caused by solid masses: MRI in differential 
diagnosis and prognosis for endoscopic treatm ent
T. Gorycki. M. Studniarek, P. Jagodzinski, M. Nowakowski, A. Zapasnik; 
Gdansk/PL

Purpose: To com pare MRCP im ages and mean SIR o f benign versus m alignant 
lesions around bile duct strictures and to  correlate them with size of endoprothesis. 
Material and m ethods: Standard non-breathhold MR im ages encom passing the 
hepatico -  pancreatic region and MRCP im ages were acquired from 80 patients 
(40 men, 40 women, mid. age 58). Mean signal intensity ratio and MRCP linear 
m easurem ents were compared between benign and m alignant conditions and in 
two groups including size of endoprothesis (< 10 F <) from 51 cases in which ERCP 
was performed. The significance of observed differences was determined by Kruskal 
W allis test.
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Results: Significantly higher mean SIR were counted in m alignant lesions on T2W  
(r =  0.0003) and SPIRT2W  images (r =  0.0002) and they were also associated 
w ith longer strictures (r =  0.0071 ) and larger d iam eter of b iliary duct proximaly to 
obstruction (r = 0.0024). W hen grouping condition was size of endoprothesis s ig 
nificantly d istinguishing features were: mean SIR on SPIRT2W  im ages and stric
ture length on MRCP images. These relations were also estimated with ROC curves. 
Conclusions: Probability of malignancy was higher with h igher SIR on T2W  im
ages and with longer strictures. Inserting of larger endoprothesis was more prob
able w ith h igher SIR on SPIRT2W  im ages and in shorter strictures.

B-0165 15:10

Accuracy of different T2-w sequences for evaluation of intraductal 
pancreatic stones
P. Steiner. M. Bonacker, L.-U. Kühne, R. Maas, P. Nam, G. Adam; H am burg/DE  

Purpose: To com pare the diagnostic accuracy of three different T2-w  sequences 
for visualisation o f intraductal pancreatic stones.
Material and methods: 20 patients with chronic pancreatitis and intraductal stones 
as shown by ERCP and CT underwent 1.5 T MR imaging. 10 patients with other 
pancreatic d iseases and no intraductal stones served as control. Transversal and 
co rona l H ASTE, paracorona l R ARE and th in -s lice  HASTE (TS -H A S TE ) in 
paracoronal orientation were performed. Prospective evaluation based on qualita
tive (5-point scale) and ROC-analysis perform ed by two observers. Sensitivity, 
specific ity and interobserver variability were calculated.
Results: Qualitative analysis revealed no significant difference between RARE, 
HASTE and TS-HASTE (3.4; 3.5; 3.2). Areas under the curve (Az) of the ROC- 
analysis were 0.74; 0.66 and 0 .60 for the first and 0.87, 0.93 and 0.82 fo r the 
second observer. Differences between Az were not significant. Interobserver vari
ability  was m oderate to good (0.4 -  0.7) depending on MR-sequence. Sensitivity 
for detecting ductal stones was highest for the com bination of transv. and coronal 
HASTE (82 %) followed by RARE (73 %  and 63 % ) and TS-HASTE (43 %  and 
52 %). D ifference between the latter two being significant (p < 0.01 ). HASTE also 
revealed highest specificity (90 %) followed by TS-HASTE (80 %, 90 %) and RARE 
(77 % , 88 %).
Conclusion: All three T2-w  sequences enable reliable detection o f intraductal 
pancreatic stones. Interestingly, HASTE-imaging outperform ed so-called MRCP 
sequences like RARE or TS-HASTE.

B-0166 15:20

Quadruple phase spiral com puted tom ography in the evaluation of 
peripheral type cholangiocarcinom a
M.G. Panteleli. E. Zafiriadou, G. Anastasiou. A. Anastasiou, G. Grollios,
T. Tzorm patzoglou, K. Natsiopoulos, V. Sigounas; Thessaloniki/GR

P u rp o se : To d e fin e  th e  h e m o d yn a m ic  fe a tu re s  o f the  p e r ip h e ra l typ e  
cholangiocarcinoma by using quadruple phase spiral Com puted Tomography (CT) 
of the liver.
M aterial and methods: Helical C T  o f the liver was perform ed in 29 patients with 
peripheral type cholangiocarcinom a, proved by needle (25) o r surgical biopsy (4). 
21 are men and 8 are women; age range 3 6 - 7 2  years, mean age o f 61.055 
years. Scans were obtained before i.v. contrast enhancement, 24 s, 60 s and 2 min 
after the sta rt of acquisition.
Results: In 27 (93 % ) patients there was a thick peripheral zone of enhancem ent 
of the tum or during the arteria l and porta l venous phase when the center of the 
tum or remain hypo attenuated. The border of the tum or w ith the normal hepatic 
parenchyma is irregular and lacy. 15 (55.5 % ) o f these tum ors becom e homoge
neous hypo attenuated on the delayed scans. 12 (44.4 %) demonstrate a “reversed" 
enhancem ent pattern on the delayed images, w ith enhancem ent of the previous 
hypo attenuated center and hypo attenuated, the previously enhancing, peripheral 
zone. In 2 (6.8 %) cases, the tum or enhances hom ogenously during the portal 
phase and the enhancem ent remains during the delayed phase; small distended 
ducts observed w ithin the tumor.
Conclusion: Delayed scans are useful in characterization of liver neoplasms when 
helical CT is obtained.

B-0167 15:25

MR cholangiography: Evaluation o f fat saturatedT2-TS E in the axial plane  
for the diagnosis of choledocholithiasis
Ü.M. Alustiza, C. G ervás. E. Garciarena; San Sebastian/ES  

Purpose: To evaluate the diagnostic accuracy of fa t saturated T2-TSE weighted 
sequence with thin slices in the  axial plane for the diagnosis o f choledocholith i
asis.

M aterials and m ethods: Retrospective analysis of the MR-cholangiography im
ages of 24 patients by two experienced radiologists blinded to each other and to 
the result of retrograde cholangio-pancreatography or intraoperative cholangiog
raphy considered as the "goald standards” . The latter were positive in 12 patients. 
Patients were im aged in 1.5 T Philips MR system with the body coil. Imaging pa
rameters of the sequence evaluated, fat suppressed T2-TSE in the axial plane, 
were as follows: echo tim e 100 ms, TR 1800 ms, turbo factor 23, fov 375, 228 -  
256 m atrix, respiratory com pensation, contiguous slices, slice thickness 3 mm, 
num ber of s lices 35, scan duration 5'40". Fat saturation achieved by means of 
Spectral Presaturation w ith Inversion Recovery pulse (SPIR).
Sensibility, specificity, and concordance between readers were calculated. 
Results: Sensibility 91 %, specific ity 86 %  (2 false positive and 1 false negative), 
concordance between readers was 96 %.
Conclusion: Fat suppressed T2-TSE with th in  slices (3 mm) in the axial plane 
has a high accuracy for the diagnosis of choledocholithiasis and is highly observer 
independent.
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B-0168 14:00

Breast lesions exclusively detected by MR: Correlation of quantitative  
signal param eters with malignancy
K.C. S iegm ann. M. Müller-Schimpfle, S. Dannert, N. Fersis, U. Vogel,
C.D. Claussen; Tübingen/DE

Purpose: To decrease the number of false-positive biopsies in exclusively MR- 
detected breast lesions by a better differentiation o f benign and malignant by quan
titative analysis o f signal parameters in contrast enhanced (CE) dynam ic MRI. 
M aterials and methods: The study included 51 exclusively MR-detectable le
sions in 45 patients. All patients had undergone a dynam ic CE MRI (0.16 mmol 
Gd-DTPA/kg) of the breast a t 1.0 /1.5 T  (n = 36/15). Dynamic T 1 -weighted FLASH 
3D (TR 13/9 ms. TE 6/4 ms, FA 50°) in coronar orientation andT2-weightedTIRM  
(TR 6200/5600 ms, TE 60 ms, FA 150/180°) were used for data acquisition. The 
follow ing signal parameters were calculated for each lesion: (1) Time from con
trast m edium application to signal intensity peak (Tp); (2) M aximum slope o f sig
nal intensity curve (Smax); (3) Early enhancem ent (pre-contrast to first post-con
trast: En1); (4) Wash out (fist to  last post-contrast; En2-L); (5)Relative water con
tent (RWC). M alignant and benign lesions were com pared by t-test.
Results: 37 % (19/51) o f the lesions have been malignant. The mean signal inten
sity peak has been reached faster in m alignant lesions (p =  0.16) and mean loss 
o f enhancem ent (wash out) from  first to  last post-contrast measurement has been 
stronger than in benign lesions (p =  0.1 ). But there is a considerable overlap of 
both parameters. En1, Sm ax and RWC show even less differences in malignant 
and benign changings.
Conclusion: Quantitative signal intensity parameters of exclusively MR-detected 
breast lesions do not correlate s ignificantly with malignancy. However, m alignan
cies show a tendency towards stronger wash-out and faster time to signal inten
sity peak.

B-0169 14:10

Evaluation of heterogeneity of breast tum ors utilizing MR-elastography
J. Lorenzen. R. Sinkus, D. Schrader, C. Leussler, M. Dargatz, P. Roeschmann; 
Hamburg/DE

Purpose: Visualization and characterization o f breast lesions by means of MR- 
Elastography
M aterials and methods: MR-Elastography is a novel imaging technique to as
sess the in-vivo distribution of tissue elasticity. A  transducer attached to the breast 
excites low-frequency sinusoidal mechanical waves, which are measured by a 
m otion-sensitized spin-echo M R-sequence.Those measurements allow to recon
struct locally the elasticity tensor, from  which tissue features such as anisotropy 
and local heterogeneity can be estimated. 10 patients with carcinoma, 5 patients 
with fibroadenom a and 10 volunteers were examined.
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Results: All carcinoma could be visualized by MRE as regions o f increased stiff
ness. However, local areas of increased elasticity were detected also in case of 
fibroadenoma and healthy volunteers. The analysis o f the  anisotropy y ie lds an 
improved specificity. Still, the degree of local heterogeneity of the elasticity tensor 
seems as the most promissing parameter fo r the differential diagnosis. 
Conclusions: MR-Elastography for breast lesion detection is feasible. The sole 
stiffness of the tum or is not sufficient to  properly characterize pathology. The local 
heterogeneity o f the tensor d istribution holds prom isses to increase specificity.

B-0170 14:15

Contrast enhancement in dynamic MR imaging of DCIS
P. Viehwea. D. Lampe; Halle a. d. Saale/DE

Purpose: In contrast to previous assum ptions c.e. MRI is able to visualize DCIS. 
This study was undertaken to  analyze the m orphologic and dynam ic features of 
pure DCIS and DCIS with microinvasion and to correlate these features w ith histo- 
pathology.
Material and methods: Retrospectively 90 cases were analyzed including 59 
pure DCIS and 31 DCIS associated with microinvasion.
Results: Enhancement in DCIS was focal (70 % ), diffuse (1 0% ) o r ductal (16% ). 
No enhancement occurred in 4 %. Speed of enhancem ent was delayed in 62 %. 
There was a tendency toward a more ill-defined enhancem ent pattern in high 
grade DCIS and a more ductal in comedo type DCIS. However, no significant 
differences could be shown between high and non high grade DCIS, nor between 
comedo and non comedo type DCIS. No significant differences were noted be
tween pure and microinvasive DCIS.
Conclusion: The enhancement behaviour was typical of malignancy (strong, early, 
focal ill-circumscribed or ductal) in only about 50 % o f DCIS. Little o r no enhance
ment does not allow reliable exclusion of non-invasive malignancy. This is o f par
ticular importance in cases with mammographically suspicious microcalcifications.

B-0171 14:25

MRI of the breast in patients with carcinoma of unknown prim ary origin
D. Roncaglia. M. De Santis, R. Romagnoli; M odena/IT

Purpose: To assess the utility o f Magnetic Resonance Imaging o f the breast in 
patient with Carcinoma of Unknown Prim ary (CUP).
Materials and methods: 8 patients presenting w ith metastatic d isease com pat
ible with breast cancer (axillary lymph node metastases n =  6, intramammary lymph 
node metastases n =  1, bone and brain metastases n =  1 ) who had negative X-ray 
mammograms and ultrasound underwent bilateral dynam ic breast MR Imaging at
1.5 T  (General Electric, M ilwaukee, Wís., USA).
MRI was performed with 3D FSPGR. Six sequences were acquired, one before 
and five after intravenous bolus injection of gadopentate dim eglum ine (DOTA 
Guerbet Aulnay-Sous-Bois, FRANCE).
The postprocessing included subtracted images, m aximum intensity projection, 
m ultiplanar reconstruction and enhancem ent amplitude, calculated as percent
age of signal intensity in the postcontrast phase.
Results: 5/8 patients showed lesions w ith enhancem ent amplitude typical of m a
lignancy; in 3 cases MR im ages had corresponding tum or at surgery, 1 patient 
died one month later but autopsy was not performed and in the other one no tumor 
was detected after mastectomy. In 3/8 patients MR Imaging showed no abnorm al
ity and the prim ary lesion is still unknown.
Conclusion: MRI of the breast is an im portant procedure in patient population 
with Carcinoma of Unknown P rim ary and negative X-ray mammograms and ultra
sound.

B-0172 14:35

3D non-rigid matching of contrast-enhanced MRI to  assess chemotherapy  
response in breast cancer
N. Moore. C. Behrenbruch, С. Hardingham, P. Armitage, M. Brady; Oxford/GB  

Purpose: 3D non-rigid registration between pre- and post-chemotherapy contrast- 
enhanced breast MRI acquisitions together with a pharm acokinetic model of con
trast uptake, enables accurate and quantitative evaluation o f the change in tumour 
vascularity.
Materials and methods: 13 women (mean age 48.2 a, range 4 0 - 6 2  a) were 
examined using either a 2D acquisition (9 cases) o r a  3D acquisition (4 cases) 
dynamic gadolinium enhanced MRI study. Examinations were perform ed before 
and after three courses of chemotherapy. Enhancing lesions were segmented using 
a pharm acokinetic m odel and the two acquisitions non-rig id ly deform ed to  the 
same geometry. The enhancem ent characteristics were com pared automatically 
on a voxel-by-voxel basis. The com puter analysis was com pared with a radiologi
cal assessment o f treatment response.

Results: Large (mean size 8.5 cm 2) tum ours were confirm ed in all patients; bilat
eral in 1, multifocal in 4 and multicentric in 4 women. The com puter-based analy
sis corroborated with the radiologist's im pression of no response in 1 . partia l re
sponse in 9 and com plete response in 3 women.
Conclusion: Despite the difficulty of validating non-rigid registration algorithms, 
the  prelim inary results are encouraging. The long-term  objective is to assess the 
effects of neo-adjuvant chemotherapy, rapidly and accurately.

B-01 73 14:45

Examination of changes in size of m alignant breast tum ors during  
neoadjuvant chem otherapy using contrast enhanced dynam ic MRI
K. W asser. S .-К. Klein, S. Delorme, P Sinn, H. Junkermann, I. Zuna,
G. van Kaick; Heidelberg/DE

Purpose: To assess changes in breast carcinom as during neoadjuvant chem o
therapy using contrast enhanced dynam ic MRI and to  directly com pare preopera
tive m easurem ent with the pathologically determ inated size.
Methods: 21 patients w ith advanced breast cancer underwent a 1 .5 T  MRI scan 
prior to and follow ing neoadjuvant chem otherapy (4 cycles o f Epirubicin and 
Paclitaxel). A fast TurboFlash Sequence was used for the  dynam ic examination. 
The contrast uptake was quantified using a two com partm ent m odel and color- 
m apped. D iam eters were measured for the overall extent of the tum or and the 
invasion foci only.
R esu lts : 14 patients responded to treatment. In these cases the median tum or 
size reduction was 15 % after the 13' cycle (n = 14, range: -1 0 0  -  +69 %), 18 % 
after the 2"° (n =  8, range: -1 0 0  -  +76 %), 33 %  after the  3™ (n =  8, range: -8 3  -  -  
14 %) and 50 % after the 4lh (n =  14, range -1 0 0  - - 3 7  %). The correlation be
tween preoperative d iam eter of the overall tum ors'extent in MRI and the pathologi
ca lly determ inated size in all patients was r =  0.61 (p =  0.0031 ).
Conclusion: Contrast enhanced dynam ic MRI is suitable for m onitoring tum or 
response during neoadjuvant chemotherapy. In patients who respond to treatment 
a clear tum or regression is observable in later follow-up examinations, i.e. a fter the 
third cycle of chemotherapy.

B-0174 14:55

Cost-effectiveness of MR-im aging in the preoperative work-up of 
suspicious breast lesions
K. Schm itt1. T. Böhm2, A. Malich1, M. F leck’ , W.A. Kaiser1; 1Jena/DE. 2Zürich/CH

Purpose: To assess econom ic consequences o f preoperative MRM in patients 
with suspicious breast lesions.
Patients and methods: 447 patients with suspicious breast lesions treated dur
ing 8/1995 and 3/1999 at the University of Jena underwent mammography, ultra
sound, MRM surgery and histologic assessment. Costs of surgery of m alignant 
lesions were calculated based on case-related billing agreements. Costs of sur
gery of benign lesions were calculated using the per-day billing rate and average 
hospitalization time.
In 36 cases no surgery was perform ed due to  negative MRM. 140 benign lesions 
were treated surgically despite negative MRM. The resulting costs were compared 
to  the costs o f preoperative MRM.
Results: C osts of one MRM are DEM 1 034. Costs for benign breast lesion work
up are DEM 2 960 (the per-day billing rate DEM 722; average hospitalzation time
4.1 d). Costs for surgery o f m alignant lesions varied between DEM 6 092 (breast 
conserving therapy) and DEM 8 520 (mastectomy w ith expander implantation). 
C osts for MRM in 140 cases am ount to DEM 144 886, treatm ent costs for 140 
benign lesions come to DEM 414 470. Total savings due to  avoided hospitalization 
could sum up to DEM 269 584. In 11 cases only MRM showed false positive re
su lts causing costs o f DEM 32 565. The  real am ount o f econom ization was 
DEM 69 203, caused by 36 cases w ith benign breast MRM and no surgery. 
Conclusion: MR im aging o f the breast is a valuable too l fo r preoperative evalua
tion o f suspicious breast lesions. Despite the currently high costs o f MRM a severe 
cost reduction caused by prevention o f unnecessary surgery can be achieved, 
avoiding additionally surgery and associated trauma for the patients.

B-0175 15:05

Preoperative localization and biopsy of non-palpable breast lesions with a 
special localization device on an open Scanner
C. Perlet. H. Sittek, P. Schneider, E. Linsmeier. M.F. Reiser; M unich/DE  

Purpose: MRI-guided interventional maneuvers in the  breast, when closed MRI 
scanners are employed are relatively complex and tim e consuming. The purpose 
o f our investigations was to  develop a special device for the localization and bi
opsy o f breast lesions using an open low-field MRI Scanner (Magnetom Open, 
Siemens, Erlangen, Germ any) perm itting free access to  the patient.
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Method/m aterials: Due to its particular m aterial and construction characteristics, 
a  new ly developed device for localization and biopsy of breast lesions is appropri
ate to  remain within the magnetic field during the exam ination w ithout degrading 
image quality. We perform ed 125 tests in a phantom and 31 investigations in pa
tients including 26 w ire-localizations and 5 biopsies.
Results: The interventional maneuvers in the phantom  could be perform ed very 
precisely. In all 125 phantom  studies, the needle (14 G coaxial biopsy cannula, 
Bard) was positioned close to the sim ulated lesion. In 25 out of 26 patients the 
needle was positioned within a distance less than 5 mm from  the lesion. When 
using the 14 G coaxial biopsy cannula (Bard, Karlsruhe, Germany) the needle tip 
was found adjacent next to the lesion in all 12 cases (7 w ire-localizations, 5 biop
sies).
Conclusions: O ur results indicate that our device allows very precise preopera
tive localization o f breast lesions w ithin the M agnetom Open. Using MRI-compat- 
ible, large-core needles, biopsy under direct MRI control resulted in good results.

B-0176 15 15

Clinical value of MR-guided biopsy: Experience of 210 vacuum  biopsies
B. Amaya. A. Reinig, C. Nowbary, A. Große, R. Beck, J. Buchmann;
Halle a. d. Saale/DE

Purpose: Contrast-enhanced MRI allows to detect lesions, which are not o r barely 
visible by other methods. We have used M R-guided vacuum biopsy for work-up of 
these lesions and have analysed the value o f c-e-MRI and o f M R-guided VB in 
210 consecutive cases.
Materials and methods: 210 consecutive VB in 176 patients have been analysed 
as to  indication of initial MRI, histology, and fu rther treatment/follow-up.
Results: Major initial indications concerned: discrete mammographie change on 
one view only, status after breast conserving therapy, same or contralateral breast, 
genetic risk, scarring, etc. 61/210 lesions were malignant including 27 DCIS. 65 % 
of the lesions were < 1 cm  and 20 %  < 5 mm. Advantages of M R-VB concerned: 
correct diagnosis and localisation o f malignancy, preoperative proof/exclusion of 
multicentricity o r larger extent, avoidance of surgery of benign lesions. 
Conclusion: M R-VB allows to  solve problems w ith MR-detected lesions and im
prove therapeutic decisions.

B-0177 15:25

Contrast-enhanced MRI of the breast after silicone implant
R. Beck, D. Lampe, J. Buchmann; Halle a. d. Saale/DE  

Purpose: After m astectom y and reconstruction using silicone im plants exclusion 
and detection o f recurrence may be impaired. C.e. MRI prom ises additional valu
able information. Our experiences in 280 patients are reported. 
M ethod/m aterials: C.e. MRI was perform ed using dynam ic 3D-FLASH  and
0.2 mmol Gd-DTPA/kg b.w. In addition mammography and 7.5 M Hz ultrasound 
was performed.
Results: Later than 6 months, postoperatively enhancem ent w ithin scarring was 
usually insignificant. Problems occurred in 8 %  of the patients because o f focally 
enhancing granulomas or diffusely enhancing reactive-inflammatory changes, but 
could in 9/21 patients be solved by follow-up. 19/20 recurrences were visible by 
MR, 9/20 recurrences were detected by MRI alone. 1/19 recurrences was visible 
in retrospect as 2 mm enhancing focus on an MRI study performed two years 
before and was therefore counted as false negative for all methods. 
Conclusions: C.e. MRI is of high value in patients w ith silicone im plants after 
mastectomy.

14:00-15:30__________________________     Room F1
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B-0178 14:00

Does m ultidetector CT (MDCT) allow analysis of peripheral pulmonary 
arteries beyond the subsegm entai level? A com parative study with thin 
collim ation single detector CT (SDCT)
B. Ghave. D. Szapiro, V. Delannoy, I. Mastora, J. Rémy, M. Rémy-Jardin;
Lille/FR

Purpose: To determ ine the frequency and o rder of well-visualized peripheral pul
monary arteries with MDCT ; To compare the results with those obtained with SDCT. 
Materials and methods: Peripheral pulmonary arteries were evaluated in 30 con
secutive patients devoid of pleuroparenchymal disease scanned with contrast- 
enhanced M DCT (collimation: 4 x 1 mm; pitch of 1.7 to 2; scan time: 0.5 s). From 
each M DCT data set, tw o series of scans were system atically reconstructed, 
1.25 mm (Group 1 ) and 3 mm (Group 2) thick sections, leading to the analysis of 
600 segm ental, 1200 subsegmentai, 2400 5"' order and 4800 6in order pulmonary 
arteries in each group. Each artery was coded as analyzable when the vessel was 
depicted w ithout partial volume effect from its proximal to its distal portion. Results 
were compared with those obtained in a matched population o f 20 patients scanned 
with SDCT (Group 3) (collimation: 2 mm; pitch: 2; scan time: 0.75 s).
Results: M DCT w ith 1.25 mm thick reconstructed sections (Group 1) allowed 
analysis of a  significantly higher percentage of subsegm entai arteries compared 
with Group 3 (94 % vs 62 %; p < 0.0001 ) and Group 2 (94 %  vs 82 %; p < 0.0001); 
and a s ignificantly h igher depiction o f 5 lh and 6'" order arteries com pared with 
Group 2, respectively identified in 74 % and 35 %  o f cases in Group 1 and in 47 % 
and 16 %  in G roup 2 (p < 0.0001 ). The reasons for inadequate depiction o f Group 
1 were partia l volume effect (43 % ), anatom ic variants (39 %), cardiac motion ar
tifacts (17 %) and respiratory motion artifact (1 %).
Conclusion: MDCT with 1.25 mm thick reconstructed scans significantly improves 
evaluation o f peripheral pulm onary arteries down to  the 6,h order.

B-0179 14:10

Early and late outcom e of surgical replacem ent o f the ascending aorta: 
Assessm ent by spiral CT
E. N eri. P. Sbragia, С. G ianni, P. Boraschi, C. Spinelli, С. Cappelli, F. Falaschi,
C. Bartolozzi; Pisa/IT

Purpose: We aim ed to investigate the early and late outcome o f surgical replace
m ent of the ascending aorta by spiral CT.
Materials and methods: A series of 15 patients that underwent surgical repair of 
the acending aorta for Stanford type A dissection, were studied with spiral CT 
within 1 -  12 m onths from  intervention. Unenhanced and enhanced spiral CT was 
performed with 5 mm collimation (2.5 mm reconstructions spacing) and pitch range 
1 .4 -1 .8 . Images were analyzed at independent workstation (Advantage Windows 
3.1: GE Medical Systems); m ultip lanar reconstructions and maximum intensity 
projections were always used. No patients underwent re-intervention. Aortogra
phy was used as standard of reference.
Results: Spiral CT revealed the occurrence of com plications in 7 (47 %) patients. 
Five pseudoaneurysm s occurred in 4 patients (27 %), located at the level o f the 
proximal surgical anastom oses in 4 cases, and distal in 1 case. Two (13 %) re
dissections occurred at the level o f the  surgical anastomosis. Spiral CT correctly 
identify the signs of aortic rupture in 1 case (6 %). Spiral CT had 1 false positive 
case (1 artifact m im icking dissection), and no false negative (sensitivity 100% , 
specificity 87 %).
Conclusions: In our experience the occurrence of pseudoaneurysm  at the level 
of the surgical anastomoses was the most frequent complication. Spiral CT proved 
to be effective in excluding com plications after surgery of the ascending aorta.
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В-0180 14:20

Efficacy of embolisation for hem optysis in 64 patients: Are there 
indicators predictive o f recurrence?
R. Maroldi. G. Battaglia, F. Mossi, D. Farina, P. Maculotti; Brescia /IT  

Purpose: To investigate the parameters related to the underlying bronchopulm o
nary diseases, to the characteristic o f the hem orrhage and to the abnormal 
vascularisation that can predict relapse o f the hemoptysis.
Materials and methods: Sixty-four out of 88 patients with hem optysis have been 
embolised by mean o f PVA particles. Forty-three patients (67.2 % ) had no more 
hemorrhage; 9/21 recurrences underwent a  second embolisation; 4/9 had a third 
procedure, in 2/4 it was successful (secondary success 70.3 %). Six patients were 
subsequently treated by surgery; 12 were controlled by m edication; 3 patients 
died of hemorrhage. Follow up ranges from  8 to  79 m onths (avg. 47).
Results: Am ong the different parameters analysed, the fo llow ing six resulted sta
tistically significant: underlying bronchopulm onary disease (p = 0.045); com bina
tion of a m icetoma and/or ВТ (p =  0.0008); tim e from  hem optysis-to-em bolisation 
(p = 0.01 ); number of abnorm al bronchial arteries (p =  0.01 ); exclusively ipsilateral 
abnormal vascularisation (bronchial or/and parietal arteries) (p =  0.03); dem on
stration of system ic-to-pulm onary shunts (p =  0.02).
Conclusions: This study suggests that the efficacy o f particle em bolisation for 
hemoptysis depends more on the type of the pulm onary lesion rather than on the 
simple presence o f a well known pulm onary disease. As recurrences tend to de
velop from lesions that are fed exclusively by ipsilateral arteries and/or in the pres
ence of a detectable system ic-to-pulm onary shunt, the hem odynam ic features of 
the lesion seems to be significant for predicting the outcom e of treatment.

B-0181 14:30

Segmental and subsegm entai pulm onary embolism  (PE): Improved  
detection with thin-collim ation m ultislice CT (MSCT)
U.J. Schöpf. C. Rieger, N. Holzknecht, Т.К. Helmberger, C. Hong, D.N. Exarhos, 
M.F. Reiser; M unich/DE

Purpose: To test M SCT of the chest with 1 mm collim ation and reconstruction of 
thin slices for improving the detection o f peripheral PE.
Materials and methods: We use M SCT (VolumeZoom, Siem ens) to scan the 
entire chest with 500 m s/rotation and 1 mm collim ation w ithin one breath-hold. In 
17 patients with central (> lobar) PE the  data was used to perform 1 mm, 2 mm, 
and 3 mm reconstructions. Each set of images was monitor-read by three radiolo
gists to determine the detection rates o f emboli in segm ental and subsegmentai 
pulmonary arteries.
Results: 340 segmental and 680 subsegmentai arteries were evaluated with 1 ,2, 
and 3 mm section thickness by each reader (9180 observations). In segmental 
arteries, use o f 1 mm sections resulted in a 32 %  (p < 0.01) increase in the detec
tion rate of emboli versus use o f 3 mm sections, and an 8 % increase versus use 
of 2 mm sections. For the detection o f emboli in subsegm entai arteries, use of 
1 mm sections yielded a 40 % (p < 0.01) increase versus use of 3 mm sections, 
and a 14 % (p < 0.01) increase versus use of 2 mm sections. W ith use o f 1 mm 
sections versus 3 mm sections the num ber o f indeterm inate cases decreased by 
67 % for segmental and by 76 % for subsegm entai arteries. Overall interobserver 
agreement for the total num ber o f emboli in subsegm entai arteries was r 0.87 
with use of 1 mm sections, r 0.79 with use of 2 mm sections and r = 0.68 for 
3 mm sections.
Conclusions: MSCT scanning of the chest with 1 mm collimation and reconstruc
tion of thin sections improves the detection of pulm onary emboli in segmental and 
subsegmentai pulm onary arteries.

B-0182 14:40

Spiral CT angiography of pulm onary embolism : Impact of m ultislice CT 
(MSCT) on the frequency of indeterm inate exam inations
D. Szapiro. B. Ghaye, I. Mastora, A. Duhamel, J. Rémy, M. Rémy-Jardin;
Lille/FR

Purpose: To evaluate the impact o f multislice CT (M SCT) on image quality and 
diagnostic value of spiral CT angiograms indicated for pulm onary embolism (PE). 
Materials and methods: 109 consecutive patients suspected o f acute PE under
went M SCT (collimation: 4 x  1 mm; pitch: 2; scan tim e: 0.5 s) (Group 1). Image 
quality and diagnostic results in Group 1 were com pared w ith those obtained in a 
population of 284 consecutive patients evaluated w ith thin collim ation single slice 
CT (SSCT) (collimation: 2 mm; pitch: 2, scan time: 0.75 s) (Group 2), w ith sim ilar 
injection protocols (120 ml of a 24 %  or 30 %  contrast agent; flow rate: 4 ml/s). 
Results: For a significantly longer mean z-axis coverage (Group 1:154 mm; Group 
2 :113  mm; p < 0.001), the mean (± SD) duration o f data acquisition was signifi
cantly shorter with M SCT (Group 1:15 .5  ± 4 .7  s; Group 2 :2 2  ± 2.8 s ;p  < 0.0001)

and the frequency o f respiratory motion artifacts significantly reduced (Group 1: 
n = 29; 27 %; Group 2: n = 148; 52 %; p < 0.0001 ). No statistically significant d iffer
ence between the tw o groups was found in the quality o f arteria l enhancement, 
m ainly graded as good or excellent (Group 1 : n = 109; 100 %; Group 2: n = 277; 
97 %). Considering the absence o f technical failures in G roup 1 (Group 2: n = 10;
3.5 % ), the num ber of spiral C T  angiogram s coded as technically adequate for the 
evaluation of PE was sigificantly higher in Group 1 (n =  109; 100 % ) than in Group 
2 (n = 274; 95.5 %) (p < 0.05).
Conclusion: Improvement in image quality provided w ith M SCT accounts for sig
nificant reduction in the num ber of indeterm inate examinations in routine clinical 
practice.

B-0183 14:50

CT phlebography and CT angiography o f the pulm onary arteries in the  
diagnosis of acute lung embolism
L. Jonetz-M entzel. S. Basche, C. Eger; Erfurt/DE

Purpose: W ith the M ultiple Detector Spiral C T  we have a method which enables 
us to realize а СТА of the pulmonal arteries and a CT phlebography.
M ethod: During 7 month we performed а СТА o f the pulm onal arteries in com bi
nation w ith a C T  phlebography o f the V. cava/V. iliaca/proximal V. fem oralis and the 
V. poplítea down to the proximal shank veins on 70 patients w ith an assumed 
diagnosis of acute lung emboly.
Results: In 27 of 70 cases, the assum ed diagnosis lung emboly was confirm ed. In 
8 of 11 central lung embolies, a throm bosis of the  V. cava/V. iliaca/V. fem oralis was 
found with the C T  phlebography, in 1 o f 11 a doubled V. cava. In 9 of 11 cases, an 
additional phlebography had been perform ed on both sides which showed in 2 
further cases a throm bosis o f the V. poplítea or of the shank veins. In 3 o f 16 lung 
embolies, a  throm bosis of the  V. fem oralis was found. In 6 of 53 patients w ithout 
lung embolies, deep throm boses could be detected w ith the CT phlebography. In 
one case, we found a retroaortal le ft kidney vein.
Conclusions: Using contrast medium applications of the СТА, CT phlebograhy 
helped us detect therapy relevant throm boses of the V. cava/V. iliaca/proximal V. 
fem oralis w ith high sensitivity. For the detection of throm boses in the popliteal 
veins and shank veins, an extension o f the survey volume can be realized by Multi 
Detector Spiral CT.

B-0184 15:00

Severity of acute pulm onary embolism : Evaluation o f a new spiral CT 
angiographic score in correlation w ith echocardiographic data
I. M astora. P. Masson, E. Galland, V. Delannoy, A. Duhamel, C. Thery, J. Rémy, 
M. Rémy-Jardin: Lille/FR

Purpose: To investigate w hether the severity o f acute pulm onary embolism (PE) 
could be quantitatively assessed with spira l CT angiography (SCTA).
Materials and methods: 36 patients with a high clin ical suspicion of PE under
went prospectively thin-collim ation SCTA and echocardiography at the  tim e o f the 
initial diagnosis (T1 ) and after initial therapy (T2). The CT severity score was based 
on the percentage of obstructed surface of each central and peripheral pulmonary 
arterial section using a 5-point scale (1: < 2 5  %; 2: 25 -  49 %; 3: 50 -  74 %; 4: 75 -  
99 %; 5: 100 % ).The sum of the detailed scores attributed to 11 central (5 medias
tinal and 6 lobar) (range: 0  -  55) and 20 segm ental (range: 0 - 1 0 0 )  arteries per 
patient led to  the determination of central, peripheral and global CT severity scores 
and subsequent quantification o f percentages o f obstruction o f the pulm onary cir
culation. Echocardiographic severity criteria included the presence of signs o f acute 
cor pulmonale and/or systolic pulm onary hypertension (> 40 mmHg).
Results: SCTA depicted acute PE in all patients at T1 (central PE: 34/36) with 
com plete resolution o f endovascular clots in 10 patients at T2. A significant corre
lation was found between the presence o f echocardiographic s igns of severity at 
T 1 and the global, central and peripheral CT scores a t T1 (p < 0.005). Reduction in 
the CT scores between T2 and T1 was significantly correlated with resolution of 
echocardiographic signs of severity (p < 0.003).
Conclusion: The CT severity score evaluated in the present study enables an 
accurate quantitative assessment of acute pulm onary embolism severity on SCTA, 
readily applicable in routine clinical practice.
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В-0185 15:10

Rapid ELISA assay for plasm a D-dim er In the diagnosis of segmental and 
subsegm entai pulm onary embolism
P.E. SijSOS'. M. Oudkerk’ , H.E. van Ingen2, E.J.R. van Beek3, A. Berghout2: 
'G ron ingen/N L ,2Rotterdam/NL, 3Sheffield/GB

Purpose: To assess the accuracy of a rapid ELISA D-dimer assay for the exclu
sion o f pulm onary em bolism  (PE) in patients suspected o f PE, using pulmonary 
angiography alone as reference m ethod rather than a diagnostic strategy includ
ing lung scintigraphy and leg vein ultrasonography.
Materials and methods: In 342 patients who were examined by pulm onary an
giography to diagnose or exclude PE, the accuracy of the quantitative rapid VIDAS 
D-dimer test for the exclusion of PE was evaluated retrospectively. D-dimer levels 
were assayed in frozen samples collected during the diagnostic work-up at the 
tim e o f pulm onary angiography while on treatm ent w ith unfractionated heparin for 
1 -  2 days.
Results: Mean plasma D-dimer concentrations were increased in patients with 
angiographic evidence of PE (P < 0.0001 ). The sensitiv ity of D -dim er for segmen
ta l PE was 98 %, its accuracy in excluding segm ental PE was 99 %, higher than 
the respective figures for subsegm entai PE (76 %  and 94 %; P < 0.01, both). For 
both form s of PE com bined the sensitivity was 90 %  and the negative predictive 
value 94 %.
Conclusion: The sensitiv ity and negative predictive values reported here, are low 
com pared with previous studies using the sam e rapid ELISA D-dimer assay. This 
probably reflects an overlooking o f mild cases o f subsegm entai PE in previous 
studies, although a reduction of D -dim er levels by the heparin pretreatm ent may 
have contributed to part o f the discrepancy. Prospective studies are needed to 
clarify th is issue.

B-0186 15:20

Prospective com parison o f spiral CT and real-tim e MR imaging with radial 
scanning in suspected pulm onary embolism
P. H aags ', A. Bücker’ , S. K rüger1, G .В. Adam ', G. K rom bach1, J. W ildberger1,
W. P iro th \T . Schäffler2, R. G ünther1; 'Aachen/DE, ‘ Ham burg/DE  

Purpose: To evaluate the accuracy o f real-time radial MR scanning w ithout respi
ra tory control in the diagnosis o f pulm onary embolism.
Materials and methods: Twenty patients w ith suspected pulm onary embolism 
underwent both spiral C T  angiography and radial MR angiography. Gradient echo 
im ages (TR 16 ms, ТЕ 4 ms, FA 18°) were obtained w ith a 1.5 T MR im ager after
i.v. application o f Gd-DTPA at a dose o f 0.2 m mol/kg body weight. A  com bination 
o f radial scanning and the sliding w indow reconstruction technique was applied, 
allowing data reconstruction in real-time with a frame rate o f 20 im ages per sec
ond. Scanning was performed during free breathing. All images were reviewed 
w ith regard to the presence or absence o f intravascular filling defects.
Results: Pulm onary em bolism  was detected by spiral CT in 9 o f the 20 patients. 
A ll outflow  tract and lobar emboli and > 90 %  of segm ental emboli as dem on
strated by spiral C T  were also identified on radial MR images.
Conclusion: In the diagnostic work-up o f pulm onary em bolism  im age acquisition 
w ithout respiratory control by im plem enting real-time radial scanning is possible. 
The quantitative results using the described angiographic technique for depiction 
of and differentiation between the  norm al and pathologic pulm onary vasculature 
are promising.

14:00-15:30       Room F2
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B-0187 14:00

Brain MR spectroscopy in ageing women and men
P.E. S ijens'.T . den Heijer2, S.E. Vermeer2, M.M.B. Breteler2, A. Hofm an2,
M. O udkerk1; 'Groningen/NL, :'Rotterdam/NL

Purpose: To assess the effect of aging on the proportions o f choline, creatine and 
N-acetyl aspartate  in the  brains of e lderly women and men.

Materials and methods: M agnetic resonance spectroscopy was used to map the 
plane above the ventricles of the brain. The examinations were performed in 271 
healthy e lderly persons in 1995 -1 9 9 6  and were repeated four years later (1999 -  
2000). Ratios o f choline, creatine and N-acetyl aspartate were calculated and 

com pared between wom en and men.
Results: In 1995 -  1996, at mean age 73, the proportions of choline, creatine and 
N-acetyl aspartate were identical in men and women. Four years later reduced 
choline/creatine and N-acetyl aspartate/creatine ratios were observed in both sexes, 
reduced choline to N-acetyl aspartate in wom en only (P <  0.02, both). 
Conclusion: The proportions of choline, creatine and N-acetyl aspartate, while 
identical in healthy men com pared to  wom en a t a mean age o f 73 years, change 
substantially w ith further aging and differently in women and men.

B-0188 14:10

Quantitative approach for evaluating ageing peculiarities of human brain 
m etabolism  by 1H MRS
V.A. Rogozhyn, Z.Z. Rozhkova. V.V. Kuznetsov; Kiev/UA

Purpose: Our goal is to investigate regional differences in cerebral metabolite
concentrations w ith age by quantitative Ή  MRS.
M ethods and m aterials: 45 volunteers (24 healthy mails and 21 (emails ranged 
from 25 to 75 years old) were exam ined by 1H MRS with 1.5 T Magnetom Vision 
Plus System (SIEMENS). Two locations with potentially different sensitivity to ageing 
pecularities are chosen: one is in the occipital gray m atter (GM) of posterior pari
etal lobes (above the calcarine fissure and across the midline), and the other is in 
the parietal white m atter (WM). All spectra are recorded with the STEAM sequence 
(VOI 8 cm 3; NS 128, 2 56 ;Т Р Я Е  1365/135, 30; 1500/270).
Results: From analysis of the MRS spectra we find the m etabolite concentrations 
С (mmol) in WM: NAA/Cr/Cho =  (7 .6 0 ±  1,54)/(4.32 ± 0.87)/(1.8 7 ± 0.23) and in 
GM: NAA/Cr/Cho = (8.22 ± 1,72)/(5.65 -  0 .98)/(1.69 ±  0 .43 ).The ratio C ho/C r de
creases fo r % GM w ith age. The ratio Cr/NAA increases for %GM with age. Corre
lations between Cho/Cr and ageing, and Cr/NAA and ageing in W M are not estab
lished.
Conclusion: The results of our study show that ageing effects on metabolite ra
tios are more pronounced in the GM regions o f the brain. In contrast in the WM, 
there is no significant change in the metabolite ratios w ith ageing. These observa
tions are im portant for differentiating normal effects of ageing from changes due to 
brain diseases (such as degenerative or vascular disorders) which typically occur 
in e lderly patientes.

B-0189 14:20

Age related changes in fM RI using 3D-PRESTO m ulti-shot EPI
V. Hesselm ann, O. Zaro Weber, O.W. Schulte, B. Krug, H. Kugel, K. Lackner; 
Cologne/DE

Purpose: Assessing age related decline o f BOLD signal change during finger 
tapping using a 3D-PRESTO multi-shot EPI sequence for functional MRI 
Methods and materials: 110 right handed healthy volunteers (age 19 to 80 years) 
underwent fMRI-exam inations on a 1.5 T imaging system (Gyroscan ACS NT, 
Philips, Best, NL). BOLD im ages were obtained using a three dim ensional multi 
shot EPI sequence with shifted echo (PRESTO). Finger tapping of the right hand 
was used as task for m otor stimulation. Absolute and relative signal differences 
and cluster sizes o f activation for the left motor cortex were obtained using a scan
ner software postprocessing tool (ACT, Philips). In addition, Z-Score. pooled Z- 
score and cross correlation activation maps were calculated and matched with 
high resolution anatom ic images.
Results: A  significant decrease with age could be detected for absolute and rela
tive signal intensity differences. Age related reduction o f BOLD-activation can be 
assum ed for signal loss. CC- and z-values decreased accordingly.
Conclusions: The BOLD Signal changes durin finger tapping decline with age. 
This corresponds to PET-studies and should be considered in clinical application 
of fMRI.

B-0190 14:30

Correlation of MRSI and neuropsychological tests in patients with 
Alzheim er's disease
O.W. Schulte. H. Kugel, В. Krug, В. Naumann, R. Mielke, K. Lackner; 
Cologne/DE

Purpose: Since MR spectroscopic studies have shown decreased NAA/Cr and 
NAA/Cho in gray m atter and increased Cho/Cr in white m atter in patients with 
Alzheim er's desease (AD), we aim ed to determ ine whether there is a correlation 
in neuropsychological tests used to evaluate AD patients.
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Methods and materials: 17 patients w ith probable A D  according to NINCDS- 
ADRDA criteria underwent MRSI (using PRESS). The degree o f dem entia was 
assessed by different psychometric tests (MMST, Memo-1. Memo-2, DSST, FBT-1, 
FBT-2, FAS). 8 healthy, age-matched volunteers were examined as a control. S ig
nal intensities for Cho. C r and NAA were determ ined in 7 brain regions. Corre la
tions between signal intensity ratios and neuropsychological tests were calculated 
with ANOVA and SAS statistical software.
Results: The increase of NAA/Cr correlated with the score on the Memo-1 test in 
the paravisual cortex (r =  0.67) and in the temporoparietal association cortex 
(r = 0 .52).There was a significant decrease o f NAA/Cr related to age in the visual 
(r -0 .57 ) and in the temporoparietal association cortex (r =  -0 .58 ).
Conclusion: The reduction found in NAA/Cr and NAA/Cho in AD patients is con
sistent with earlier investigations. The degree of metabolic a lterations varies in 
different regions of the brain. Memo-1 test scores correlate with a decrease of 
NAA/Cr in the paravisual and the frontoparietal association cortex.

B-0191 14:40

Assessment of SPET brain sem i-quantitative data using Benford s or the 
semi-logarithmic law
J.P. Coitey; Manchester/GB

Introduction: Benford’s o r sem ilogarithm ic law is a phenomenological law stating 
that in numerical data acquired in a sem i-random method the probability of the 
first dig it being D, is given by the logarithmic distribution; ln(D  + 1/D)/ln10.The law 
is sensitive to biasing or tampering of data, in which case the frequency o f the digit 
1 differs from  the predicted 30.1 %  and an increased frequency of digits 5 and 6 in 
particular, is noticed. This phenomenon is independent o f a numerical base and 
applies to data that are not dimensionless.To date its use has not been reported in 
evaluating data in medical research.
Purpose: To assess compliance of sem i-quantitative data from  single photon 
em ission tom ographic SPET brain perfusion scans with Benford's law.
Method: Total counts from 3561 regions o f interest from  the cortical ribbon of 90 
SPET axial and coronal brain scans, (76 subjects; 14 had repeated scans) were 
obtained and the frequency of the first digit recorded. Each count reading had at 
least three digits. 10 subjects were normal volunteers and the remainder had diag
noses of probable A lzheim er (63 subjects) o r m ulti-infarct o r o ther dem enting d is
orders (3 subjects).
Result: The frequencies of digits 1 ,3 ,4 , 5, and 6 as first digits were 29.1 %, 12 %,
8.7 %, 6.1 %  and 6.77 %  and closely matched their predicted frequencies of 30.1 %, 
12 %, 9.6 %, 7.9 %and 6.6 %.
Conclusion: This suggests that sem i-quantitative SPET numerical data comply 
with Benford's law and that examining numerical data in this way may be useful in 
assessing data for the presence o f bias in audit o r research.

B-0192 u  so
Different patterns of 18FDG-m etabolism  in patients with DLB vs.
Alzheimer's disease
S. M irzaei. P. Knoll, T. Bruecke, H. Koehn; Vienna/AT

The second most common cause of degenerative dem entia is diffuse Lewy body 
disease (DLB) with progressive cognitive deterioration, fluctuation o f cognitive and 
motoric functions and psychotic symptoms. It is characterized histologically by the 
occurrence o f Lewy bodies in cortical and subcortical structures. Four patients 
with clinically suspected diagnosis o f diffuse Lewy body disease were studied with 
18-FDG PET and compared to 8  healthy control subjects. PET studies o f the head 
was performed by a S iemens ECAT-ART PET-scanner with attenuation correction 
using 137-Cs point sources and iterative reconstruction applying OSEM-algorithm. 
In all the patients the same distribution pattern of diffuse glucose hypometabolism 
in the entire cortical region sparing the prim ary som atomotor cortex, but also in 
the occipital cortex was found, which was significantly d ifferernt from  those of 
control group. Th is characteristic pattern of cortical hypom etabolism  has been 
suggested as a result o f diaschisis due to disruption of intracortical connections. 
The few cases reported in the literature so far describe s im ilar findings. The pat
tern o f diffuse FDG-hypometabolism in the entire cortex including the occipital 
region seems to be a typical scintigraphic feature of DLB that is distinctive from 
dementia o f A lzheimer's disease.

B-0193 14:55

Sensitivity of PD sequence for lesion detection in W ilson’s disease and 
Hallervorden-Spatz disease
D. Kozic'. S. Popovic1, S. Stojanovic-Kecojevic2, 0 . Nikolic2, J. O stojic ’ ,
R. Sem nic’ ; 'S rem ska Kamenica/YU, -N ov i Sad/YU

Purpose: The aim  of the  study was to  perform  retrospective evaluation of con
crete im portance of PD sequence application for lesion detection in W ilson's dis
ease and H allervorden-Spatz disease.
Methods: Sensitivity of PD-W  spin-echo (SE) or turbo-spin-echo (TSE) andT2-W  
sequence for lesion detection was compared in 44 patients w ith W ilson's disease 
and in 3 patients with Hallervorden-Spatz disease.
Results: Putam inal lesions with a pattern o f sym m etric, bilateral and concentric 
PD/T2-W  hypertensities, indicated to  be typical in for W ilson's disaese were re
vealed in 54 %  of patients. In 50 %  o f them only PD seqeuence demonstrated high 
sensitivity for lesion detection, while T2-W  was either com pletely inconclusive or 
revealed much sm alle r zones o f g liosis o r dism yelination. In 3 patients with 
Hallervorden-Spatz d isease T2-W sequence better dem onstrated obvious sym 
metric deposits in globus pallidus and pars com pacta of the substantia nigra, while 
PD-W sequence was much more sensitive for detection of the "eye o f the tiger” 
sign typical for this disorder.
Conclusion: Application of only T1-W  andT 2W  SE or TSE (single echo) w ithout 
PD-W in o rder to be “time effective" for adult brain examination decreases possi
bility fo r lesion detection in som e neurodegenerative disorders. "M odern" screen
ing protocol in which turbo-FLAIR and single-echo T2-W  sequences are com 
bined as a replacement for traditional dual echo PD-W  and T2W  sequences should 
be strongly proven.

B-0194 1500
MRI of mannosidosis
M. Patjas. M.Y. Shapira, J.M. Gomori; Jerusalem/IL  

Purpose: Report the MRI findings of mannosidosis.
M ethods and m aterials: Three patients w ith a-m annosidosis confirm ed by leu
kocyte assay of acid-a-m annosidase activity were studied w ith conventional MRI 
of the brain. Two of the patients were brothers.
Results: All patients had w idening of the diploic spaces with underdevelopment of 
the paranasal sinuses and two (unrelated) had prom inent V irchow-Robin spaces. 
The tw o brothers had a tight foramen m agnum w ith upward d isplacem ent o f the 
brain stem without tonsilla r descent. One o f these brothers also had a C 2 -4  syr
inx, and dilated perioptic nerve sheath CSF spaces associated with papilledema. 
Conclusions: Tight foramen m agnum and its associated findings have not been 
previously described in a-m annosidosis. Its appearance in the two brothers sug
gests that it m ight be a different subtype o f a-m annosidosis. It is probably second
ary to dysplasia of skull base.

B-0195 15:05

Correlation between brain MRI abnorm alities and blood and urine 24-hour 
levels of Mn and Cu in patients with hepatic encephalopathy
T. Kodua. I. Diasamidze, F. Todua; Tbilisi/GE

Purpose: Recently “Manganeze Theory"for HE pathogenesis has been suggested. 
The aim  of this study was to review correlation between pallidar index (PI) and 
levels o f M n and Cu in the blood and urine in patients w ith HE.
Material and methods: 42 patients with HE (26 with alcoholic hepatitis, 14 postviral 
hepatitis and 2 patients w ith W ilson disease) and 12 healthy volunteers were stud
ied by MRI o f abdomen and brain before and after treatm ent. Levels of Mn and Cu 
in the blood and urine were studied by atom ic absorbtion method.
Results: PI of the patients directly correlated w ith 24 hour levels o f Mn in the urine 
before and after treatm ent and correlated with 24 hour levels o f Mn in the blood 
before treatment.
Conclusion: Correlation between brain MRI changes and Mn levels in the  urine 
a llows the recommendation o f treatm ent with Zn-sulphate in the com plex treat
m ent of HE.

B-0196 15:10

Periventricular leukom alacia and parasagittal injury
N. Erdoğan. S. Kumandas, A. Coşkun, S. Isÿn; Kayseri/TR  

Purpose: Parasagittal injury is defined as wedge shaped injury of parasagittal 
cerebral cortex and subcortical white matter, whereas periventricular leukomalacia 
is the  focal necrosis of periventricular deep white matter. S ince both lesions are 
dom inantly seen in the parietooccipital region, we tried to  define the auxiliary MR 
findings to differentiate these two entities.
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M ethods and m aterials: Thirtyseven patients with cerebral palsy underwent MR 
evalution w ith T 1 axial, T2 axial, T 1 sagittal and T2 coronal images obtained by 
Philips Gyroscan 1.5 T. In cooperation with the Pediatric Neurology clinician, 6 
cases were diagnosed as parasagittal injury and 5 cases were diagnosed as 
periventricular leukomalacia.
Results: Auxiliary signs other than diagnostic criteria were T2 hyperintensities 
extending into the subcortical white m atter (100 %), presence of subcortical cysts 
(80 %) and ulegyrias (60 % ) in patients with parasagittal injury. Undulation o l lat
eral ve n tricu la r w alls  w ere  observed in 50 %  o f cases  w ith periven tricu la r 
leukomalacia. Atrophic changes in body and splenium  of corpus callosum  were 
common in both groups.
Conclusion: T2 hyperintensities extending into the subcortica l region, the pres
ence of subcortical cysts and ulegyria greatly favors the diagnosis of parasagittal 
injury, whereas undulation o f ventricular walls due to deep white m atter atrophy 
was more frequently observed in periventricular leukomalacia.

B-0197 15:20

Correlation between MR im aging and neuro-endoscopy in supratentorial 
hydrocephalus: Prelim inary results
E. Tedeschi. С. laccarino, A. Bellotti, M. Schönauer. G. Belfiore; C aserta/IT

Purpose: In patients w ith supratentorial hydrocephalus due to different etiologies, 
brain M agnetic Resonance Imaging (MRI) findings were used to plan and follow- 
up Neuro-Endoscopie (NE) intervention, a low-invasivity procedure which permits 
intraventricular exploration, intracranial shunting and biopsies of lesions bulging in 
the ventricular system.
Materials and methods: In the past 12 months, 7 patients with triventricular hy
drocephalus o f different o rig in  (suprasellar archnoid cysts, neoplasm s of the p i
neal region o r III ventricle, norm al-pressure-hydrocephalus) were studied with 
contrast-enhanced MRI at 0.5 T  before and after NE, perform ed in general anaes
thesia using a rigid, 6  mm diameter, Zeppelin device.
Results: In all cases, MRI defined the etiology o f hydrocephalus, depicted the 
anatom y o f the diencefalo-hypothalam ic region, and pointed the target for biopsy 
in neoplastic cases. Most useful information included size, shape and position of 
Monro foramina, presence o f m asses or deformation of the III ventricle, and the 
position of tuber cinereum, m am illary bodies and basilar artery for planning a III 
ventricle-cisternostomy. Further, patency of intracranial shunts could be assessed 
a t follow-up.
Conclusions: Brain MRI is necessary both for planning NE, especially if intracra
nial shunting o r brain biopsies are considered, and fo r follow-up after intracranial 
shunting in supratentorial hydrocephalus.

B-0198 15:25

Measurem ents of supratentorial ventricular volumes using a stereotactic  
approach: Application to MR studies in schizophrenia
M. Quarantelli. M. Larobina, U. Volpe, G. Amati, A. C iarm iello, A. Brunetti,
M. Salvatore; Naples/IT

A im  o f the study: To apply the Talairach 3D proportional grid to segmented brain 
MR im ages to  m easure volum es o f supratentorial ventricular structures and to 
com pare the results with those obtained by manual assessment.
Material and methods: A software for autom ated identification o f third and lateral 
ventricles boundaries according to Talairach atlas was developed (automated 
method) and applied to  8 brain MR stud ies from schizophrenic patients, with d if
ferent degrees of ventricular enlargem ent and asymmetry, thus obtain ing auto
mated m easurem ents of the third and lateral ventricles volumes. The sam e subre
gions were m anually outlined on original axial MR im ages to obtain m easures of 
corresponding volumes (manual method, gold standard). Asym m etry o f the lateral 
ventricles was expressed as difference/average o f the two ventricles (asymmetry 
index).
Results: The autom ated m ethod required 10 minutes per study. Automated tech
nique significantly correlated with manual measurements for both lateral (R =  0.997) 
and third ventricles (R = 0.85), mean absolute difference between the volumes 
measured with the tw o techniques being 0.9 ml, with a  m aximum difference of
1.2 ml. Mean difference between asym m etry indexes as measured with the two 
techniques was 8.9 % (maximum 13.5 %), and significant correlation was present 
between these two m easures (R =  0.994).
Conclusion: These results suggest that using a stereotactic approach is possible 
to autom atically identify supratentorial ventricular boundaries. This method can be 
used to m easure corresponding volumes from  segmented MR brain image, when 
large data sets need to be analyzed.

14:00 - 15:30________________________________  Room G

Abdominal and Gastrointestinal

SS 301b
Colon and rectum (2)
Chairpersons:
P. Schnyder (Lausanne/CH)
P.J. Shorvon (London/GB)

B-0199 14:00

Activity assessm ent in ulcerative colitis: A com parison between hydro- 
MRI and endoscopy
K. Schunk. S. Reiter, N. Vogel, O. Rieker, T. Orth: M ainz/DE

Purpose: To assess the accuracy o f hydro-MRI in the assessm ent of the activity 
in ulcerative colitis (UC).
Material and methods: After an oral bowel opacification using 1000 ml o f a  2.5 % 
m annitol solution and a rectal bowel opacification using 250 -  500 ml o f an 0.9 % 
saline solution, axial and coronal breathhold sequences (T2W HASTE ± FS, con
trast-enhanced T1W  FLASH ± FS) were acquired in 12 patients with UC. The 
enhancem ent o f the bowel wall as well as m orphological MRI findings were corre
lated with the colitis activity index (CAI) and the results of colonoscopy including 
b iopsy specimens.
Results: The length of the affected bowel (MRI) correlated with the histopatho
logic index (r = 0.62; p = 0 .0 2 ) and the colitis activity index (CAI) (r = 0.56; p  =  0.03). 
The contrast enhancem ent of the inflamed bowel wall as well as the other MRI 
param eters did not correlate with the endoscopic/h istopathologic indices. 
Conclusions: In contrast to the transmural inflammation of Crohn's disease, the 
UC is lim ited to the mucosa. For that reason, the spatial resolution of MRI seems 
to be inadequate for the depiction of the morphologic and functional (contrast en
hancement) changes, which indicate activity in UC.

B-0200 14:10

Tim ing of bowel preparation for colon exam ination: A prospective, 
random ised single blind study
F.-T. Fork. E. Tóth; Malm o/SE

Purpose: The efficacy and tolerance of a  low volume sodium phosphate solution 
was compared with our standard high volume oral lavage solution in patients sched
uled for colon exam ination during early morning and midday.
Methods and material: The purgative effect of phosphosoda (NaP) (Phosphoral®, 
Ferring, Sweden) and polyethyleneglycol (PEG) (Laxabon®, Tika, Sweden) was 
studied in 320 randomised patients. The patients were allocated to  early morning 
and daytime examinations. The cleansing effect was scored on a scale of seven 
steps for each o f four sections of the colon.
Results: The treatment regimens produced overall good cleansing effects in 51 -  
63 % in the right colon and 70 -  80 % in the rectum. Best cleansing results were 
achieved with PEG alone, scoring 10 percentiles higher in the right colon and 
equal to  NaP in the left colon and rectum. The cleansing effect improved by 5 -  40 
percentiles by initiating the treatm ent at home and finalising it at the X-ray depart
ment in the morning after a n ight’s rest. The taste and effects of the cleansing 
regimens were tolerated favourably by more than 61 % .The patients in 47 -  66 % 
registered no side effects and m ajor ones were seen in up to 5 %,
Conclusions: PEG alone achieved the overall highest cleansing results, NaP being 
on par in the left colon and rectum and slightly inferior in the right colon. Irrespec
tive of treatment group the best results were noticed in patients allocated to com 
plete the ir pre-treatment at the Radiology departm ent and examined later in the 
day.

B-0201 14:20

Acute colon obstruction: Com parison of spiral CT with water soluble 
enem a and surgical findings
B. Twohig, E.J.R. van Beek, A. Blakeborough, R.A. Nakielny, A. Heseltine,
M.C. Collins; Sheffield/GB

Purpose: To assess the  potential value of contrast-enhanced spiral CT, as com 
pared with water soluble enema and surgical findings in patients with suspected 
large bowel obstruction.
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Materials/methods: A prospective study o f consecutive patients w ith suspected 
large bowel obstruction as shown by plain abdominal X-ray. Patients w ith air in the 
bowel wall were excluded. Contrast-enhanced spiral CT was perform ed prior to 
water soluble enema, and read blinded for o ther results. Findings of enema and 
surgery were used as reference method.
Results: Since October 1999, 17 patients were included: 10 female, mean age
75.6 yrs (5 7 -8 6 ) . Water soluble enema dem onstrated obstruction in 14 of 17 
patients. CT correctly identified the site of obstruction in all 14 patients. The cause 
was identified in 12 patients, while 2 showed change in calibre only. Additional 
information was obtained in 75 %  o f patients, such as local extension 60 %), a ir in 
bowel wall (42 %), metastatic disease 40 % ) and ureteric obstruction (8 %).
The management was affected in 75 % o f patients, resulting in (less extensive) 
palliative surgery or expedition o f surgery.
Conclusion: These prelim inary results indicate that C T  can identify obstruction 
and has additional value for the management o f patients w ith suspected colonic 
obstruction. It seems likely that spiral C T  w ill replace w ater soluble enema.

B-0202 14:30

Evaluation of CT in identifying colo-rectal carcinom a in the frail elderly  
patient
C. Ng.T. Doyle. H. Courtney. R. Bull, E. Pinto, T. Prévost, A. Freeman,
A.K. Dixon: Cambridge/GB

Objective: Frail, e lderly and im m obile patients frequently have difficulty in to lerat
ing formal colonic investigations. The aim of this study was to evaluate the accu
racy of CT (merely with prolonged oral contrast m edium) in identifying colo-rectal 
carcinoma in the frail/elderly population.
Materials and methods: The CT technique involved helical acquisition (10 -  15 mm 
collimation. 1.5 pitch) following two days of preparation with oral contrast medium. 
The outcome o f four years experience (1995 -  99) have been reviewed. The gold- 
standards were pathologica l and cancer reg is tra tion  records, together with 
colonoscopy and barium  enema, with a m inimum of 15 m onths follow-up. 
Results: 1104 CT studies in 1058 patients (mean age 78 years) were evaluated. 
CT correctly identified 85 of the 100 colo-rectal carcinom as in th is group (sensitiv
ity 85 % ), but m issed 15 cases (false negative rate 15 %; specific ity 91 %). The 
overall positive predictive value (PPV), including weak as well as strong "calls", 
was 50 %. Abnormalities outside the colon, considered valuable to overall patient 
management, were identified in 173 patients (16 %).
Conclusions: CT has a valuable role in the investigation of fra il/elderly patients 
with symptoms suspicious for a  colonic neoplasm. Although interpretation can be 
difficult, the technique is able to exclude malignancy w ith fair confidence. Further
more CT is able to identify otherw ise occult extra-colonic diseases.

B-0203 14:40

Can MRI predict the circum ferential resection margin in rectal cancer 
surgery?
R.G.H. Beets-Tan, G.L. Beets, R.F.A. V lieaen. A.G.H. Kessels, H. van Boven,
A. De Bruine, M.F. Von Meyenfeldt, C.G.M.I. Baeten, Ü.M.A. van Engelshoven; 
Maastricht/NL

Purpose: To evaluate the accuracy o f MRI with a phased array co il fo r preopera
tive staging of rectal cancer and predicting circumferential resection margin (CRM) 
in total mesorectal excision.
Methods: 76 patients w ith prim ary rectal cancer were evaluated with MRI at 1.5 T. 
Two observers scored tum or fo rT  stage and m easured the CRM. MR findings 
were compared with final histology.
Results: MR T  stage agreed with histological stage in 83 %  (к  0.77) for observer 
1, and in 67 % (к  0.52) for observer 2. The intraobserver agreem ent on the T stage 
was good (к  0.80) for observer 1 but moderate (к  0.49) fo r observer 2. The 
interobserver agreem ent was moderate (к  0.53). In 12 patients w ith a T 4  tum or a 
CRM of 0 mm was correctly predicted. In 29 patients w ith histological CRM more 
than 1 cm, observer 1 predicted in 28 patients a CRM of at least 10 mm and ob
server 2 in 27 patients. Regression curve analysis (95 % confidence interval) of 
the remaining 35 patients revealed that a CRM of at least 1 mm can be predicted 
accurate when distance m easured on MR is a t least 5 mm. The  intra- and 
interobserver reliability o f CRM m easurem ents was very high.
Conclusions: MRI shows m oderately accuracy and reproducibility for predicting 
T stage. C linically more im portant CRM can be predicted with high accuracy and 
consistency. This allows preoperative identification o f patients at risk for a recur
rence who w ill benefit from preoperative radiotherapy.

B-0204 14:50

Accuracy of MRI with phased array coil in local staging of rectal cancer
A. Laghj, C. Catalano, I. Baeli, V. Panebianco, F.G. Assael, R. lannaccone,
R. Passariello; Rom e/IT

Purpose: To assess the accuracy of MR im aging with phased-array coil in local 
staging of rectal carcinoma.
Subjects and methods: Twenty-two patients (17 males; 5 females; mean age: 
64 a) w ith known rectal cancer were studied using a 1.5 T m agnet (Magnetom 
Vision Plus; Siemens, Erlangen, Germany) with phased-array coil. All patients 
underwent rectal enem a of positive (nr. 10; 1:100 solution o f Gd-DTPA. Magnevist, 
Schering) contras t agent. MR protocols  included the  fo llow ing  sequences: 
nonbreathhold, high resolution T2w Turbo spin-echo (TR/TE/ETL/matrix/acq.t.: 
4055 ms/132 m s/33/390 x  512/3 m in 26 s) and fat-suppressed T 1 w FLASH (TR/ 
TE/m atrix/acq.t.: 156 ms/2.3 ms/131 x  256/23 s) before and after adm inistration 
o f contrast m edium acquired on m ultiple planes. D iagnostic confirm ation was ob
tained at surgery in all the  cases (17 anterior resections and 5 abdom ino-perito- 
neal resections). MR data were compared w ith histological specimens.
Results: On T2w images rectal wall layers were visible in all the cases; no differ
entiation between mucosa and subm ucosa was possible. Sensitivity o f MR imag
ing in T staging was 85 %, specific ity was 89 % and overall d iagnostic accuracy 
was 86 %. Accuracy was 89 % for T 1-T2 lesions, 80 % for T3 and 100 % for T4. 
Sensitivity o f MR im aging in N staging was 100 %, specificity was 60 %  and over
all diagnostic accuracy was 75 %.
Conclusion: The use of phased array coil provides good evaluation o f rectal wall 
layers and T staging o f rectal cancer w ith less patients d iscom fort com pared with 
endorectal coil; a further advantage is in the evaluation o f stenosing lesions and 
tum ors of the recto-sigm oid junction. Poor results are obtained for N staging.

B-0205 15:00

Anal canal cancer: Diagnosis and follow-up w ithTR U S  and color Doppler
F.M. Drudi. F. Trippa, F. Cascone, P. Ricci, A. Righi, P. M arziale, R. Passariello; 
Rom e/IT

Purpose: To define the role o f transrectal u ltrasound and co lour doppler in the 
evaluation, staging and management of patients with histologically diagnosed anal 
canal cancer.
Method and materials: 43 patients underwent digital rectal examination, anoscopy, 
abdom ino-pelvic com puted tomography, inguinal and transrectal u ltrasound and 
co lour doppler. 31 patients received combined chemoradiotherapy, while 12 re
ceived radiotherapy only due to clinical contraindications. Before and after therapy, 
UT and TNM staging was compared. Colour doppler was perform ed to assess the 
presence/absence of blood flow  w ithin the  lesion. In patients with com plete re
sponse to therapy, transrectal ultrasound sensitivity was compared to colour doppler 
in the differentiation of residual tum our from  post-radiation fibrosis. Ultrasound 
examination was carried out to assess inguinal lymph node involvement, and com 
puted tomography to detect abdom inal lymph nodes.
Results: In all stages, except stage 4, there were differences between TNM and 
UT staging, as TNM is often understaged. A fter treatment, ultrasound showed a 
sensitivity o f 71 % in the differentiation o f fibrosis from  residual tumour, o f 93 and 
95 % in the identification o f perirectal and inguinal lym ph nodes respectively. Be
fore treatment, co lour doppler showed colour signal in 91 %  of patients. After treat
ment, co lour doppler reached a sensitivity of 96 % in the  differentiation o f post
radiation fibrosis from  residual tumour. All results were confirm ed histologically. 
Conclusion: Transrectal ultrasound is useful in the staging and follow-up o f anal 
canal carcinom a. The com bination of ultrasound and co lour D oppler is useful in 
the distinction of fibrosis from  residual tum our after therapy and as biopsy guid
ance.

B-0206 15:10

Clostridium  difficile colitis: Value of CT findings
D. G eukens. J.H. Pringot, E. Ketelslegers, B.E. Van Beers, M. Delmee; 
Brussels/BE

Objective: To assess the sensitivity and specificity of CT findings in C lostridium 
difficile colitis.
Material and methods: 86 patients who underwent abdom inal CT and toxin in 
stool assay within 3 days were divided into Group A (positive for toxin in stool) and 
Group В (negative for toxin in stool). In both groups, we studied the colonic wall 
thickening and 3 associated signs, i.e. halo, hyperintense inner layer, and accor
dion pattern. Sensitivity and specific ity were assessed in 4 categories o f features: 
colonic wall thickening > 4 mm, idem plus one o f the associated signs, colonic wall 
thickening >  10 mm, idem plus one of the associated signs.
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Results: In Group A (31 patients, 35 procedures) values for sensitivity were re 
spectively 69. 40, 46, and 31 %. In Group В (55 patients, 61 procedures), values 
for specific ity were 77.88, and 92 %.
Conclusion: In patients with colonic wall thickening > 10 mm. specific ity of CT 
reaches 88 % and sensitivity 46 %. In patients with colonic wall thickening > 4 mm, 
sensitiv ity is 69 % but specific ity remains high only when associated signs are 
taken into account.

В-0207 15:20

Colonic cancer screening in Russia: Retrospective analysis o f 5-years 
experience
L.M. Portnoi, L.B. Denisova, G.A. Stashuk, V.A. Isakov. V.O. Nefedova,
A.A. Kaluzhski. B.M. Turovski; Moscow/RU

Aim of the study was to evaluate the efficacy of colonic cancer screening program 
in Moscow region performed by radiology departm ent of MONIKI.
Materials and methods: Screening was perform ed by annual photofluorography 
with double contrast barium enema in selected risk groups of local population. 
Risk groups were form ed according to  criteria developed on a basis o f com bina
tion o f main risk factors for colon cancer (age, d ie tary habits, hereditary etc). 
Colonoscopy was performed in all patients in whom  barium study was abnormal 
and fo r polypectom y if it was necessary. In difficult cases CT-scan and MRI were 
performed for the staging o f the tumor.
Results: Am ong the 6000 examined patients 189 colon cancers were found. In 
272 patients benign polyps were found, in 358 diverticulosis, in 112 ulcerative 
colitis, in 1405 functional disorders of large intestine, in 222 other diseases, and in 
3442 patients no disease was found. More than in 50 % benign diseases were 
diagnosed for the first time. Based on the estim ated incidence of colonic cancer in 
Russia, we calculated that in our risk groups we found 2.5 -  3.0 tim es more co
lonic cancers than could be found in corresponding age- and sex-matched control 
groups in general population.
Conclusion: Colonic cancer screening based on barium enema photofluorogra
phy of selected risk groups o f patients is efficient, as it allows to reveal m ajority of 
cases o f co lon ic cancer and a lot o f cases o f benign diseases.

14:00-15:30 Room H

Interventional Radiology

SS 309
Aorto-iliac disease: Stents and stent grafts (2)
Chairpersons:
W. Cwikiel (Lund/SE)
G.M.L. Guerrero Avendaño (Mexico City/MX)

B-0208 14:00

Postoperative follow-up of thoracic aorta diseases treated by 
endovascular covered stents
V. C habbert. P. Otal, P. Chemla, P. Soula, T. Smayra, P. Concina, F. Joffre,
H. Rousseau: Toulouse/FR

Purpose: Stent grafting is emerging as a new treatment for several pathological 
conditions involving the thoracic aorta. W e studied the outcom e o f thoracic aortas 
repaired w ith covered stents by CT scan and MRA.
Materials and methods: From January 1996 to june 2000, forty patients (36 men, 
mean age. 60.5 years) underwent stent grafting of the thoracic aorta: 15 traumatic 
aortic ruptures, 16 descending aortic aneurysms. 3 false aneurysm s and 6 type В 
aortic dissections. The postoperative follow-up was perform ed w ith X-Rays, CT 
scans and/or MRA (1 week to  3.5 years: mean 9.7 months).
Results: Rates of residual leaks, complications and death were respectively 15 %, 
15 % and 10% . All the traum atic aneurym s were excluded, w ith shrinkage of the 
throm bus around the stent graft in 53.3 %. Aneurysm s were com pletely excluded 
in 75 %  of cases, there were residual leaks in 25 %; the aorta diam eter was equal 
in 56.2 %, decreased in 31.2 % and increased in 12.5 %  w ith leaks. All the false 
aneurysm s were excluded with decreasing o f the aorta diam eter in 75 %. The 
false lum en of the dissections were com pletely clotted in 66.6 % o f cases with 
significant reduction in size of the false lumen and increase o f the true lumen in
66.6 %, the diam eter increased with residual flow in 16.6 %.
Conclusion: Stent gafting is an effective alternative to open surgery for the treat
m ent o f thoracic aorta diseases. The follow-up m ust be regular. Increasing in size 
of the aorta  suggests a leak or a residual flow  in the false lumen.

B-0209 14:10
V o lum e tric  a n a ly s is  o f the  a neu rysm a l sac a fte r end o va scu la r repa ir o f 
a b d o m ina l a o r t ic  ane u rysm s
I. Bargellin i. E. Neri, С. Vignali, R. C ioni. P. Petruzzi, С. Bartolozzi; Pisa/IT  

P u rpose : We aim ed to determ ine the value and the degree of volumetric change 
of the aneurysm al sac after abdom inal aortic endografting.
M a te ria ls  and  m e th o d s : A series of 25 patients that underwent endovascular 
repair of abdominal aortic aneurysm  was evaluated with CT angiography (СТА) 1, 
3, 6 and 12 m onths after treatment. СТА data sets were evaluated on a dedicated 
workstation (Advantage W indows 3.1 ; GEMS). A  region growing method was used 
to  isolate the aneurysmal sac and endograft; thereby volume measurements could 
be obtained autom atically by the software. Volume variations were determined for 
each patient and a com parison was made between patients with and without 
endoleaks. Endoleaks occurred in 5 patients, at discharge in 3, and 1 year after 
treatment in 2.
Results: In patients w ithout endoleaks the average volume reduction was 5 %,
3.7 % and 2.8 %  at 3, 6 & 12 m onths follow up respectively, with 12 % total reduc
tion of the initial volume. In patients with endoleaks the mean reduction o f the 
volume was null w ith mean size variations of 6  %, 1.5 % and -1 .9  %  at 3 ,6 , and 
12 months follow-up. In patients with endoleaks that occurred at 12 months from 
the procedure the volume reduction was significant a t 3  & 6 m onths (mean reduc
tion size 5 %) accordingly. The difference o f the mean variation of the volume size 
was statistically significant between the two groups (p < 0.01).
C o n c lu s io n : The precise volum etric assessm ent of the aneurysmal sac is a reli
able m ethod for the assessm ent of treatment outcome. In our study, no significant 
reduction o f the  aneurysm al sac occurred in patients with endoleaks.

B-0210 14:20

The  ro le  o f c o m p u te d  to m o g ra p h y  a ng io g ra p h y  (СТА) in  th e  m anagem ent 
o f p rox im a l rena l a rte ry  s te n o ses  (RAS). P art I: P re -the rapeu tic  les ion  
chara c te riza tion
V. Chabbert, P. Otal, S. Musso, P. Chemla, H. Rousseau, F. Joffre: Toulouse/FR

P urpose : To evaluate and com pare with digital substraction angiography (DSA) 
the anatom ical information yielded by СТА in the pre-therapeutical assessment of 
proximal RAS.
M a te ria ls  and m e th o ds : 84 consecutive patients presenting with an atheroscle
rotic stenosis located in the first centim eter of a renal artery were prospectively 
evaluated by СТА over a 16 m onths period. The analysis of the renal artery was 
focused on: the position of the ostium, the orientation and course of the orig in of 
the renal artery, the characteristics o f the stenosis (degree, calcification, location) 
and the im portance of the involvement o f aorta by the atherosclerotic process 
(plaques, calcification). The information yielded by СТА was compared with DSA, 
when performed (n = 64).
R esu lts : 197 renal arteries were analysed. Com parison with DSA demonstrated 
the superiority of СТА over DSA in term s of determination of the renal artery in the 
axial plane, detection of calcification (55 versus 23 % ) and depiction o f para-ostial 
aortic plaques. СТА allowed the classification of RAS into 3 categories: truncal 
(type I), pseudo-truncal (type II) and ostial (type III) lesions.
C o n c lu s io n : When compared w ith DSA, СТА brings more precise information 
about the anatomical characteristics of RAS, that may influence endovascular treat
ment.

B-0211 14:30

The  ro le  o f co m p u te d  to m o g ra p h y  a n g io g ra p h y  (СТА) in  th e  m anagem ent 
o f p rox im a l rena l a rte ry  s te n o ses  (RAS). P art II: Its  im p a c t on 
e n d o va scu la r tre a tm e n t
V. Chabbert. P. Otal, S. Musso, P. Chemla, H. Rousseau, F. Joffre; Toulouse/FR

P urpose : To evaluate the influence of СТА characterization of proximal RAS on 
the procedure and outcom es o f percutaneous translum inal renal angioplasty 
(PTRA).
M a te ria ls  and  m e th o ds : Among 84 consecutive patients that were prospectively 
included in this series, 55 underwent PTRA. The decision for endovascular treat
ment, its feasibility, the rate of immediate success, the m orbi-m ortality and clinical 
outcom es were correlated to the СТА classification of the lesions into 3 types: I 
(truncal), II (pseudo-truncal) and III (ostial).
R esu lts : The decision not to  perform a PTRA was taken, according to the depic
tion by СТА of complex lesions, in 5 patients considered at high risk of angioplasty. 
The rate o f failure (14.6 % ), o f technical d ifficulties (27 %), o f complications (19 %), 
the need for endoprosthesis were correlated w ith the lesion type and its degree of 
calcification. M ost of these events occurred in type II and III groups. 100 % o f type 
III, 50 % of type II and 8 % of type I lesions required a stent placement.
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Conclusion: СТА yields m orphological information that are not available from 
angiography and may influence therapeutic strategy. СТА is a useful imaging m o
dality when PTRA is planned.

B-0212 14:40

Endovascular treatm ent o f acute and chronic type В dissection and 
penetrating ulcer with com mercially available stent-graft in 11 patients
J. Sailer. P.L. Peloschek, M. Grabenwöger, T. Rand, S.A. Thurnher, J. Lammer; 
Vienna/AT

Purpose: To report clinical experience with endovascular repair of acute and chronic 
type В dissections and penetrating ulcers using stent-grafts.
Methods: We investigated efficiency o f translum inal endovascular stent-graft in
sertion in 7 patients with descending (type B) aortic dissection and in 4 patients 
with penetrating ulcer using the Thoracic GORE-EXCLUDER Endoprothesis. We 
evaluated extend of the dissection, the distance between entry tear and left sub
clavian artery and the diam eter o f the true and false lumen using cross-sectional 
CT scans over a median follow-up period o f 254 days.
R esu lts : Stent-graft deployment was successful in all cases. In 8 patients deploy
ment of two stent-grafts was necessary to exclude residual flow into the false 
lum en . The  m ean  le n g th  o f th e  ty p ic a l typ e  В d is s e c tio n s  (n = 7) w as 
22.31 ±  24.59 cm  and 3.28 ±  1.14 cm  for the penetrating ulcers (n = 4). The mean 
distance between the orig in of the left subclavian artery and the  entry  tea r was 
5.24 ±  3.74 cm  (n =  11). We observed one m ajor complication: a retroperitoneal 
haematoma, requiring surgical treatment. During fo llow  up the mean d iam eter of 
the  false lum en in d issecting aneurysm s decreased from  2 .34 ± 0 .5 8  cm  to
1.0 ± 0.36 cm ( 58 %), the true lumen increased form 1.56 ± 0.5 cm to 3.5 ± 0.84 cm 
(+124 %). For penetration ulcer the equivalent data was from 1.08 + 0.67 cm  to 
0.37 ± 0.32 cm  (-6 5  % ) and from  3.88 ± 1.52 cm  to 4 .53 ±  1.01 cm  (+16 % ). In 8 
patients tota l throm bosis o f the false lumen was achieved.
Conclusion: Stent-graft placem ent is considered as a potential a lternative in the 
treatm ent of aortic type В dissection or u lcer-like penetrations.

B-0213 14:50

Stent angioplasty for m anaging renovascular com plications of acute  
aortic dissection
M. Takahashi. M. Uder, D. Gohl. G.K. Schneider, B. Kramann;
Homburg a. d. Saar/DE

Purpose: To describe the appropriateness o f stent angioplasty in renovascular 
complication associated with acute aortic dissection.
Materials and methods: Three patients w ith acute aortic dissection developed 
unilateral renal a rte ry strictures. All the patients com plained abdom inal pain and 
therefore underwent d iagnostic catheter angiography in order that mesenteric is
chemia could be surely ruled out. At the tim e o f angiography both renal function 
and general condition were stable in tw o patients and deteriorating in one patient. 
The form er received the stent placem ent in affected renal arteries a t the same 
time, while in the latter generalized ischemia of abdom inal organs were controlled 
a t first with a percutaneous balloon fenestration. The stent placem ent in the latter 
patient was perform ed on la ter day. All the procedures were attem pted with mild 
p re -d ila ta t io n  fo llo w e d  by  a u n iq u e ly  th in  p re -m o u n te d  s te n t s y s te m  
(HERCUUNK14; Guidant).
Results: In two patients, false aortic lum ens to ta lly perfused affected renal arter
ies and in one patient, a true lum en did. Every procedure was successfully per
formed via the true aortic lumen. Neither residual strictures nor complications were 
observed.
Conclusion: The em ergency or sub-em ergency stent angioplasty could properly 
resolve renal artery stricture associated with acute aortic dissection, probably re
sulting in salvage of blood supply to the kidneys.

B-0214 15:00

Multicenter clinical evaluation of a new endovascular stent (Za-Stent®)
R.F. Dondelinger1, H. Rousseau2, T. Jargiello3, L. Stockx4, K.A. Hausegger5,
D. Vorwerk6, G. Trotteur1, D. H enroteaux', M. Sapoval7, D. Tsetis8; 'L iège/BE. 
гToulouse/Ffì, 3Lublin/PL. 4Leuven/BE, 5Graz/AT. elngolstadt/DE, 7Paris/FR, 
Blraklion/GR

Purpose: To evaluate Za-Stent® in the treatment of primary and secondary stenosis 
or occlusion o f the iliac artery.
Material and methods: The Za-Stent® is a  selfexpanding Nitinol stent. A 12 month 
study was conducted. Seventy-five patients were included, 63 male, 12 female, 
aged 41 -  81 years (mean: 58). Onset of sym ptom s was 1 - 1 2 0  m onths (mean: 
13, median 6). Forty percent o f patients were classified Rutherford c lass 2, and 
41 % class 3. Ninety lesions were treated. Fifty-two percent o f the lesions were

located in the  com m on iliac arteries. Iliac occlusion was present in 16 % of the 
cases. Length o f lesion was 10 -  29 mm in 47 %, 30 -  69 mm in 39 %  and 70 -  
89 mm in 5 %. Evaluation was obtained by clinical follow-up and D oppler exam i
nation at day 1 ; and 1, 3 and 6 m onths after stenting.
Results: Hundred stents were implanted in 90 lesions; 96 stents were placed as 
planned. Deployed stents were poorly visible in 80 %, stent markers were well 
identified in 75. The procedure was qualified 1 00%  successful in 8 7 % . 100%  
stent expansion was reached in 70, 90 -  99 % in 26, and 80 -  89 % in 4 stents. All 
stents were patent a t Doppler; 5 2 ,38  and 13 stents a t 1 ,3  and 6 months follow-up. 
One occlusion of the superficial femoral artery and one groin hematoma occurred. 
One stent protruded in the aorta.
Conclusion: Treatment o f iliac stenosis and occlusion with Za-stent®  is effective 
and safe.

B-0215 15:10

Aortobiiliacal stenting in chronic iliac artery occlusions: Early and late 
follow-up in 21 patients
C. M üller-Leisse. K.-L. Hajeck, R. Janßen, F. Korsten, U. Kamphausen: 
Mönchengladbach/DE

Purpose: To determ ine the outcom e of aortobiiliacal stenting in atherosclerotic 
iliac a rte ry disease.
Material and methods: We evaluated retrospectively the data obtained in 21 pa
tients w ith com m on iliac a rte ry  occlusion on one side and com m on iliac artery 
stenosis contralaterally, who had presented a t our departm ent over a six 6-year 
period. Occlusion of the com m on iliac a rte ry  alone was seen in 19, occlusion of 
the common and external iliac arteries in two. The recanalization procedure was 
performed with w ire and catheter techniques using a retrograde (preferred) o r an 
antegrade approach. Both sides were stented simultaneously. In 16 patients CT 
was performed after stenting either because of pain during balloon-dilatation (n -  4) 
or in order to  check the position of the stents and their degree o f expansion (n = 12). 
Results: Technical success was seen in 20 of 21 patients (95.2 %). In the three 
patients with pain during balloon-dilatation, CT revealed incom plete expansion of 
the  stent. Early reocclusion caused by stenosis proximal to  the stent was seen in 
two patients (4.8 %). Late reocclusions were observed in three patients, one of 
which had already had early reocclusion, and another one o f which had residual 
stenosis a fter prim ary intervention. In five patients restenosis developed within 30 
months. Embolism was observed in two patients.
Conclusion: Aortobiiliac stenting may be an appropriate a lternative to surgical Y- 
prostheses. Restenosis is one o f the main reasons for reocclusions. CT is recom 
mended after the stenting procedure in com plicated cases.

B-0216 15:20

Long femoral and iliac artery occlusions: Recanalization and outcome
C. M üller-Leisse. K.-L. Hajeck, R. Janßen, A. Kippels; M önchengladbach/DE  

Purpose: To determ ine the  feasibility o f recanalization o f long iliac a rte ry occlu
sions and to establish its patency.
Material and methods: We retrospectively evaluated the data o f 23 patients with 
long occlusions of e ither the common iliac a rte ry (CIA) (n =  3), the external iliac 
artery (EIA) (n 12) o r both C IA  and EIA (n = 7). In one patient all three vessels, 
the common femoral artery included, were involved. The mean length of the occlu
sions was 12.6 cm. The recanalization procedure was perform ed w ith w ire and 
catheter from  retrograde (preferred) o r antegrade and stent-pta was performed. 
Results: Technical success was seen in 20 of 23 patients (87 % ). There was one 
acute thrombosis. W e saw 4 early reocclusions (17 %), one because of insuffi
c ient run off, the other three because of insufficient dilatation. Late reocclusions 
were observed in 4  (17 % ), one of which had already had early reocclusion, an
other one dem onstrated stent breakage, no reason was found in the other two. In 
3 patients, who were readmitted to our departm ent within 30 months stenosis was 
diagnosed and successfully treated by ballondilatation or stent. Embolism was 
observed in 6  patients (26 % ), in five on the  ipsilateral, in one on the  contralateral 
side of the  occlusion.
Conclusion: Recanalization o f even long iliac artery occlusions is feasible. As we 
m ainly used one type of stent, the  high rate of reocclusion and embolism may be 
due to the type of stent used.
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B-0217  14:00

Continuous am bulatory peritoneal dialysis: Assessm ent of com plications  
with CT peritoneography
O.l. Karahan. H. Taskapan, C. Utas, A. Coskun, M. Gulec; Kayseri/TR  

Purpose: To assess the effectiveness of CT peritoneography in detecting the  com 
plications o f continuous am bulatory peritoneal d ia lysis (CARD).
Materials and methods: We examined 64 patients with chronic renal insufficiency 
who were on CARD treatment. Patients consisted of 39 m ales and 25 females 
(mean 44 years: range, 1 3 -7 1  years). C T  peritoneography was perform ed by 
adding 50 ml of 60 % m eglum ine diatrizoate to  each liter of d ia lysis flu id one hour 
before the examination. Shimadzu CT/SCT-7000 TX scanner was used to get axial 
10 mm thick slices through the abdom en and pelvis.
Results: Based on the presence of sym ptom s related to CARD applications, the 
patients were divided into sym ptom atic (Group I) and asym ptomatic (Group II). 
G roup I consisted of 28 cases (44 %) and Group II consisted of 36 cases (56 %). 
A t least one com plication was detected in 19 (68 %) cases in G roup I and in 8 
cases (22 % ) in Group II. In sym ptom atic group, com plications were localized fluid 
collection in one (4 %), peritoneal adhesions in one (4 % ), d ialysis leakage in 13 
(46 %) and abdominal hernias in 14 (50 %). Complications in asymptomatic group 
were leakage along the catheter tunnel in 6 (17 % ), um bilical hernia in one (3  %) 
and peritoneal adhesions in one (3 %). In 27 cases w ith CARD com plications, 
clinical management was changed in 21 cases (78 %).
Conclusion: CT peritoneography is useful for detecting the com plications related 
to  CARD. In p a tie n ts  w ith o u t sym p tom s re la ted  to C AR D  tre a tm e n t, C T  
peritoneography at regular intervals may help to  detect the com plications in early 
period.

B-0218 14:10

Spiral CT findings of peritoneal carcinom atosis: Gl vs. GYN origin?
S. Lee, O. Woo, C. Park, I. Cheong. K. Kim, I. Cha: Seoul/KR

Purpose: To assess it is possible to differentiate peritoneal carcinom atosis (PC)
from  gastrointestinal (G l) and gynecologic (GY) orig in on the  basis of spiral CT
findings.
Materials and methods: Spiral CT findings of twenty eight patients (17 men, 12 
women) of peritoneal carcinomatosis were evaluated retrospectively. PC from twenty 
two Gl orig in were 18 gastric, 2 colon, 1 peripheral cholangiocarcinom a, and 1 
pancreas carcinoma. PC from  seven GY orig in were 4 mucinous adenocarcinoma 
and 4 serous cystadenocarcinom a. Spiral C T  findings evaluated were (1 ) amount 
of ascites (no ascites, small amount, large am ount), including the lesser sac, 
(2) thickening or contrast enhancem ent of parietal peritoneum, (3) mesenteric 
nodule, (4) omental thickening, (5) paraaortic lym phnode enlargement. (6) hydro
nephrosis, (7) intestinal dilatation.
Results: Large am ount of ascites was seen in both groups of PC, but no case GY 
orig in shows small am ount of ascites. Abnormal findings of parietal peritoneum 
and m esentery were noted on 17 cases (78 % ) of G l origin, and 7 cases (100 %) 
o f GY orig in. Om ental thickening was seen in 12 cases (52 % ) and 5 case (71 %), 
respectively. Paraaortic lymphnode enlargement was noted in 5  cases of G l origin 
(1 above renal vessel, 4 infrarenal) and 1 case (infrarenal) of GY origin. Hydro
nephrosis was seen only in G l origin. 3 in right, 2 in left, 3 in both kidneys. Intestinal 
dilatation was noted in 4 cases of Gl origin.
Conclusion: PC from  GY origin showed more am ount o f ascites, and tendency to 
involve the parietal peritoneum  and m esentery than Gl origin. Hydronephrosis 
was m ore frequent in Gl origin.

B-0219 14:20

System atic CT evaluation of thoracic and abdominal blunt trauma: 
Im m ediate vs. delayed film reading
P. Deleuse, J.H. Boverie, В. Ghaye, R.F. Dondelinaer: Liège/BE

Purpose: To evaluate retrospectively system atic CT at adm ission in thoracic and
abdom inal blunt traum a patients and im m ediate vs delayed film  reading.

M aterials and methods: Three-hundred-eight trauma patients (233 male, 75 fe
m ale) aged 2 to 98 years (mean 36.2) were admitted from  1997 to  1999. 98 %  of 
patients had sustained blunt trauma. Two-hundred-seventy CT studies were ob
ta ined im m ediately a fter resuscitation. Intravenous contrast was given in 98.5 %, 
oral contrast in 0.4 %. In 82 %, thorax and abdom en were investigated, in 17 % 
abdomen alone, in 1 % thorax alone. 75 exam inations were obtained between 6 
and 12 p.m., 25 % between 0 and 8 a.m. Results o f immediate vs delayed film 
reading were compared.
R esu lts : 197 (73 %) examinations were abnormal. Pulmonary contusion was found 
in 51 %, hem othorax in 3 7 % , thoracic fractures in 32 %, hemomediastinum in 
15 % and pneum om ediastinum  in 5 %. Thoracic aortic rupture was seen in 1 %. 
Hem operitoneum  was present in 19% ; splenic, hepatic, renal, and pancreatic 
contusion were seen in 8 %, 7 %, 3 % and 1 %. Injury to  the Gl tract was seen in 
1 %. In 4 %, significant visceral contusion was present w ithout hemoperitoneum. 
Pelvic bone or spine fractures were seen in 26 %. Extravasation o f contrast mate
rial was docum ented in 4 %. Arterial hem ostatic embolization was obtained im
m ediately a fter CT examination, when necessary. Immediate film  reading had a 
SE, SP, N PV, PPV of 86.2 %, 99.8 %, 98.7 %, 97.8 %, and delayed interpretation
97.0 %, 100 %, 99.7 % , 100 %.
Conclusion: CT is a reliable test in the evaluation o f blunt polytrauma patients. 
Secondary reading does not improve results.

B-0220 14:30

T2-weighted M R-im ages for screening of the upper abdomen in pelvic 
m alignant disease
V. Järy1, L. Blomqvist2; ' Tartu/EE, ■’Slockholm /SE

Purpose: To explore the efficacy of axial T2- weighted MR imaging for screening 
of metastases in the upper abdomen.
Materials and methods: Retrospective blinded review o f MR images in 111 pa
tients w ith pelvic malignant disease was performed. After high resolution pelvic 
MRI on a 1.5 T system w ith a  multicoil array, all patients were additionally exam
ined w ith T2-weighted fast spin echo (FSE) im ages of the upper abdomen using 
body coil.
Results: MR imaging was able to give additive diagnostic information (previously 
unknown metastases, progress o f the m alignant disease, confirm ation or rejec
tion of suspected metastases) in 21 from  111 studied patients. 79 from 86 (92 %) 
patients considered metastases-free on axial T2-weighted images maintained this 
status during for a m inim um  of 1.5 year follow-up. Nine patients 2 - 2 3  (median 
8.2) m onths later developed liver o r lymph node metastases. Average prolonga
tion of the MR study for perform ing one additional sequence was 6.6 min. 
Conclusion: Axial T2-weighted FSE MR imaging is in our experience reasonably 
effective way of screening the upper abdomen using scanners which do not have 
ultra-fast imaging techniques that potentia lly enable com plete protocols covering 
both the upper and lower abdomen in one examination.

B-0221 14:35

CT findings of appendicitis resulting in small bowel obstruction
S.-W. Yoon. K. Kim, J.-S. Yu, H. Kim, M.-S. Park; Seoul/KR  

Purpose: To evaluate the  CT findings o f appendicitis resulting in small bowel ob
struction.
Materials and methods: Through a review o f CT images of 144 surgically verified 
appendicitis, 6 cases accompanied with mechanical obstruction o f the small bowel 
were identified. CT findings o f six patients were analyzed into identification o f the 
a p p e n d ix , p re se n ce  o f a p p e n d ic o lith , p e r ia p p e n d ic e a l f lu id  c o lle c tio n , 
periappendiceal fat stranding, and location o f appendiceal tip. All the CT findings 
were com pared to  surgical findings.
R esults: Five (83 % ) o f 6 cases  show ed d ila ted  append icea l lum en w ith 
periappendiceal fat stranding on CT. The diam eter of the  dilated appendiceal lu
men were ranged from 1 cm  to  2 cm  (mean 1.44 cm). Appendicolith was identified 
in 3 (50 %). Periappendiceal flu id collections suggesting com plicated appendicitis 
were seen in 5 cases (83 % ) including 1 periappendiceal abscess formation. The 
appendiceal tip  adhered to  small bowel loop was identified on CT, and verified 
surgically in 4 cases (67 %).
Conclusion: Appendicitis can induce small bowel obstruction by means of in
flam m atory adhesion to the small bowel loop. Identification o f adhesion site in
cluding the  typical findings of appendicitis in CT can be crucial for early diagnosis 
and proper treatm ent o f appendicitis resulting in small bowel obstruction.
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В-0222 14:40
CT findings of surgically proved nine isolated m esenteric desmoid 
tumors: Radiologic-pathologic correlation
S.-W. Y&ìq, K. Kim, J.-S. Yu, H. Kim, H.-C. Shin, Y. Kim, M.-S. Park, S .-l. Lee; 
Seoul/KR

Purpose: To document the CT findings of isolated m esenteric desm oid tumors 
(not associated with Gardner syndrom e) compared to  the pathologic findings. 
Materials and methods: Seven unenhanced and 9 contrast-enhanced CT im 
ages of surgically proved isolated mesenteric desm oid tum ors in nine patients 
were subjected. CT findings of tumors were analyzed into the mass contour (round 
vs. oval), m arginal smoothness, infiltration to the adjacent bowel, and the pattern 
of contrast enhancement. CT findings were correlated w ith surgical and patho
logic findings.
Results: The tumors were measured from 5 cm  to 9 cm in diameter (mean 6.9 cm). 
Among the 9 lesions, 5 (56 %) were oval and the  others (44 %) were round. Two 
(22 % ) cases showed lobulated contour. Six (67 %) were well-marginated, and 2 
(22 % ) showed perilesional fat stranding less than 30 %  o f the ir margin. The rest 1 
(11 % ) was poorly marginated. In 6  (67 %) of 9 cases, the presence of infiltration 
to the adjacent bowel was suggested on CT and verified surgically. All cases showed 
high attenuation in contrast-enhanced C T  with inhom ogeneous enhancem ent 
pattern in 8 (89 % ).The com ponent o f m yxoid degeneration (n = 3), hemorrhage 
(n = 1), hyalinization (n =  1), fat (n = 2) as well as tum or vascularity (n =  1) in the 
pathologic specimen were correlated with low attenuation densities considerably 
on CT.
Conclusion: Isolated mesenteric desmoid tumors are large, well-marginated mass 
in the most of cases on CT. Inhomogeneous contrast enhancem ent pattern of 
these tumors are determined by m yxoid degeneration, hemorrhage, hyalinization, 
fat o r tum or vascularity.

B-0223 14.45

Multislice-CT for immediate whole body exam ination in polytraum atized  
patients
M. Bieger, R.J. Bale, A. Mallouhi, A. Kathrein, C. Fink, B. Czermak, W. Jaschke; 
Innsbruck/AT

Purpose: Whole body multislice-CT (MSCT) offers the  potential o f fast and reli
able primary diagnostic in patients with multiple trauma. However, the role o f MSCT 
in emergency diagnostic is still uncertain. We evaluated the potential of M SCT in 
prim ary emergency diagnostic.
Materials and methods: A MSCT, installed next to the  emergency room allows 
for fast volume acquisition and generation o f high resolution m ultiplanar- (M PR’s) 
and 3D-reconstructions. To improve initial m anagem ent o f m ultiple traum a we 
designed following comprehensive algorithm  for in-hospital trauma care: (A) initial 
assessm ent of im m ed ia te  life -th re a te n in g  d iso rde rs , (B) ch es t X -ray  and 
sonography to detect free fluid, (C) a fter stabilization and maintenance o f vital 
functions performance of a whole body MSCT, (D) additional plain film s if neces
sary. The results o f 400 CT-examinations were reported. Additional radiological 
examinations and changes of diagnoses were documented. The num ber of recog
nized and non-recognized im portant CT-findings and the scanning duration were 
evaluated. Time saving was calculated by the number of examinations, which were 
not necessary due to  the use o f MSCT.
Results: Early use of MSCT instead o f conventional radiographs saves time (1 -  
2 hours per patient). L ife-threatening injuries (skeletal fractures, thoracal and ab
dominal trauma, vessel injuries) can be reliably d iagnosed (sensitivity 100% ). 
D iagnostic angiography can be supplem ented by MSCT.
Conclusion: M SCT is a reliable and fast d iagnostic m ethod for managem ent of 
severely injured patients.

B-0224 14 55

Causes o f sonographic overdiagnosis in the radiology departm ent of a 
university hospital
B. Krug. U. Wolters, H. Stützer, К . Lackner; Cologne/DE  

Purpose: To establish why 16 %  o f all 1045 patients undergoing abdom inal and/ 
or vascular surgery who were referred to  the Central Departm ent of Radiology for 
a В-image sonogram for the  first tim e over the period of one year had stated that 
they had imaging tests of the same regions of the body that had been conducted 
or scheduled over the last 6 weeks w ithout changing the clinical findings. 
Methods: One senior resident in radiology and one resident in surgery retrospec
tively reviewed the medical records of the patients reporting pre- and parallel tests. 
Results: 108 of the 171 medical records (63 %) were available. Double-diagnosis 
was found on 14 report form s ( 13 %). There were 10 (9 %) parallel sonograms, 4 
(4 %) parallel computed tomograms and 2 (2 % ) paralle l MR tom ogram s not m en

tioned in the patient reports. In total, 121 sonograms, 39 com puted tomograms 
and 10 MR tomograms were evaluated. 41 of the 55 (75 %) prelim inary sonograms 
perform ed by general practitioners and specialists in private practice were not 
docum ented in the m edical records. Double-diagnosis was performed in 2 pa
tients due to justified doubts about the accuracy o f the prelim inary findings. Even 
though a record existed of clinically p lausible findings, 36 of the 43 (84 % ) prelim i
nary sonogram s perform ed by doctors in the university hospital were repeated to 
verify the diagnosis w ithout any diagnostic benefit.
Conclusions: A cross-specialty consensus about the diagnostic value of B-im- 
age sonography and management o f the findings obtained is o f param ount im por
tance.

B-0225 15:05

3D FLASH sequence and volume-rendered reconstructions in MR imaging 
evaluation of upper abdomen
A. Laghi, С. C atalano. V. Panebianco, I. Baeli, I. Sansoni, R. Passariello;
R om e/IT

Purpose: The aim of our study was to evaluate potential advantages of T 1 -weighted 
3D GRE sequence for magnetic resonance imaging evaluation o f the upper abdo
men using volum e-rendering as recostruction algorithm.
Materials and methods: Thirty-one consecutive patients underwent MR imaging 
of the upper abdomen using 1.5 T  supeconductive m agnet w ith 25 m T/m  gradi
ents, 600 ms rise time, equipped with phased-array multicoil. Imaging protocol 
included breath-hold sequences: T2w  HASTE (TEeff/echo spacing/Nex/acq.t.: 
90m s/4.1 m s/1 /20s); unenhanced fat-suppressed T1w FLASH (TR/TE/m atrix/ 
acq.t.: 156 ms/2.3 ms/131 x 256/23 s) and unenhanced and dynam ic contrast- 
enhanced fat-suppressed T1-weighted 3D GRE (TR/TE/m atrix/acq.t.: 4.2 ms/
1.8 ms/256 x 256/20 s) follow ing i.v. injection o f 0.1 m m ol/kg o f gadodiam ide, ac
quired during arteria l and portal phases. Images were interactively evaluated on a 
dedicated workstation using volum e-rendering algorithm.
Results: Images o f diagnostic quality were obtained in all the cases. Normal find
ings were observed in 12 cases. Hepatocellu lar carcinom as were detected in 6 
cases, hepatic hydatid cysts in 6 cases, liver metastases in 3 cases and pancre
atic carcinom as in the remaining 4 cases. Three-dim ensional GRE im ages pro
vided the correct diagnosis in all cases. The use of m ultiplanar reconstructions on 
different planes provided additional information on lesion localization and relation
ship w ith contiguous structures. MIR images from  arteria l phase provided visual
ization o f arteria l vessels dem onstrating vascular encasem ent in three pancreatic 
carcinomas.
Conclusions: The use of T 1 -weighted 3D GRE sequence for the evaluation o f the 
upper abdom en has the sam e diagnostic accuracy as 2D images. Further diag
nostic advantages are represented by 3D data elaboration, providing thin and thick 
slab m ultip lanar views of the  lesions and selective visualization o f vascular struc
tures.

B-0226 15:15

Herniography and Inguinal pain: Correlation with surgery over a 5 year 
period
J. Jones. A. M itchelmore; Bristol/GB

Purpose: To assess the sensitivity, specificity and safety of herniography when 
used in the clinical management of inguinal and peri-inguinal pain in the  presence 
of a normal clinical examination.
Materials and methods: This retrospective study correlated case histories and 
exam inations w ith the radiological and surgical findings over a five year period. 
Results: Herniography was performed on 112 patients (74 men, 38 women). There 
were 3 false negative results and 2 false positive results g iving a sensitivity of 
84 %  and spec ific ity  o f 97.5 %. There  w ere  no s ign ifican t com plications of 
herniography.
Conclusion: Herniography is a sensitive, specific and safe investigation for the 
m anagem ent of groin pain.

B-0227 15:20

Value of CT after laparoscopic repair o f postsurgical ventral hernia
K.l. Gossios. A. Zikou, C. Tsom panlioti, P. Vazakas, A. G lantzouni,
G. G lantzounis, D. Kontogiannis, E. Tsimoyiannis; loannina/GR

Purpose: To describe C T  findings after laparoscopic repair of postsurgical ventral
hernia.
Materials and methods: Ten patients underwent laparoscopic repair of postsur
gical ventral hernia. After introduction of laparoscopic instrum ents through small 
trocar ports the herniated bowel loops were dissected free and reduced into the 
peritoneal cavity w ithout resecting the hernia sac which was cauterized. The Gore-
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Tex DualMesh Biomaterial patch was sized and placed over the abdominal defect. 
The mesh was secured onto the underlying fascia with unabsorbable sutures and 
clips. CT o f the abdomen was performed the 1я and the 15"' day after laparoscopic 
repair and according to clin ical findings. Scanning was performed by a conven
tional equipm ent. The C T  findings were correlated with the operative reports. 
Results: Scans o f tw o patients showed the presence of small collections within 
the abdom inal wall between the hernia sac and the  mesh. The rest o f the patients 
did not have remarkable CT findings.
Conclusion: C T is a useful imaging tool in patients with laparoscopic repair of 
postsurgical ventral hernia showing the correct site o f the mesh and complications 
such as collections in the abdom inal wall even they are not palpable.

B-0228 15:25

Helical CT in the diagnosis o f acute appendicitis
L. Läufer. L. Duhanu, I. Shelef, E. Sokolovsky, Y. Hertzanu; Beer-Sheva/IL  

Purpose: To demonstrate the role o f helical CT in the diagnosis o f acute appendi
citis.
Materials and methods: In the last year, 150 patients underwent appendectomy. 
21 of them admitted w ith RLQ pain and inconclusive physical exam inations were 
referred for helical C T  examination. The bowel was opacified w ith diluted contrast 
material in 20 patients. IV contrast was injected in 19 patients.
Results: The appendix was visualized in 20 patients, while wall thickening was 
presented in 18/20. Homogenous wall enhancem ent was present in eight patients. 
P eriappendicu lar flu id  was seen in 12 cases and free  flu id  in another four. 
Periappendicular phlegm on or abscess was detected in four patients. Cecal or 
small bowel involvement by an inflam m atory process was present in 12 patients. 
Appendicolith was found in one case, extralum inal air (1 patient), and arrow sign 
(1 patient) were demonstrated. The preoperative correct diagnosis was established 
in 18 patients and m issed in 3 patients.
Conclusion: Helical CT w ith bowel opacification and IV contrast is a good too l in 
the diagnosis of appendicitis, but is associated w ith a learning curve.

14:00-15:30    Room К
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SS 306
New trends (2)
Chairpersons:
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K. Verstraete (Gent/BE)

B-0229 14:00

C ontrast enhanced US harmonic im aging in pancreatic masses
A.V. Zoubarev. I. Kalenova; Moscow/RU

Purpose: To study diagnostic possib ilities of Contrast Enhanced Harmonic Imag
ing (CEHI) with Levovist in assessm ent neovascularity of pancreatic mass and 
evaluation o f vascular involvement.
M ethods and m aterials: 17 pts w ith pancreatic m ass were examined on HDI- 
5000 (ATL-Philips), Elegra (Siemens) and Power V ision 6000 (Toshiba). Assess
ment of vascular involvement was perform ed to  differentiate pancreatic cancer 
from  local chronic pancreatitis. Vascular involvement was detected in the cases of 
narrowing, throm bosis and non visualization o f major splanchnic vessels by PD. 
Tumor vascularity was revealed with CEHI after i/v bolus injections of Levovist at 
the  dosage o f 300 mg/ml. Findings were confirm ed by surgical operation, biopsy 
and histopathological findings.
Results: 10 pts had pancreatic cancer, 7  pts had chronic pancreatitis. In 5 cases 
total vascular involvement revealed by CEHI was confirm ed by C T  and pts were 
referred to conservative treatment. In one case right d iagnosis of resectability of 
pancreatic cancer on CEHI was established and the patient underwent pancreate
ctomy. In 4 patients w ith suspected vascular involvement in pancreatic cancer on 
CEHI surgical operation revealed unresectability. In all cases of pancreatic cancer 
CEHI with Levovist showed tum or neovascularity in arteria l phase o f enhance
ment. Contrary in chronic pancreatitis neovascularization o f the mass was not 
detected.
Conclusion: W e can conclude that CEHI is useful in detection o f resectability of 
pancreatic cancer. CEHI may be useful tool to d ifferentiate pancreatic cancer and 
local chronic pancreatitis.

B-0230 14:10
Contrast-enhanced MRA: Do contrast agents with enhanced relaxitivity 
improve the visualization of carotid artery stenoses?
S. Friese, H. Krapf, M. Fetter, M. Skalej, W. Küker: Túbingen/DE  

Purpose: С Е -MRA is a  powerful tool for the non-invasive evaluation of cartoid 
a rte ry  occlusve disease. However, because of certa in drawbacks, it has not com 
pletely replaced DSA. The purpose o f this study was to evaluate if Gd-BOPTA, a 
contas i agent with high relaxitivity, may increase the diagnositic accuracy o f CE- 
MRA.
Material and methods: The СЕ-M RA exam inations of 54 patients were evalu
ated retrospectively by two experienced radiologists, independently. 27 patients 
received contrast enhancem ent e ither w ith 20 ml Gd-BOPTA or with 20 ml Gd- 
DTPA. The reviewers were blinded to the contrast agent chosen and to the  ultra
sound results. They rated overall image quality and the degree of the ICA stenoses. 
Results: For the estim ation of the degree of the ICA stenoses there was high 
observer correlation. In com parison to  the ultrasound findings 3 of 19 high-degree 
s te n o ses  w ere  u n d e re s tim a te d  a s  m o de ra te  s tenoses. In one  o f seven 
sonographically occluded vessels MRA revealed residual patency in the vessel 
lumen. It was not possible to identify the contrast agent which was used for a study. 
Subjective estim ation of the im age quality (arteria l contrast o f the ICA, contrast of 
the other vessels, and general impression) d id not significantly change with the 
contrast agent used.
Conclusion: The diagnostic accuracy o f СЕ-MRA for the evaluation of intranal 
carotid a rte ry  stenoses is not improved by Gd-BOPTA. The potential o f this con
trast agent may be the reduction of the amount of contrast w ithout loss of diagnos
tic information.

B-0231 14:20

M nDPDP-enhanced MRI vs. dual-phase spiral CT in the detection of 
hepatocellular carcinom a in cirrhosis
F. Donati. R. Lencioni, D. C ioni, L. Crocetti, C. Franchini, M. Perri, C. Bartolozzi; 
Pisa/IT

Purpose: To assess safety and tolerability o f MnDPDP, and to  investigate the 
sensitiv ity o f M nDPDP-enhanced MRI, in com parison w ith dual-phase spiral CT, 
in the detection of hepatocellu lar carcinom a (HCC).
Subjects and methods: Fifty patients with histologically-proven HCC were en
rolled in a prospective phase III В clin ical trial. All patients underwent dual-phase 
spiral CT and precontrast and postcontrast MRI. MR examination protocol included 
SE and  GRE T1-w i acqu ired  before  and a fte r adm in is tra tion  o f M nDPDP 
(Teslascan); and precontrast fast SE T2-wi. Gold standard was provided by Lipiodol 
CT and follow-up C T  studies repeated at 4-month intervals over a 10 to 27 month 
[mean ±  SD, 20.1 ±  5.1 months] period.
Results: No serious adverse event occured. Eighty tumors 0.8 -  9.1 cm in diam
eter (mean ±  SD, 3.2 ± 2.4 cm ) were detected by Lipiodol CT o r confirmed as can
cerous foci by follow-up CT studies. Precontrast MRI detected 38/80 lesions (48 %); 
MnDPDP-enhanced MRI, 65/80 lesions (81 %); precontrast p lus postcontrast MRI, 
69/80 lesions (86% ); and CT, 64/80 lesions (80% ). The difference between 
unenhanced and MnDPDP-enhanced MRI was statistically significant (p < 0.001 ). 
The difference between MRI (precontrast plus postcontrast) and CT was not sta
tistically significant (p = 0.33). The confidence in the final diagnosis was signifi
cantly higher for MRI as com pared with CT (p <  0.001 ).
Conclusion: MnDPDP is a safe and well tolerated MR contrast agent. MnDPDP- 
enhanced MRI is significantly more sensitive than unenhanced MRI and as good 
as CT for detection of HCC in cirrhosis.

B-0232 14:30

The diagnostic accuracy of m easuring enhancem ent pattern of ultrasound 
contrast agent: Intra- and interindividual variability in young healthy 
volunteers
A. H ochm uth’ . W.A. Kaiser2; 1 Freiburg/DE, ! Jena/DE

Purpose: To clarify, whether the enhancem ent pattern after i.v.-administration of 
u ltrasound contrast-agent is reproducible and can be used as a diagnostic tool. 
Material/methods: 17 young, healthy volunteers (23.4 a mean age) with clinically 
and sonographically norm al thyroid gland were examined repeatedly (four times) 
under standardized conditions using Power Doppler Sonography (ATL HDI 5000, 
ATL, Bothell. USA) while administration o f contrast agent (Levovist. Schering, Berlin, 
Germany). The exam inations were stored and evaluated using a dedicated PC- 
based system  (Quanticon, Echotech, Hallbergmoos, Germany).
Results: All parameters (time-to-peak, gradient o f enhancement, absolute values 
o f enhancem ent etc.) showed a w ide intra- and interindividual variability (f.e. time- 
to-peak 6 .3  s to 11.7 s intraindividually, 6.3 s to 22.4 s interindividually).
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Conclusions: The parameters that describe the enhancem ent after i.v.-adminis
tration of ultrasound contrast-agent showed impressive intra-Zinterindividual d iffer
ences even in examinations o f a healthy and hom ogeneous population under stan
dardized conditions. Therefore, the correct interpretation o f enhancem ent pattern 
in patients may be even more difficult.

B-0233 14:35

Paramagnetic vs. superparam agnetic contrast enhanced liver MAI in the 
same patient
C. Stoupis '. P. Vock2, E.N. Brountzos', K.S. M alagari1, G. Malachias’ ,
D.A. Kelekis'; 'Athens/GR, ?Berne/CH

Purpose: To evaluate the use of either param agnetic or superparam agnetic con
trast agents in the detection and characterization o f solitary o r multiple benign 
liver lesion(s) in the same patient.
Material and methods: 20 non cirrhotic patients with 36 liver lesions were im
aged at 1.5 T units. Paramagnetic (Dotarem or Omniscan) and superparamagnetic 
(Endorem) contrast enhanced MRI was performed within 15 days in all cases. 
Imaging protocol was done according to  standard T 1 and T2 sequences for each 
magnet system (Vision, Siemens and Signa, GE). Both breath hold and non-breath 
hold images were acquired. Qualitative and quantitative analyses were performed. 
Surgery, biopsy or fo llow  up confirm ed the diagnosis.
Results: All lesions were seen with e ither agent, however one lesion was masked 
by phase encoding artifact in param agnetic agent. Cases of hemangioma (22) 
were characterized in both agents. Cases o f FNH (12) were better characterized 
by superparamagnetic agent, with better appreciation of the central scar. Cases of 
adenoma (2) produced sim ilar d ifficulties in characterization. Statistically, overall, 
non breath hold im aging using superparam agnetic contrast had better d iagnostic 
confidence and patient com fort than breath hold paramagnetic contrast enhanced 
MRI.
Conclusion: Endorem enhanced MRI is a non breath hold technique that enables 
liver lesion detection and characterization w ithout any technical fast imaging. Para
m agnetic enhanced MRI is faster, however it requires high fie ld units and curve 
analyses for characterization.

B-0234 14:45

Color-coded com puted tomography: Principle and first clinical results
E. Hein. P. Rogalla, A. Lembcke, B.B. Hamm; Berlin/DE

Purpose: To develop a m ethod for com bining m orphological and dynam ic infor
mation in CT images.
Materials and methods: Multislice CT allows for scanning of large volumes within 
a few seconds. Instead o f scanning organs during a single breathhold following 
intravenous contrast m aterial adm inistration, m ultiphasic scanning can be per
formed, each run w ith the respective fraction of radiation dose. Adding the  partial 
series results in a m orphologic im age with standard detail resolution and image 
noise. By subtracting the partial series, a differential image can be calculated and 
color-coded, visualizing only dynamic information. Through weighted image-fu- 
sion of the addition and subtraction image, m orphologic (gray values) and dy
namic (color values) information can be merged in one picture. 13 patients under
went a biphasic liver CT during single breathhold (2 mm slice thickness, 30 s de
lay, 1. run (7 s), 12 s delay, 2. run (7 s) 26 s breathhold), 25 patients underwent a 
neck CT (1 mm slice thickness, 20 s delay, 1. run (13 s), 37 s delay, 2. run (13 s)). 
Results: Portal venous branches, veins and arteries showed distinguishable color 
differences, depiction of morphology and im age noise were not influenced. Cysts 
and solid liver lesion as well as tumors and muscle tissue differed in color. The 
total radiation exposure did not increase because the mA per spiral run was halved. 
C onclusion: C olo r-cod ing  represen ts a p rom is ing  m ethod th rough  w hich 
differetiation of various tissues may be facilitated.

B-0235 14:55

Pulse inversion harmonic imaging vs. spio enhanced magnetic resonance  
in detection of liver metastases
C. Ds) Frate, A. De Candía, G. Como, V. Londero. C. Zuiani, M. Bazzocchi; 
Udine/IT

Purpose: To compare the sensitivity o f pulse-inversion-harm onic-im aging (PIHI) 
with superparam agnetic-iron-oxide (SPIO) enhanced m agnetic resonance (MR) 
in the detection o f liver metastases.
Methods and m aterials: 14 consecutive patients, w ith prim ary malignacies, and 
suspicious liver metastases at conventional-US were exam ined w ith digital PIHI- 
ultrasound and SPIO-enhanced MR. MR was perform ed before- and after-SPIO 
infusion, using breath-hold GE T1W  andTSESTIR T2W  sequences.The PIHI tech
nique was performed using a CSI-3 harm onic preset, low fram e-rate (5 Hz), and

high mechanical index (M l 1.1 — 1.3), before- and after-bolus injection of 10 cc of 
Levovist (400 mg/dl), in three delayed scans (respectively 20 ,100  and 180 s).Two 
radiologist indipendently evaluated image quality, number, location and dimension 
of lesions in both techniques before- and after-contrast media. The 92 detected 
lesions were confirm ed by intraoperative-ultrasound, percutaneous biopsy or fo l
low-up.
Results: SPIO-enhanced MR detected 90 lesions, instead of 54 by unenhanced- 
MR (increasing: 40 %). The lesions detected only by SPIO-enhanced MR were 
small in d iam eter (average: 8.7 mm). Conventional ultrasound detected 49 lesions 
instead of 84 (increasing: 4 1 .6 % ) during the first scan, 92 (increasing: 46 .7 % ) 
during the second scan and 87 (increasing: 43.7 % ) during the third scan in PIHI- 
ultrasound. The m ajor conspicuity was obtained in livers w ith regular echogenicity 
while it was lower in hyperechoic livers or in lesions with basal high echogenicity. 
Conclusions: PIHI-ultrasound is sensitive in liver metastases detection, and so is 
useful in screening, but inaccurate in the ir location and hard to repeat. SPIO- 
enhaced MR seem s to  be not replaceable in the follow-up o f metastatic patient in 
m edical treatement.

B-0236 15:05

Magnetic resonance perfusion imaging: Pros and cons o f sophisticated  
image postprocessing
V. H ietschold. T. Kittner, D. Mucha; Dresden/DE

Purpose: To com pare visualization m ethods in perfusion im aging concerning re
liability and contrast-to-noise ratio (CNR).
M ethods and m aterials: Perfusion m easurem ents using ΕΡΙ-FID  and double
echo FLASH sequences were performed on enhancing and non-enhancing tissue 
in the regions of the  head and neck. D ifference images, tim e-to-peak maps and 
signal loss m aps deconvoluted from  the arteria l input function were generated. In 
the case o f enhancing lesions, a correction for signal increase due to  contrast 
uptake was applied to  the double echo data. Quantitative evaluations in regions of 
interest (ROI) prior to  resp. a fter enhancem ent correction or deconvolution were 
also compared.
Results: Due to error propagation, the CNR for corrected im ages is generally 
worse -  especially for postprocessing steps containing intensity ratios. In the case 
o f quantitative ROI evaluations, due to the  calculation o f regional mean values 
prior to the correction steps, the results are considerably less disturbed by noise. 
Conclusion: The calculation of param eter images is a valuable tool, especially 
s ince it allows for simple visual com parisons between lesions and normal tissue. 
Nevertheless, very simple postprocessing steps can visualize perfusion proper
ties more im pressive than param eter maps. As to  be expected, evaluations of 
ROIs are significantly more robust against noise effects.

В-0237 15:15

Phase I clinical trial of G 792-12, a new blood pool agent for MRI
S. G a illard. C. Kubiak, С. Stolz, В. Bonnemain, D. Chassard; Roissy/FR

Purpose: This study was designed to assess the safety and the kinetic of G 792-12, 
a new m acrocyclic gadolinium  blood pool MR contrast agent with a rapid renal 
e lim ination and a high R1 relaxivity (27.1 m m o l'-s - ').
Materials and methods: 32 male subjects were prospectively enrolled into this 
single-blind, ascending dose and placebo controlled clinical trial. G  792-12 was 
injected as an IV bolus at doses of 0.0065 mmol, 0.013 mmol (clinical intended 
dose), 0.026 mmol and 0.039 mmol o f gadolinium /kg body weight. Changes in 
vital signs (blood pressure and heart rate), ECG, clinical chemistry, hematology 
and urine analysis as well as adverse events report and to lerance at the site of 
injection were closely monitored.
Results: No serious adverse event occured within the 22 days period o f observa
tion fo llow ing the adm inistration of G 792-12 at e ither dose. No drop out was re
lated to  the study drug. No clin ically relevant changes in vital signs, ECG prin ts or 
laboratory param eters and no side effect at the site o f injection were reported. 
Only one non placebo subject presented 2 adverse events (hot flush and nausea) 
considered to be related to G 792-12.
Conclusions: The results o f th is first clinical study dem onstrate that G 792-12 is 
safe when adm inistered at doses up to  0.039 mmol gadolin ium /kg (3 tim es the 
intended clinical dose) allowing fu rther clinical evaluation in phase II studies.
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В-0238 15:20
Interstitial MR lym phography with MS-325: Assessm ent in pigs and  
rabbits
T. Lauenstein. M. Goyen, S. Bosk, J.F. Debatin, S.G. Rühm; Essen/DE  

Purpose: To evaluate the performance of MS-325, a macromolecular, Gd-based 
contrast agent, for the visualization o f regional lymphatic vessels and lymph nodes 
in rabbits and pigs.
Materials and methods: Five white New Zealand rabbits and 2 pigs were used 
as anim al model. The dorsal (n = 5) foot pads o f the rabbits were subcutaneously 
injected with 0 .5  ml undiluted MS-325; 4  ml undiluted MS-325 was injected subcu
taneously into the  m am m ary region of the pigs. Following the contrast adm inistra
tion the injection site was slightly and repeatedly m assaged. Imaging was per
form ed with a 3D spoiled gradient echo sequence. Image sets were obtained prior 
to  as well as 5 ,1 5 , 30. and 60 min follow ing the subcutaneous contrast injection. 
Results: In the  rabbits up to five successive lymph node groups including the 
thoracic duct could be visualized. Besides the visualization of lymphatic structures 
a fa int contrast enhancem ent of vascular structures was present a lready after 5 to 
15 min which facilitated anatomical classification o f the various lymph node groups. 
In the pigs the drain ing mammary, m ediastinal and cervical lym ph nodes were 
displayed w ithin a 15 m inute period.
Conclusion: M S-325 a llows depiction of the lymphatic system  within less than 
30 min following a small-volume subcutaneous injection The concomitant enhance
m ent of vascular structures m ight facilitate possible future application such as 
preoperative MR guided sentinel node detection and m arker placem ent o r lymph 
node sam pling in humans. The favorable safety profile  of MS-325 warrants its use 
in human clinical trials.
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B-0239 14:00

Staging head and neck cancer: Is MRI really the method of choice?
D. P ickuth. G. Peters, H. Frimmel, M. Bloching, R. Spielmann;
Halle a. d. Saale/DE

Purpose: The aim  of this study was to prospectively evaluate the accuracy o f CT 
and MRI in staging head and neck tumours using a new standardized examination 
protocol and a clin ically oriented reporting protocol.The protocols em phasize the 
specific information tha t needs to be conveyed to the  referring otolaryngologist. 
Patients and methods: 50 consecutive patients with head and neck cancer un
derwent both CT and MRI. Tumour volume, local extent, spread into soft tissues, 
invasion into bony structures, relationship to neurovascular bundles, extension 
across m idline, and lymph node involvement (location, size, appearance) were 
determ ined in all patients. Im ages were reviewed by three radio logists and corre
lated with findings a t subsequent operative resection.
Results: ForT- and N-staging o f head and neck tumours, the overall accuracy of 
C T  was 86 %  (MRI 82 %). C T  was superior in the assessm ent of bone invasion. In 
contrast, MRI had a better soft tissue contrast than CT. Motion artifacts due to 
respiration movement o r random patient movement (swallowing, coughing) de
graded 10 % o f the MRI studies. MRI findings caused an overestimation o f tumour 
volum e and invasion in 15 %.
Conclusion: In th is era of cost concern, it is a good principle to perform  one 
cross-sectional study that accurately stages the disease for the lowest price. Our 
results indicate that CT is the method o f first choice for staging head and neck 
tumours. In some patients, an additional MRI study is needed to resolve specific 
issues that would have consequences for treatm ent (e.g. subm ucosal spread, 
m uscle invasion).

B-0240 14:10
The relation of CT-determined tum our param eters and local and regional 
control of tonsillar cancer after definitive radiation treatment
K. Qp de Beeck, R. Hermans, W. Van den Bogaert, A. Rijnders, L. Staelens,
M. Feron, E. Belion; Leuven/BE

Purpose: To investigate the value of CT-derived tum our parameters as predictor 
o f local and regional outcom e o f tonsillar squam ous cell carcinoma treated by 
definitive radiation therapy.
Materials and methods: The pretreatment CT studies of 112 patients with tonsil
lar squam ous ce ll carcinom a were reviewed. A fter redigitizing the films, primary 
and nodal tum our volume was calculated w ith the  sum m ation-of-areas technique. 
The nodal CT-aspect was graded using a 3-point scale (homogenous, inhomoge- 
neous, necrotic). Mean follow-up tim e was 33 months. Actuarial statistical analysis 
of local and regional outcome was done for each of the covariates; multivariate 
analysis was perform ed using Cox' proportional hazards model.
Results: In the  actuaria l analysis, CT-determined prim ary tum our volume was 
significantly correlated with local recurrence rate (p < 0.05) when all patients were 
considered, but prim ary tum our volum e did not predict local control w ithin the T2, 
T3 and T4-category. CT-determined nodal volum e was significantly related with 
regional outcom e (p < 0.01 ), but nodal density was not. Total tumour volume was 
not significantly related w ith locoregional outcome (p 0.1). In the multivariate 
analysis, the T  and N-category were the independent predictors of local, respec
tively regional outcome.
Conclusion: Com pared to o ther head and neck sites, prim ary and nodal tumour 
volume have only marginal predictive value regarding local and regional outcome 
after radiation therapy in tonsillar cancer.

B-0241 14:20

Inter- and intraobserver reproducibility of CT exam inations of oro- and 
hypopharyngeal carcinom as
M. Kebede, W. Kenn, H. Müller, D. Hahn; Würzburg/DE

Purpose: To evaluate the inter- and intraobserver reproducibilities o f computed 
tomography (CT) in patients with oro- and hypopharyngeal carcinomas. 
Methods: Two independent readers interpreted CT images of 41 patients with 
hypopharyngeal carcinomas, 45 patients w ith oropharyngeal carcinomas, and 23 
patients w ithout a tumor. All relevant subregional anatom ic structures were evalu
ated for present tum or infiltration. Statistical analysis was done by using Cohen’s к  
and the W ilcoxon test.
Results: Mostly, m oderate and substantial inter- and intraobserver reproducibili
ties were determ ined (range o f the determ ined к -values: 0.25 -  1.00). The к -val
ues of the intraobserver reproducibilities of both readers were not significantly 
different (P < 0.2). The к -values o f the intraobserver reproducibilities were in a l
m ost all the cases h igher than the respective к -values of the interobserver repro
ducib ility (P <  0.001).
Conclusion: CT o f oro- and hypopharyngeal carcinom as can be interpreted with 
clin ically acceptable variability. A higher agreem ent can be achieved if repeated 
interpretation is done by a single person.

B-0242 14:25

Feasibility and reliability of “Rapid" SE MR sequences in the oncologic  
im aging of the oral cavity and oropharynx
D. Farina. G. Battaglia, P. Maculotti, A. Marconi. R. Maroldi; Brescia/IT  

Purpose: To optim ize "rapid" SE MR sequences and to assess their reliability in 
the study o f oral cavity and oropharyngeal malignancies.
M ateria ls and  m ethods: Eighteen patients with SCC of the oral cavity and orophar
ynx were examined with 1.5 T  MR. The protocol included, beyond conventional 
Turbo SET2 and SET 1, rap id  sequences: Turbo SET2: acquisition tim e (AT) 54 s, 
small FOV 175 x 200 mm, pixel size 0.80 x  0.39 mm; rap id  SET 1 : AT 97 s, FOV 
94 x 150 m m , p ixe l s ize  0 .6 4 x 0 .2 9  m m ; ve ry  ra p id  S ET 1 : AT 17 s, FOV 
149 x  170 mm, pixel size 0.99 x  0.66 mm. To avoid a liasing due to the small FOV 
o f the very rapid  sequence, oversampling (60 %) was necessary. A score system 
was used to record motion artefacts (0 ... no artefacts, 1 ... < 50 %  images de
graded, 2 ... > 50 % im ages degraded). Tumour conspicuity was classified as ex
cellent (0), good (1 ), poor (2). Mandibular infiltration was assessed by three blinded 
radiologists who analysed each a different set of SET 1.
Results: Motion artefacts were relevant on conventional SET2 (44.4 % score 1 -  
2) and SET 1 (61.1 %  score 1 -  2). A  significant improvement was observed with 
modified SET1 sequences (16.7 % score 1 - 2  with very rapid SET1). Tumour 
conspicuity was excellent in more than 80 % o f cases on all sequences adopted. 
Mandibular infiltration was correctly d iagnosed in 3/4 cases on all enhanced se
quences: 1/4 FP occured due to  inflammation.
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Conclusions: These prelim inary results demonstrate a sign ificant decrease of 
artefacts with rapid  SET2 and SET 1 sequence. This a llows a better discrim ination 
between tumour and normal structures. Identification o f lesions and assessment 
of mandibular infiltration with rapid sequences are as accurate as with the conven
tional ones.

B-0243 14:35

Digital image fusion of early and delayed scans in dual-phase spiral CT of 
the head and neck
R. Groell. G. Wolf, W. Habermann, M. W iltgen; Graz/AT

Purpose: To evaluate the feasibility of digital image fusion o f different phases in
spiral CT studies of the head and neck.
Materials and methods: Eight patients with squam ous cell carcinom as o f the 
head and neck underwent dual-phase spiral CT exam inations using 100 ml of 
non-ionic contrast material. The scans started 30 s (early phase) and 3 - 5  m in
utes (late phase) after the sta rt of contrast m aterial injection. The im ages of the 
early phase (showing optimal vascular enhancement) were sem i-autom atically 
fused with the images of the late phase (showing optimal tum or conspicuity) on a 
digital image workstation.
Results: Digital image fusion o f early and late scan sequences was possible in 
each patient within a tim e span o f ten minutes per patient. The relationship be
tween tumors and adjacent vessels was better visualized on the fused images 
than on the original source image. However, overall im age quality was lower on 
the fused images than on the source im ages o f the two different phases. 
Conclusions: Digital image fusion of early and late phases enabled combined 
opacification of vessels and squam ous cell carcinom as which facilitated the topo
graphic assessm ent of the tum ors' size and spread.

B-0244 14:40

Assessment of tum or vascularisation and bone involvement of head and 
neck tumors using spiral-CT and MR-angiography: Image fusion as a tool 
for diagnostic imaging
J. Hohmann. I. Ohnesorge, K.-J. Wolf; Berlin/DE  

Purpose:
Previous studies showed that com bination o f 3D-Spiral-CT and 3D-M RI-datasets 
with Image Fusion provides better assessm ent of bone structures and surround
ing softtissue in case of cystic maxillofacial tumors. Based upon these results 
further extension of the protocols was performed using MR-Angiography (MRA) to 
get more detailed information about vascularisation of tum ors o f head and neck, 
especially of tumors with an assumed hypervascularisation.
Materials and methods:
14 Patients with different tum ors of head and neck where examined using Spiral- 
CT, MRI and MRA. Spiral-CT examinations were performed on a Siemens Somatom 
Plus 4 Q (SC/TF/RI 2/3/1 mm). MR exam inations were performed on a S iemens 
Magnetom Vision using a T1-weighted 3D-MPRAGE and a 3D-T im e-of-Flight 
(TOF)-Angiosequence. Image Fusion was perform ed on a SGI W orkstation (0 2 ) 
with the 3D-Reconstruction-Software 3D V irtuoso (Siem ens Medical Systems, 
Erlangen, Germany). The evaluation consists o f two steps. First the combination 
of Spiral-CT and MPRAGE-datasets for assessm ent of bone and softtissue struc
tures in one dataset. Second the com bination o f the previous datasets with the 
MRA-dataset for assessem ent of the vascularisation of the tum or and surround
ing anatomical structures.
Results: The recent findings are confirm ing the results of the previous studies. 
There is a significant improvement in the assessment of softtissue and envolvement 
o f bone structures. In addition Image Fusion using the M RA-sequences allows a 
better evaluation o f vessels concerning the hypervascularised tumors. 
Conclusion:
Image Fusion of Spiral-CT/MRI and M RA-datasets improves significantly the as
sessm ent of tum or vascularisation and is a well accepted presentation too l for the 
maxillofacial surgeons in the preoperative work-up.

В-0245 14:50

Contrast-enhanced spiral CT o f the head and neck: Improved conspicuity 
of squam ous cell carcinom as on delayed scans
R. Groell- O. Doerfler, W. Habermann; Graz/AT

Purpose: To evaluate the impact o f delayed scans on the conspicuity o f squa
mous cell carcinom as in spiral CT of the head and neck.
Materials and methods: 27 patients w ith biopsy-proven squam ous cell carcino
mas of the head and neck underwent dual-phase spiral CT exam inations using 
100 ml of non-ionic contrast material. In all patients the early phase started 30 s 
a fter the com m encem ent of injection. The patients were assigned to  one o f two

groups in which the delayed phase started either 180 s (group A, n = 13) o r 300 s 
(group B, n = 14) a fter the sta rt o f injection. The overall im age quality including 
vascular opacification and the quality of lesion conspicu ity were determ ined ac
cording to a scoring system (1 ... good, 2 ... medium, 3 ... bad).
Results: Overall im age quality was scored better on the early scans (score:
1.4 ±  0.5) than on the late scans w ith 180 s (score: 1.6 ±  0.6, p =  0.03) o r 300 s 
delay (score: 2.4 ± 0.5, p =  0.002). Tumor conspicuity was better scored on scans 
with 180 s delay (score: 1.4 ± 0.5) than on the scans with 30 s delay (score: 2.3 ±  0.7, 
p  =  0.02) o r on the scans with 300 s delay (score: 2.3 ±  0.7, p =  0.03). In 8/13 (62 %) 
patients in group A and in 6/14 (43 % ) patients in group В the tum or was better 
delineated on the  late scans than on the  early scans.
Conclusions: Although early scans provide optim al vascular enhancem ent and 
are therefore necessary for spiral C T  studies o f the  head and neck, additional 
delayed scans may improve lesion detection in patients w ith squam ous cell carci
nomas o f the head and neck.

B-0246 15:00

MR guided interstitial photodynam ic therapy in advanced head and neck 
tum ours
H.R. Jäger, M.A.A. Suhr, J. Brookes, C. Hopper; London/GB  

Purpose: To assess the feasibility and efficacy of M R-guided interstitial photody
namic therapy (İPDT) in advanced head and neck tumours. To determ ine the tis
sue reaction on early and delayed follow-up MRI scans.
M aterials and methods: 8  patients with advanced head and neck tum ours un
derwent İPDT using a 652 nm Laser light following i.v. injection of mTHC (Phoscan) 
as photosensitiser.The Laser light was delivered via optical fibres inserted through 
18 G MR-com patible needles.These were positioned using a 0.2  T  open MR sys
tem, avoiding close proxim ity to vita l structures such as the carotid arteries, optic 
nerves and intracranial structures. Follow-up MRI scans were perform ed at 3 -  5 
days and 6 weeks.
Results: There were no m ajor com plications or dam age to  vital structures. MR 
guidance allowed controlled needle placement ensuring overlap between the zones 
of illum ination of each optic fibre. Contrast-enhanced MRI at 3 -  5 days showed 
areas of tissue necrosis of approxim ately 1 cm  radius around each fibre track and 
correlated well with the am ount of tissue necrosis seen a t 6  weeks. Significant 
tum our reduction and palliation of sym ptom s was achieved in all but one case. 
Conclusion: MR guided İPDT is a  safe and prom ising new m ethod of palliative 
treatm ent in advanced head and neck tumours.

B-0247 15:10

Radiation therapy com bined with transcatheter intra-arterial infusion 
chem otherapy for advanced head and neck cancer: A prelim inary report
M. W akisaka. H. Mori, H. Odo.Y. Hori,T. Maeda. H. Mizuki, S. Yanagisawa; 
Oita/JP

Purpose: To evaluate the effectiveness of radiation therapy (RT) com bined with 
transcatheter intra-arterial infusion chem otherapy (TAI) for the patients with ad
vanced head and neck cancer.
M aterials and methods: Eight patients (46 -  86 years old) w ith advanced head 
and neck cancers (tongue cancer 4, m axillary cancer 1, gingival cancer 2 and 
buccal mucosal cancer 1) received RT com bined with TAI in O ita M edical Univer
s ity between 1997 and 1999. In total, 11 TAIs were perform ed by the Seldinger 
method in these eight patients. 4 French catheter was superselectively inserted to 
the feeding arte ries o f the tum ors and CBDCA was infused. Tumor regression and 
adversed effect were retrospectively evaluated.
Results: Evaluation o f tum or regression was done by CT or MRI. The cases with 
com plete tum or regression were defined as CR, PR when there was m ore than 
50 % but less than 100 % tum or regression, MR when there was more than 20 % 
but less than 50 %  tum or regression, NC when there was less than 20 % tum or 
regression and PD when there was interval enlargement. CR was noted in 2 pa
tients, PR in 4 patients, MR in 2 patient. No m ajor com plications were noted ex
cept for the nausea (Grade 1 ) in 1 patient and m ucositis (Grade 1 ) in 1 patient. Two 
out of 4  PR patients were operated after the  com pletion o f the RT com bined with 
TAI, but the resected specimen histopathologically revealed no tum or cells. 
Conclusion: RT combined w ith TAI seemed to  be very effective for the control of 
advanced head and neck cancers.
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В-0248 15:20

Intraarterial infusion therapy for head and neck cancer: Evaluation of 
tum or perfusion with intraarterial dynam ic CT during carotid arteriogra
phy with com bined CT and angiography
A. Ishii.Y. Korogi.Y. Shigem atsu, K. Kawanaka, M. Yamura, K. Yoshizumi,
M. Takahashi; Kumamoto/JP

Purpose: To evaluate the perfusion in head and neck cancer w ith dynam ic CT 
during intraarteria l contrast-m ateria l infusion, and to com pare the difference of 
perfusion between the good and poor response groups for intraarteria l chem o
therapy.
Materials and m ethods: Twenty consecutive patients underwent conventional 
angiography using a com bined CT and angiography system. Relatively low-dose 
CDDP was injected through the m icrocatheter placed in each artery depending on 
tum or location. Dynamic C T  im ages were obtained with a 15 s continuous scan
ning. Contrast material enhancement on dynamic CT im ages was evaluated quali
tatively and including transfer index (k) using a Patlak p lo t method. The good and 
poor response groups for treatm ent were classified according to the modified 
Jakobsson’s classification.
Results: In the qualitative evaluation, tum ors showed early enhancem ent as well 
as rapid washout, and dynam ic CT was useful for evaluation o f the extent o f the 
tumor.The mean values of quantitative param eters were not significantly different 
between the good and poor response groups.
Conclusion: Intraarterial dynam ic CT was useful for evaluation o f the extent of 
the tumor. However, quantitative data did not provide additional information in pre
diction of the treatm ent effect. This may indicates that the  effectiveness of intraar
terial chem otherapy is not directly affected by the perfusion of the head and neck 
cancers.
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B-0249 14:00

Vesicoureteral reflux: D iagnosis by contrast-enhanced ultrasonography
A. Klauser. C. Radmayr, L. Pallwein, F. Frauscher, G. Bartsch, D. zur Nedden; 
Innsbruck/AT

Purpose: The diagnosis of vesicoureteral reflux (VUR) is routinely perform ed by 
means of voiding cystourethrography (VCUG). W ith the development of ultrasound 
(US) echo-enhancing agents like Levovist (Schering, Germ any) we assessed the 
diagnostic efficacy of those agents in the evaluation of vesicoureteral reflux (VUR). 
M ethod/m aterials: 104 children, with a mean age of 5.4 years (± 4.8) were exam
ined using echo-enhancing US. In the same examination session the VCUG was 
also performed. US o f the urinary tract was followed by intravesical injection on 
Levovistregistered.The volume o f the adm inistered US contrast agent was 15 % 
o f the bladder capacity. The diagnosis of VUR was m ade when m icrobubbles ap
peared in the ureters o r renal pelvis. The sonographic findings were correlated 
w ith those obtained by VCUG.
Results: O ut of the 208 kidney-ureter units investigated VUR was detected in 77 
(37 %) by one (n = 8) o r both (n = 71 ) techniques. All reflux grades could be iden
tified. VUR was d iagnosed in 5 cases only sonographically and in 3 cases only by 
VCUG. The specific ity and sensitivity of the contrast reflux US were significantly 
high. The long contrast tim e o f up to 30 m inutes couples with high contrast effect 
result not only in convincing images but high level o f diagnostic confidence. 
Conclusions: O ur prelim inary results showed that the diagnostic accuracy o f VUR 
by m eans of contrast enhanced US is comparable to  the radiographic VCUG and 
therefore prom ises to  reduce the num ber o f children being exposed to  ionising 
radiation.

B-025014.10
3D Virtual US in dilatated ureters
V.V. Gaionova. A.V. Zoubarev, G. Varentsov; M oscow/RU

Purpose: To evaluate the capabilities o f 3D US in identification of ureteral ob
struction.

Material and methods: 12 patients w ith hydroureteronephrosis were referred to 
conventional 2D and 3D US. 3D volum etric data were collected and 3D virtual 
reconstructions were perform ed to determ ine the level of obstruction and identify 
the etiology o f hydronephrosis. All US results were confirmed by CT, urography, 
cystoscopy, surgery.
Results: 2D US was accurate in 25 % cases o f proximal ureteral obstructions. 3D 
US revealed all proximal and 75 %  of cases of d istal level obstruction. 3D volumet
ric and rendered data of dilatated ureter showed anatomical relationships between 
ureter and different surrounding structures thus detecting the cause of obstruction 
in difficult cases (postoperative pelvic abscess, big adnexal tumor, postoperative 
fibrotic circular thickening o f the ureter, deviation and dislocation o f the proximal 
part of the ureter caused by interposition o f inferior vena cava).
Conclusion: 3D US was superior to 2D in determ ination of the spatial relation
ships between dilatated ureter and different surrounding structures. Volumetric US 
reconstructions proved to be very helpful in preoperative planning. Our positive 
results showed that 3D US is a prospective non-invasive m ethod for determination 
of the etiology o f hydroureteronephrosis.

В-0251 14:20

Extended-field-of-view ultrasound im aging technology: Assessm ent in 
different urological diseases
L. Pallwein. A. Klauser, G. Helweg, G. Pinggera, F. Frauscher, G. Bartsch,
D. zur Nedden; Innsbruck/AT

Purpose: The lim ited field-of-view (FOV) of a real-time ultrasound (US) scanner is 
a substantial disadvantage. The new US extended-FOV technology (SieScape™, 
Siemens, Germany) enables large resolution-preserved images up to  60 cm length. 
W e investigated the value of th is technique in different urological diseases. 
Method/m aterials: The extended-FOV US im aging technology creates a pan
oram ic image in real-time using an image-registration-based position-sensing tech
nique. We examined 27 patients with nephroptosis, 6  patients with acute hydro
nephrosis, 17 patients with acute scrotal pain and 15 patients with urethral stric
tures. Extended-FOV images were correlated to standard real-time images. 
Results: In patients with nephroptosis the downward displacem ent o f the kidney 
in relation to surrounding structures could be easily demonstrated. The panoramic 
view enables an excellent delineation o f hydronephrosis and hydroureter. In pa
tients with scrotal pain, transverse extended-FOV images of both testicles were 
he lp fu l in exact d iagnostic  evalua tion  and com parison of testic le  size and 
echogenicity. The extent o f urethral strictures was better evincible in comparison 
to the standard US scan.
Conclusions: The new  extended-FOV US imaging technique was easily accom 
plished in all cases. This m ethod provides a panoram ic image which allows a 
better understanding of the topographic anatom y and expands diagnostic capa
bilities in diverse urological diseases.

В-0252 14:30

Distal ureteral calculi: Detection with 3D transrectal/transvaginal 
ultrasonography
F. Frauscher. A. Klauser, H. Volgger, L. Pallwein, G. Helweg, G. Bartsch,
D. zur Nedden; Innsbruck/AT

Purpose: The detection o f d istal ureteral calculi by means o f transabdominal ul
trasonography and intravenous pyelography is often difficult. Therefore we evalu
ated the use o f 3-D transrectal/transvaginal ultrasonography in identifying distal 
ureteral calculi.
Method/m aterials: Thirty-one patients (9 female, 22 male) with flank pain, hema
turia and clinically suspected distal ureteral calculi underwent intravenous pyelog
raphy (IVP), abdominal and 3-D transrectal/transvaginal sonography. For the 3-D 
sonography we used an Kretz Com bison 530 unit (Kretz, Austria).The transrectal 
3-D sonographic findings were com pared with the abdominal sonographic find
ings and the radiographic findings. The ureteral calculi were surgically confirmed 
by ureteroscopy.
R esults: D istal u re te ra l ca lcu li w ere  found in a ll 31 patien ts  by m eans of 
ureteroscopy. In all 31 patients 3-D transrectal/transvaginal sonograms demon
strated clearly a distal ureteral calculus; whereas in only 22 cases (71 % ) the cal
culus was identified w ith IVP and in only 17 cases (55 %) the calculus was de
tected w ith transabdom inal sonography. Distal hydroureter was identified with 3-D 
transrectal/transvaginal scanning in each patient but w ith abdominal scanning in 
only 16. Hydronephrosis was absent in six patients, mild in nine, and moderate in 
eleven patients w ith distal ureteral calculi. The mean examintion time for the 3-D 
transrectal/transvaginal sonography was 1.9 ±  0.6 minutes.
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C onclusions: In sym ptom atic patien ts, use o f 3-D  transrecta l/transvag ina l 
sonography should be considered to evaluate the  distal ureter for calculi. This 
technique showed to be superior to the IVP and the transabdom inal ultrasonogra
phy. Furthermore 3-D transrectal/transvaginal sonography has the advantage of 
extremely short examination times.

B-0253 14:40

IVU or unenhanced helical CT in acute renal colic?
M.E. Hurley. W. Torreggiani, A. Twair, M. Guiney, S. Hamilton; Dublin/IE  

Purpose: To evaluate the role of unenhanced helical CT in the diagnostic work-up 
of patients referred with a history of acute renal colic.
Methods and m aterials: A prospective study was performed over a one year 
period in our hospital. 52 patients were examined w ith unenhanced helical CT. 
Radiation exposure for helical CT and IVU were measured and compared. The CT 
images were read in double blind fashion by two radiologists.
Results: Mean patient age was 45 (range 17 -  69 a) and F:M ratio 1.2:1 (28 women 
and 24 men). The average radiation exposure of an unenhanced helical CT and an 
IVU were similar, 7.3 and 6.5 mSv respectively. O f the 52 CT exam inations 45 
(8 6% ) were diagnostic and 7 (1 3% ) indeterm inate. The interobserver concor
dance was 92 % (48/52). The sensitivity was 95 % (19/20), the specific ity 89 % 
(24/27) and the accuracy 93 % (42/45). Of the 18 patients who had a positive CT 
examination all showed an ureteral calculus; 56 %  (10/18) had kidney asym m etry 
and/or cortical thickening; 72 % (13/18) had pelvicaiiceal dilatation and 94 %  (17/18) 
had ureteral dilatation; 72 % (13/18) had perinephric stranding and 56 %  (10/18) 
periureteral oedema; none showed a tissue ring sign. Unenhanced helical CT was 
faster than IVU and required no contrast injection.
Conclusions:

1. Unenhanced CT did not expose the patient to a significantly increased radia
tion dose, versus IVU.

2. Phleboliths are a diagnostic problem in unenhanced CT.
3. KUB is not necessary when unenhanced CT is performed.
4. Helical CT is more comfortable for the patient.

B-0254 14:50

Central lucency of pelvic phleboliths: Com parison of plain radiographs  
and noncontrast helical CT
J. Kim, K. Han; Daejeon/KR

Purpose: Central lucency of pelvic phleboliths is frequently found on plain pelvic 
radiographs. When it is present on noncontrast helical CT. pelvic phleboliths may 
be easily diagnosed, with no suspicion o f d istal ureteral calculi. The objective of 
this study was to determine the frequency with which this phenom enon is seen on 
plain radiographs and noncontrast helical CT.
Materials and methods: During a recent two-year period, we identified 70 pa
tients w ith renal colic who underwent both radiography and noncontrast helical CT 
scanning. Radiographs were obtained at 70 -  85 kVp and 30 -  40 mA. C T  scans 
were preformed within one month of plain radiography with 120 kVp, 200 -  220 mA, 
5-mm collimation, pitch o f 1 -  1.6, soft tissue and bone w indow  settings. W ith re
gard to the central lucency of pelvic phleboliths on both radiographs and CT, two 
radiologists reached a consensus.
Results: Among the 70 patients, a  total of 150 pelvic phleboliths was found. In all 
cases except one, pelvic radiography and helical CT revealed the same num ber of 
phleboliths. The exception was a case in which one o f tw o phleboliths dem on
strated by CT was not seen on radiographs. Pelvic radiography revealed central 
lucency in 95 of 150 phleboliths (63 % ), but CT failed to  depict a hypodense center 
in any phlebolith.
Conclusion: Central lucency o f pelvic phleboliths, as frequently seen on plain 
pelvic radiographs, was not revealed by noncontrast helical CT in any patient. The 
presence or absence o f central lucency on CT cannot, therefore, be used to d if
ferentiate phleboliths from  distal ureteral calculi.

B-0255 15:00

Magnetic resonance urography:The use o f furosem ide
J.T. Heverhaqen. M. El-Sheik, T. Hartlieb, K.J. Klose; Marburg/DE  

Purpose: The purpose of our study was the evaluation of the effectiveness o f the 
use of furosemide in order to  achieve m agnetic resonance urogram s in volun
teers. Additionally, the optimal time point to acquire an MR urogram after the appli
cation o f furosemide should be determined.
Method/materials: 40 volunteers (15 female/25 male; mean age: 23.2 ±  2.6 years) 
with no known disorders of the genitourinary tract were included in this study. Prior 
to the investigation they were hydrated drinking 750 ml water. Im m ediately before 
the investigation they had to void. Images were acquired using a single-shot turbo

spin-echo sequence (ssTSE; Т Р Я Е : infin ite /1100 ms; FA: 150°) w ith an acquisi
tion tim e of 7 seconds. A fter obtain ing a native im age furosemide was applied in a 
standard dose of 5 mg. Post-furosemide im ages were acquired im m ediately after 
injection and subsequently every 30 seconds for a tota l imaging tim e o f 20 m in
utes. Images were evaluated by three independent investigators with different grade 
o f education.
Results: No volunteer presented a com plete delineation of both urethers prior the 
application of furosemide. Complete single urethers were displayed in twelve vol
unteers. After i.v. application of furosemide both urethers could be visualized com 
pletely in all volunteers. Com plete depiction o f the urethers is achieved six to ten 
m inutes after i.v. application o f furosemide. During the twenty m inute im aging pe
riod the norm al filling o f the bladder could be observed. A statistically significant 
difference between male and female volunteers was not dem onstrated. 
Conclusions: The use of furosemide improves respectively enables the delinea
tion of the urethers of healthy volunteers.

B-0256 15:10

Diuretic-enhanced Gadolinium  excretory MR urography: Com parison of 
d ifferentT I-w e igh ted  gradient-echo techniques
C.C.A. Nolte-Ernsting. J. Tacke. P. Haage, G.B. Adam, P. Jung, G. Jakse,
R.W. Günther; Aachen/DE

Objective: To com pare the value of different gadolin ium -enhanced T 1 -weighted 
gradient-echo techniques for excretory MR urography.
Methods: MR urography was performed in 74 patients using various T 1 -weighted 
gradient-echo (GRE) sequences after injection of gadolinium-DTPA and low-dose 
furosemide. Exam inations included conventional GRE sequences and echo-pla
nar im aging (GRE-EPI), both of which were acquired using 3D data sets and 2D 
projection images. Breath-hold im aging was preferred.
Results: Com plete MR urogram s were obtained in 20 -  30 s using the conven
tional 3D GRE technique and in 1 4 - 2 0  s w ith 3D GRE-EPI sequences. Ghost 
artefacts caused by peristalsis of the ureters were frequently observed on conven
tional 3D GRE images and were almost entirely suppressed in GRE-EPI sequences. 
Susceptib ility effects were more often visible on GRE-EPI MR urograms, which 
explained that calculi measured up to 20 %  greater in d iam eter (mean: 10 %) than 
com pared with conventional GRE sequences. The use o f increased spatial resolu
tion degraded the image quality only on GRE-EPI images. In projection MR urog
raphy, the  entire upper urinary tract could be imaged w ithout any postprocessing 
by acquisition o f a fast single slice sequence. In projection imaging, the contrast- 
enhanced urinary tract m orphology was more accurately visualized using the con
ventional 2D GRE sequence, which was significantly superior to the GRE-EPI 
technique.
Conclusion: Fast 3D GRE-EPI sequences improve the clinical practicability of 
excretory MR urography especially in old o r critically ill patients who are unable to 
hold their breath for more than 20 s. The conventional GRE technique is superior 
in high-resolution detail MR urograms and in 2D projection imaging.

B-0257 15:20

Gd-BOPTA-enhanced excretory MR urography w ithout application of 
diuretics
T. A llkem per. B. Tombach, W. Heindel; Munster/DE

Purpose: To evaluate the feasibility and clinical utility of Gd-BOPTA enhanced 
excretory m agnetic resonance urography w ithout additional application o f d iuret
ics in correlation with conventional urography.
Method: 15 preoperative patients w ith pelv ic tum ors were examined a t 1,5 T  us
ing a breath-hold high-resolution 3D-FLASH sequence during first-pass as well as 
5, 10, 15 m in after iv. injection of 0.05 mmol/kg BW  Gd-BOPTA (MultiHance®) 
without application of diuretics. Post-processed coronal and m ultip lanar MIP re
constructions were com pared to  conventional excretory urography w ith regard to 
morphologic accuracy, anatom ic variability, filling defects, cause and level of ob
struction or compression, tum or visibility, and tim e-effectiveness by tw o indepen
dent radiologists.
Results: Visualization of the urinary tract by MRU was com parable to conven
tional excretory urography in 14 of 15 cases. Caliceal fornices were better delin
eated on conventional urographies, whereas MRU was considered superior in the 
assessm ent of the inferior ureter sections, the urinary bladder and the extent of 
obstructive tumors. Examination tim es o f both techniques were comparable. 
Conclusion: The diagnostic value of non-diuretic Gd-BOPTA enhanced MRU is 
com parable to  conventional excretory urography in preoperative assessm ent of 
pelvic tumors. Further im provements o f th is technique are expected by optim iza
tion o f exam ination intervals and injection doses.
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В-0258 14:00

False aneurysm s in drug addicts: U ltrasonic appearances
R. M ithalal IV, A. Garg sr., V. Chowdhury sr., A.K. Sarda sr.; N ew  Delhi/IN

Purpose: To evaluate pulsatile m asses of the thigh in intravenous drug abusers 
using high-resolution ultrasound (HRS), co lour Doppler flow  imaging (CDFI) and 
duplex Doppler.
M aterial and m ethods: Twenty patients who developed pulsatile m asses in the 
thigh after adm inistration of intravenous drugs were evaluated to assess the ex
tent, nature and character o f the masses.
Results: On HRS twelve m asses were found to be anechoic, poorly defined le
sions with echogenic walls and presence of sw irling flow w ithin them. The pres
ence o f red-blue hue on CDFI & To and fro sign on duplex Doppler confirmed 
these  les io n s  to  be  fa lse  aneurysm s. The re  w as assoc ia ted  pe riles iona l 
heteroechogenicity and com et tail shadowing due to the presence of focal ab
scess around the m ass in 9 patients. This observation o f ours is described as the 
DIRTY CYST sign which was not seen in cases o f false aneurysm s due to trauma 
o r vascular catheterisation. Two patients had associated arteriovenous fistula. Eight 
patients had hyperechoic m asses in the thigh with no discernib le flow  w ithin it 
suggesting them  to  be haematoma.
Conclusion: The presence o f red-blue hue with DIRTY CYST sign is a  sensitive 
and accurate observation seen in patients of false aneurysm s secondary to drug 
abuse.

B-0259 14:10

Role of color Doppler in the diagnosis of superior mesenteric artery 
ischemia
G. Moggio. A. Bencivenga, A. Mazzacca. G. Belfiore; C aserta /IT  

P urpo se: To a ssess  s e n s itiv ity , s p e c ific ity  and  d ia g n o s tic  a c c u ra c y  of 
EcoColorDoppler (ECD) in the diagnosis of acute and chronic superior mesen
teric artery (SMA) ischemia.
Materials and methods: 73 patients (43 M /30 F, age range: 50 -  87 years) were 
adm itted to our hospital w ith sym ptom s o f small bowel ischemia, showing a clin i
cal picture of acute (25 cases) o r chronic (44 cases) ischemia. All patients under
went ECD exam ination of abdominal aorta and SMA. and, subsequently, digital 
subtraction aortography (DSA). Significant (> 70 %) SMA stenosis was consid
ered critical w ith maximal velocity (Vmax) exceeding 220 cm/s, diastolic velocity 
(Vdias) exceeding 30 cm/s, and resistivity index (R l) exceeding 0.9.
Results: Sensitivity, specificity and diagnostic accuracy of ECD were 43 %, 100 % 
and 48 %, respectively, for acute SMA ischemia, and 92 %, 100 % and 97 % for 
the chronic cases. Positive and negative predictive values were 100 %  and 13 %, 
respectively for the acute form, and 100 % and 62  %  for the chronic form. 
Conclusions: The high diagnostic accuracy o f ECD in the diagnosis of chronic 
small bowel ischemia makes it the first-choice exam, when spiral C T  is not avail
able, thereby reducing the unnecessary utilization o f DSA. Conversely, in our ex
perience, a negative ECD exam ination in a suspect acute SMA ischem ia should 
not prevent subsequent DSA.

B-0260 14:20

Im aging intraarterial hepatic port catheter systems by Power-Doppler 
using contrast media
R. Puls. N. Hosten, R. Felix; Berlin/DE

Purpose: This study was designed to determ ine whether intraarterial hepatic port 
catheter system s can be adequately detected by contrast-enhanced Power-Dop- 
pler.
Method: 15 patients with a liver port system were investigated before chem o
therapy. Exam inations were perform ed w ith short bolus-injections o f the contrast 
m edia Levovist® in addition to  angiographic imaging.
Results: Liver port systems were easily detected by contrast-enhanced Power 
D oppler method. In 11 out o f 15 patients a correct flow of the contrast medium via 
port system  was seen with both modalities. One partia lly occluded hepatic artery

was not identified by Power Doppler despite correct flow  o f the contrast fluid. In 
one of three patients showing an incorrect flow of the contrast medium the blood 
circulated prim arily through the splenic artery due to a dislocation of the catheter 
tip. C irculation through both the hepatic and splenic arteries was shown in a sec
ond patient and an occluded right hepatic a rte ry was dem onstrated in a  third. All 
these findings were observed w ith both modalities.
Conclusion: Power-Doppler provides a reliable image the port catheter system. 
Th is m ethod can be used as a follow-up-procedure to determine the state of the 
arteria l hepatic circulation during chemotherapy.

B-0261 14:30

Quantification of intim a-m edial reflectivity to  improve the descriminatory  
value of m easuring com m on carotid artery intim a-m edial thickness for the 
assessm ent of atherosclerotic risk
P.S. S idhu. S.M. Ellis, R.P. Naoumova, C.K. Neuwirth, R. Eckersley,
D.O. Cosgrove; LondorVGB

Purpose: To quantify the intim a-m edial reflectivity (IMR) o f the common carotid 
arteria l wall as a means of improving the discrim inatory value of m easuring in
tim a-m edial thickness (IMT) in the assessm ent of risk of atherosclerotic disease. 
Method/m aterials: Both com m on carotid arteries of 30 subjects w ith familial 
hypercholesterolaem ia and 30 age m atched controls were scanned using a 1 2 -  
5  M Hz linear array probe on an ATL HDI5000 ultrasound machine. Images with 

the arteria l wall orientated parallel to  the probe surface were analysed using ‘HDI 
lab’ a program designed to  analyse raw ultrasound data. An IMR index (IMRI) was 
calculated as a ratio of the sub-intimal reflectivity 0.23 mm from  the intima-medial 
interface (IMI) to  the reflectivity at the IMI averaged over an 8 mm section of arte
rial wall w ithin 1.5 cm of the carotid bulb. IMRI and IMT values o f 0.69 and 0.75 mm 
were taken as the upper lim it of normal. IMT values alone and IMT plus IMRI 
values separated the hypercholesterolaem ic subjects into higher and lower risk 
groups based on cholesterol years score, an accepted measure of atherosclerotic 
risk, (p =  0.0020 for IMT alone and p =  0.0015 for IMT and IMR). In the control 
group 8 subjects had IMTs > 0.75 mm, high risk, but normal IMRI values identify
ing them  as lower risk if both IMT and IMRI are considered 
Conclusions: Results indicate that m easurem ent o f both IMT and IMRI is supe
rior to  m easuring IMT alone when assessing changes in the IML with regard to 
atherosclerotic risk.

В-0262 14:40

High resolution 3T MR m icroscopy imaging of arterial walls and athero
sclerotic plaques
J. Sailer, A. Berg, I. Sulzbacher, T. Hölzenbein, J. Lammer, T. Rand: Vienna/AT 

Purpose: To achieve high resolution MR m icroscopic images of the inner struc
ture of arteriosclerotic femoral arteries using a dedicated m icroscopic coil device 
and to com pare the findings w ith those of histological images. 
Method/m aterials: T2 weighted images (TR/TE: 3470 ms/30 ms) of the common 
femoral a rte ry  were obtained in 6 specim ens using a 3 T  MR unit (Medspec 30/80 
Avance) in com bination with a dedicated MR-m icroscopy system. Field of view 
(FOV) 1.2 cm, slice thickness 600 mm. Volume measurement and classification of 
intimai proliferations, th ickness and morphology o f the arteria l walls was evalu
ated and com pared w ith histological results. MR-measurement of the arterial tis
sue was undertaken directly a fter surgical sam pling, followed by histological ex
amination.
Results: We found significant correlation between MR im ages and histology for 
the m orphology and extension o f intimai proliferations and arteria l wall compo
nents. W e were able to differentiate fibrous and calcificated from  lipid plaque com 
ponents with different signal intensity. Furtherm ore we achieved high resolution in 
im aging of the arteria l wall layers.
Conclusions: High resolution high field MR imaging of a rteria l walls may demon
strate m orphological features as well as exact volume and extent of intimai prolif
erations. MR-m icroscopy allows visualization o f arterial structure in vitro. Perspec
tives for in vivo application include differentiation of hard and soft plaques, deci
sive fo r fu rther interventional o r surgical strategy.

В-0263 14:45

Quantification of atherosclerosis with MRI and im age processing in 
anim al models
M. Hànni1. H. Edvardsson’ , K. Pettersson·', Ö. Smedby3; 'Uppsala/SE, 
?Mölndal/SE, 3Linköping/SE

Purpose: The aim  was to  find a non-invasive, reliable and quantitative method to 
assess atherosclerosis in vivo.
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Material and methods: The abdominal aortas of 10 New Zealand W hite rabbits, 
fed with cholesterol-enriched d ie t for 12 weeks, and 6 spontanoeousely a thero
sclerotic, Watanabe rabbits were investigated in a Philips ACS-NT 1.5 T  scanner, 
using a knee coil. Two transverse sequences were performed; a 2D inflow angio 
(TOP) sequence and a proton-density-weighted (PDW) spin echo sequence. Us
ing an active contour algorithm  (gradient Vector Flow snakes) we identified the 
outer border and the inner border of the vessel wall in the PDW im ages and the 
angio images respectively and computed the vessel wall thickness. This was later 
compared with histopathology and serum cholesterol levels.
Results: For Watanabe rabbits the MRI-assessed wall thickness correlated well 
with histological intima-media thickness (r 0.884). For cholesterol-fed rabbits, 
there were no correlations between MRI-assessed wall thickness, histopathology 
and serumcholesterol levels.
Conclusions: The proposed non-invasive method, com bining MRI with modern 
image processing techniques, gave result in close agreem ent w ith histopathology 
when applied to spontaneously atherosclerotic rabbits. In our cholesterol-fed group, 
the amount of atherosclerosis was probably too small to be detected by either MRI 
or histopathology. The method may prove useful, in particular in future evaluations 
of new treatments, where anim als are to be followed longitudinally.

B-0264 14:55

The effect of acute drop in estrogen level on the vessel wall: Evaluation  
with color Doppler ultrasound
I. M ihmanli. V. Mihmanli, S. Kurugoglu, G. Ogut, O. Cokyuksel; Istanbul/TR

Purpose: The aim of this study is to  investigate the effect of acute drop in estrogen 
level on endothelium by co lor Doppler u ltrasound (CDUS) in wom en w ith surgi
cally induced menopause.
Material and methods: Forty women, aged 37 to 45 years were examined on 3,d 
preoperative and T"1 postoperative day. All patients w ent through tota l abdominal 
hysterectomy and bilateral salpingo-oopherectomy. Aged m atched healthy control 
group comprising of 15 women was also studied. Brachial artery was examined by 
CDUS. Peak systolic velocity, end-diastolic velocity, mean velocity, brachial artery 
d iam eter and volume flow  were calculated.
A fter the baseline measurements, hyperem ia was induced through the inflation of 
a  blood pressure cuff to suprasystolic pressures for 5 m inutes on the upper arm. 
To evaluate endothelium-dependent vasodilation, the brachial artery was viewed 
after the cuff was deflated and removed from the arm. The difference between the 
baseline and maximum value after the cuff deflation was calculated for each CDUS 
parameter.
Results: A significant difference was found between the serum  estradiol levels 
during pre- and post-operative periods. No significant difference was found for 
serum estradiol levels between preoperative period and contro l subjects. Net 
changes found within each group during reactive hyperem ia were statistically s ig 
nificant. However, no siginificant difference was found in values among pre, post
operative and control subjects.
Conclusion: Our study shows that acute drop in estrogen level does not seem to 
have tremendous effect on endothelium. W e do believe that there is a lot to under
stand in the mechanism of effect of estrogen on vascular function.

B-0265 15:05

In-vivo carotid В-m ode ultrasound com pared with pathologic findings: 
Intima-media thickening, lumen diam eter and cross-sectional area
G. Schulte-Altedorneburg 1. D.W. Droste2, S. Felszeghy3, V. Popa3, K. Hegedüs3,
E.В. Ringelstein2, L. Csiba3; 'Augsburg/DE, 2M ünsIer/DE, JDebrecen/HU  

Background: We wanted to determ ine the correlation o f in-vivo transcutaneous 
В-mode ultrasound measurements o f intima media thickening (IMT), lumen diam 
eter and cross-sectional area of the com m on carotid area (CCA) with correspond
ing measurements obtained by gross pathology and histology.
Methods: Sixty-six moribund neurological patients (mean age 71 years) under
went В-mode ultrasound o f the CCA a few days before death. During autopsy, 
carotid specim ens were removed in toto. Carotids were ligated and cannulated for 
injection of an hydrophilic embedding material under standardised conditions.The 
carotid bifurcation was frozen and was cut m anually in 3 mm cross slices. From 
the slices we performed planimetrie analysis of the CCA’s anatom ic diam eter and 
of the cross-sectional area. IMT was assessed by light microscope. U ltrasonic 
measurements and planimetrie data were compared.
Results: Mean ultrasound m easurem ents o f lum en diam eter and cross-sectional 
a rea  w e re  7 .1 3  ± 1 .2 7  m m  a nd  0 .4 9 6  ± 0 .1 6 7  c m 2 by u lt ra s o u n d , and  
7.81 ± 1 .2 7  mm and 0.516 ±  0.194 cm 2 by planimetrie analysis of the unfixed 
redistended carotids (correlation coefficients 0.623 and 0.705, both p < 0.0001).

The mean IMT by ultrasound was 1.005 ± 0 .2 67  mm and 0.67 ± 0.141 histologi
cally, resulting in a difference of -31 %  (p < 0.001 ), presumably due to shrinkage of 
the histological section.
Conclusion: Transcutaneous В-mode ultrasound provides a reliable approach for 
in-vivo m easurem ents o f the lumen d iam eter and the cross-sectional area and, 
less exactly, o f the IMT of the CCA.

B-0266 15:15

Ultrasound detection o f endothelial dysfunction used to diagnose  
vascular disease in patients with insulin resistance
M. O 'D owd. M.E. Hurley, C. Markham, D. Mclnerney, V. Maher; Dublin/IE  

Purpose: The insulin resistance syndrome is strongly associated w ith cardiovas
cu lar disease. A simple, non-invasive test to detect early vascular d isease in this 
condition would be of clinical value. This study examines the use of u ltrasound in 
assessm ent of endothelial dysfunction.
Methods and m aterials: Ten patients w ith insulin resistance syndrom e and ten 
control subjects were assessed noninvasively using high resolution ultrasound. 
Vessel diameter, flow  velocity and resistive index in the brachial artery were m ea
sured at rest and in response to g lyceryl trinitrate (GTN) and induced lim b hyper- 
aemia. Intima-media thickness of the carotid artery was also examined. Two-sample 
t tests were used to com pare both groups. Descriptive statistics are expressed as 
mean and standard error and statistical significance is taken as p < 0.05. 
Results: No significant difference was shown in response to GTN between the 
tw o groups. There was however a significant difference shown in induced hyper- 
aem ia response.
Conclusions: Ultrasound is capable of demonstrating early endothelial dysfunc
tion in patients w ith features o f insulin resistance. It may be used as a screening 
test for endothelial dysfunction in these patients as it can indicate the need for 
early treatment.

B-0267 15:25

Colour Doppler ultrasound of the nailbed: An objective tool for monitoring  
responses to  vasodilatory treatm ent of connective tissue disorders?
M. Keberle. M. Jenett, C. Keßler, D. Hahn; Würzburg/DE  

Purpose: Previously (ECR 1999), we have dem onstrated that colour Doppler ul
trasound (CDU) o f the nailbed allows to assess m icrovascular changes in connec
tive tissue disorders (CTD). Here, we applied this method to m onitor the m icrovas
cu la r response to vasodilatory treatment.
M ethods and m aterials: 13 sym ptom atic patients were treated w ith iloprost, a 
stable prostacyclin analogue. CDU (12 MHz M ulti-D-array) was perform ed before 
and after treatment. The respective vascularities were quantified com puter-aided 
and com pared with the patients' subjective sym ptom s and the clinical status. 
Results: CDU revealed that mean vascularities at baseline temperature (P < 0.01 ), 
after a cold (P < 0.01 ), and after a warm (P < 0.05) challenge significantly increased 
follow ing iloprost treatment. Moreover, follow-up CDU-results correlated well with 
the patients' clinical responses to vasodilatory therapy (P < 0.01 ).
Conclusion: CDU holds prom ise to  provide an objective tool for monitoring the 
effects of vasodilatory treatm ent in patients with CTD.
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В-0268 16:00

Anatom ical variations of the deep venous system of the leg: Review o f 624 
venogram s and im plications for ultrasound assessm ent
P.S. S idhu. R. Alikhan, D.J. Quinlan, P. G ishen; London/GB  

Purpose: To exclude presence o f throm bus on ultrasound (US), im portant ana
tom ical variations need to be considered. W e describe these variations as seen on 
contrast venography.
Method: Two pairs o f observers fam iliar w ith venous contrast studies performed a 
retrospective review of 624 lower limb venograms. The venograms were evaluated 
for the  presence, position and frequency o f variations in the major lower limb veins.
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Results: Two vessels were seen in the  popliteal fossa in 251 (40 %) o f 624 
venograms, only 32 (5 % ) were true duplicated popliteal veins. A duplicated su
perficial femoral vein (SFV), com prising of e ither a long or short segm ent o f paired 
venous structure was present in 189 (30 %) with 12 (2 %) systems more complex. 
Of the 189 duplicated SFV 102 (54 % ) began in the mid-thigh region and 61 (32 %) 
in the adductor canal region. The duplicated vessel was medial to main SFV in 97 
(49 %) and lateral in 92 (51 %). Range of length of duplicated SFV was 1 -  35 cm, 
most common length 10 -  20 cm  in 116 (61 %). There was no difference in the 
incidence o f anatom ical variations between genders or presence of m ultiple ves
sels in one leg and probability of occurrence in other leg.
Conclusion: Variations in lower lim b venous anatom y are more com m on than 
previously thought. When perform ing US for the diagnosis o f DVT it is im portant to 
look for two vessels in the popliteal fossa, and for a duplicated SFV, starting at the 
adductor canal and extending to the m id-thigh looking both medial and lateral of 
the m ain SFV.

B-0269 16:10

High resolution В-m ode and power Doppler ultrasound: Useful diagnostic  
tools in the differential diagnosis of deep vein throm bosis
I.M. Barber jr., E.A. Gallardo sr., M.H. M artinez jr., N.G. Roson sr.,
X.C. Serres sr., X.C. Pruna sr.; Granollers/ES

Purpose: To describe pathologic entities that simulate deep venous throm bosis 
(DVT) and can be diagnosed by HRUS and Power D oppler (PD).
M ethods and m aterial: 363 patients with clin ical DVT suspicious were evaluated 
w ith  b -m ode, C D  and PD u ltrasound  in tw o years. Fem oral, pop litea l and 
tibioperoneal veins of the sym ptom atic leg were studied w ith m ultifrequency 7 - 9  
and 10 -  13 MHz of a G E  Logiq 700MR (Milwaukee, USA) linear probes. 
Results: In 219 cases (60 %) DVT was not depicted. Subcutaneous fat cellulitis 
with o r w ithout superficia l throm bophlebitis, com plicated Baker cyst o r venous 
insuffic iency were dem onstrated in 93 patients (42 %). In 14 patients (7 %) mus
culoskeletal pathology as fib rillar rupture, slackening of a knee prosthesis tibial 
sprout, infected hematoma, septic arthritis, osteom yleitis and bone and soft tis
sues tumorous pathology was settled. W e also found arterial diseases in five cases 
(popliteal aneurysm  and arteriovenous fistula).
Conclusion: A broad spectrum  of disorders m ay clin ically sim ulate DVT. HRUS 
and PD in addition to CD study are useful diagnostic tools in th is entities.

B-0270 16:20

Thrombosis of the calf muscle veins: Frequency o f isolated occurrence  
and the risk of pulm onary embolism : Evaluation with color Doppler 
sonography
T. Rettenbacher' . A. Hollerweger2, P. Macheiner2, N. Gritzm ann2; 'Innsbruck/AT, 
■Salzburg/AT

Purpose: To determ ine the frequency of an isolated throm bosis o f the ca lf veins 
or calf m uscle veins. To evaluate the risk of pulm onary em bolism  with regard to  the 
location of venous throm bosis of the lower extremities.
Materials and methods: In th is study 357 consecutive adult patients (230 women, 
127 m en; age range: 1 7 - 9 4  years; mean age: 67 years) underwent a  prospec- 
tively perform ed color Doppler sonographic exam ination o f the deep veins o f the 
lower extremities. Additional examinations for pulmonary embolism were performed 
in 184 of the patients.
Results: In 179 patients co lor Doppler sonography revealed a deep venous throm 
bosis of the lower extremities. The most common locations o f throm bosis included 
the soleal m uscle veins (n =  88), peroneal veins (n =  84), popliteal vein (n =  69), 
superficial femoral vein (n = 53), and the gastrocnem ial muscle veins (n = 49). An 
isolated throm bosis o f the calf veins was demonstrated in 47 %  o f patients (n 85) 
and an isolated throm bosis of the ca lf m uscle veins was shown in 25 % o f patients 
(n = 45). The frequency o f pulm onary em bolism  in patients with throm bosis of the 
lower extrem ities was 60 %  (67/112), in patients w ith isolated throm bosis of the 
ca lf veins 48 % (26/54), and in patients w ith isolated throm bosis o f ca lf muscle 
veins 5 0 %  (16/32).
Conclusion: An isolated throm bosis of the ca lf veins or ca lf m uscle veins occurs 
often and is frequently the source of pulm onary embolism. The calf veins and calf 
m uscle veins should, therefore, always be investigated in patients submitted for 
the detection of deep venous throm bosis of the lower extremities.

B-0271 16:30

Detection o f deep venous throm bosis (DVT) using multislice CT scans
M.A. Kessler. U.J. Schöpf, R.D. Brüning, M.F. Reiser; M unich/DE  

Purpose o f th is study was to develop a method that allows to screen pulmonary 
em bolism  (PE) and deep venous throm bosis (DVT) in one im age acquisition us
ing m ultislice CT. Intravascular attenuation of contrast media, coincidence of PE 
and DVT and relevant additional o r alternative findings were investigated. 45 Pa
tients were scanned with Multislice CT (Siem ens VolumeZoom). The chest was 
acquired with 0 .5  s rotation tim e, 4 x 1 mm collim ation, 180 mAs and pitch of 7.
120 ml Accupaque were injected at 4 cc/s w ith an em piric delay of 16 s. The deep 
venous system was acquired w ith 4 x 5  mm collimation, 180 mAs and pitch of 7 
with a total delay o f 150, 180 and 210 s (n = 15 in each group). Hounsfield units 
were measured in the popliteal, femoral, iliacal, and inferior vena cava in order to 
determ ine the density of contrast media depending on the used delay time. Addi
tional o r a lternative pathological findings were recorded.
Results: PE was diagnosed in 15 patients. Four o f these showed synchronous 
deeep venous thrombosis. Four patients showed DVT without PE. 6 Patients showed 
cystic o r benign tumors. In three patients previously unknown malignant tum ors or 
metastases were found. The m ean contrast attenuation in the deep venous sys
tem was 104 with 150 s delay, 93 w ith 180 s delay, and 92 with 210 s delay. 
Conclusion: M ultislice CT is a valid modality to  assess the entire scope of the 
clinical entity of venous throm boem bolic disease. Valuable additional clinical infor
mation can be obtained in patients w ith suspected PE. The optimal delay tim e for 
perform ing scans o f the deep venous venous system is 150 s for m ost patients.

B-0272
withdrawn by author

B-0273 16:40

Correlation between D-Dimer m easurement and deep venous thrombosis  
assessed by ultrasound
I.M. Barber jr., E.A. Gallardo sr., N. Lopez sr., M.H. M artinez jr., F.E. V ilar sr., 
X.C. Pruna sr.; Granollers/ES

Purpose: The D-dimer (DD) is a specific degradation product o f crosslinked fibrin. 
DD m easurem ent in plasm a is highly sensitive (but non-specific) to the presence 
of deep venous throm bosis (DVT) and/or pulm onary embolism (PE). The aim of 
our study is to  establish the correlation between DD levels in plasma and the 
extension o f DVT assessed by HRUS.
M ethods and m aterial: 66 patients were evaluated during the  last 6 months. All 
patients had clinical suspicion of DVT and/or PE. Quantitative D-Dimer (ELISA 
technique) and В-mode and Colour Doppler ultrasonography ( 7 - 1 0  MHz linear 
probe) were performed the same day. Patients were divided in the following groups: 
(1 ) No DVT, (2) No DVT but superficial thrombosis, (3) DVT affecting tibioperoneal 
trunks and popliteal vein, (4) Complete DVT (including femoral veins). Average 
DD in each group was calculated and differences assessed w ith Student's t test. 
Results: 28 patients were included in group 1 with an average DD of 845 ng/ml. 
Group 2 :8  patients, DD 594. Group 3 :10  patients, DD 2198. Group 4 :17  patients, 
DD 1561. Differences between groups 1 and 3 and between 2 and 3 were signifi
cant (p < 0 .005).There was no significant difference between groups 3 and 4. 
Conclusion: There is a significant difference in plasma DD levels when DVT is 
present. In this prelim inary results there seems to be no correlation between the 
value o f DD and the DVT extension. Exclusion of patients with concomitant dis
eases may be necessary because o f the high rate o f DD false positive results.

B-0274 16:45

Colour Doppler ultrasound assessm ent of stenosis in well-functioning 
arteriovenous fistulae for haem odialysis access
R. Pietura. M. Szajner, M. Szczerbo-Trojanowska; Lublin/PL 

W e ll-fun c tio n in g  a rte rio ve n ou s  fis tu la  is  essen tia l fo r the  m a in tenance of 
haem odialysis in patients with chronic renal failure. Most causes of fistu la failure 
are the results o f stenosis leading to thrombosis.
Purpose: Lim ited data are available w ith regard to  the well-functioning arterio
venous fistulae. The present study was conducted on com pletely asymptomatic 
arteriovenous fistu lae to  assess stenosis frequently in correct fistula.
Materials and methods: We studied 139 patients ranged in age from 19 to 79 
years (mean 46.7 years) with end-stage renal disease receiving maintenance 
haem odialysis through 131 (94.2 % ) arteriovenous fistulae and 8 (5.8 %) access 
grafts.
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Results: Stenosis was detected in 89 (64 %) fistu lae (one in 75 patient and two 
stenoses in 14 patients). 57 %  stenoses were located in the anastom otic region 
(segment within 5 cm  of the efferent vein close to  anastomosis. 9 (1 0  % ) stenoses 
were situated at the arteria l anastomosis o f graft, 1 7 (1 9 % ) were located beside 
the aneurysm, and 14 % stenoses were in the remaining region o f efferent vein. 
Mean maximum velocity in stenosis was 4.35 m/s, but accurate determ ination of 
this measurement was not possible because the maximum velocity has exceeded 
the upper lim it of the scale. Perivascular co lour artefacts were present a t stenosis 
site of 60 (94 %) fistu lae and were caused by perivascular vibration due to blood 
flow hitting the stenosis. There was no correlation between stenosis and fistula 
age. Central veins were not control because of lim its o f ultrasound examination. 
Conclusions: We do conclude that stenosis is very frequent in well-functioning 
fistula.

B-0275 16:50

DOTA gadolinium  as a contrast agent for upper extrem ity fistulography: 
Diagnosis and therapy
M. Tassart. A. Le Blanche, M. Bazot, O. Geoffroy. F. Boudghène, J. Bigot; 
Paris/FR

Purpose: Experience of DOTA gadolinium used as a contrast agent for fistulography 
in patients with contraindication to iodinated contrast agent (ICA).
Materials and methods: Between April 1998 and March 2 000 ,22  patients (16 F/ 
6 M) with native dysfunctioning fistu las (17 hum ero-cephalic, 3  radio-cephalic, 2 
humero-basilic), were referred w ith contraindication to ICA: Immature fis tu la  not 
yet hem odialysed (14), a llergy (4) o r residual d iuresis (4). Digital subtraction 
fistulography (Multistar top Siemens) was performed with 35 ml DOTA gadolinium. 
C linical and renal tolerance was evaluated. Image quality of opacification (good, 
moderate or insufficient) of the veins was rated by 2 experienced angiographers. 
Results: Correct imaging of anastomosis was obtained in only 45 %  of cases but 
imaging was completed on MRA when necessary. The quality of upper extremity 
venograms was sufficient in all cases and superior vena cava in 82 %. 3 occlu
sions (1 on the innominate vein), 12 stenoses (cephalic vein and sub clavian vein),
1 anastomotic and 1 arteria l stenosis were diagnosed. 5 cases were considered 
normal. No pain and no renal degradation in this high risk population were noticed.
2 interventional e ffic ient procedures were performed.
Conclusion: Digital substracted fistulography using DOTA gadolinium as contrast 
agent is recommended in non hem odialysed patients with severe renal failure and 
dysfunctioning fistula and also when an interventional procedure is required.

B-0276 17:00

Thoracic outlet venous com pression during postural manoeuvre: 
Prevalence in asym ptom atic subjects on spiral CT venograms
I. Mastora. P. Masson, V. Delannoy, A. Duhamel, J. Rémy, M. Rémy-Jardin; 
Lille/FR

Purpose: To determ ine the prevalence of dynam ically-induced thoracic outlet 
venous compression on spiral CT venograms (SCTV).
Materials and methods: 43 subjects referred for suspicion o f unilateral thoracic 
outlet venous compression were prospectively evaluated with dynamic SCTV (3 mm 
collimation; p itch: 1 ; 4 -  6  % contrast agent; 4 ml/s). Functional anatom y of the 
asymptomatic side was evaluated on contiguous saggital reformations and 3D 
reconstructions generated from data sets acquired in the neutral position and after 
postural maneuver.
R esu lts : In the neutral position, venous stenosis was depicted a t the level of the 
prescalenic space in 4 cases (9 % ) (> 50 %: 3/4), in the costoclavicular space in 
13 cases (30 %) ( < 50 %: 7/13) and in the subcoracoid tunnel in 4 cases (11 %) 
(> 50 %: 3/4). After postural maneuver, venous compression was found in 35 cases 
(81 %) in the prescalenic space (> 50 %: 21/35), in 39 cases (91 %) (> 50 %: 29/39) 
in the costoclavicular space and in 8 cases (19 % ) (> 50 %: 5/8) in the subcoracoid 
tunnel in the absence of abnormal narrowness o f these anatomical compartments. 
Postural maneuver induced significant reduction in the surfaces o f the largest and 
smallest segments of the veins in each anatom ical com partm ent with a mean 
reduction in the venous surface of 31 % in the prescalenic space, 62 % in the 
costoclavicular space and 76 % in the subcoracoid tunnel.
Conclusion: Venous stenosis is a frequent finding on dynam ic SCTV of the tho
racic outlet in asym ptom atic subjects.

B -0 2 7 7 17 i o
Breath-hold 3D contrast-enhanced MR angiography of the portal venous  
system
E. Squillaci. G. Sodani, E. Fanucci, S. Masala, C. M azzoleni, C. Pistoiese,
G. Simonetti; Rom e/IT

Purpose: To evaluate the use of breath hold dynam ic contrast-enhanced (CE) 3D 
MR Angiography (MRA) in the portal venous system.
M ethods and m aterials: 30 patients with liver cirrhosis and porta l hypertension 
were studied using MRA with a1 .5 T  m agnet (N T 15 Philips). Three breathold ac
quisitions (12 seconds each) were perform ed before, 30 and 50 s. a fter gado
lin ium  injection (0.2 mmol/kg). Image evaluation included the source images, MIP 
and target MIP and subtraction images. The visib ility o f the normal and abnormal 
porta l venous system was ranked on the scale from  1 (poor) -  4 (excellent) by 2 
radiologists. The standard of reference was DSA.
Results: There was a com plete agreem ent between MRA and DSA dem onstrat
ing SMA. SA and PV. Detectability o f portosystem ic collaterals was excellent in 
21/30 patients, good in 5. No collaterals were evident in 4 patients. MRA correctly 
depicted thrombosis of the SMV (n = 3), of the splenic (n = 2) and portal vein (n =  5). 
In 2 patients w ith com plete PV throm bosis a poor im age quality was obtained due 
to  com plete absence o f flow.
Conclusions: 3D dynam ic gadolin ium  enhanced MRA is easy to  perform e with 
one contrast injection demonstrating the entire porta l venous system . MRA gives 
excellent demonstration o f normal anatom y and pathology.
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10:30-12:00 Room В В-0280 10:50

Musculoskeletal

SS 610
Imaging of the hip-joint
Chairpersons:
F.M. Sáez (Bilbao/ES)
D.J. Wilson (Oxford/GB)

В-0278 io:3o
Three-dim ensional CT reconstruction in the imaging of acetabular and 
pelvic fractures
A. Yotov. T. Deliversky; Sofia/BG

Purpose: To assay the relevance o f 3D CT reconstruction in radiological assess
m ent of problem pelvic and acetabular fractures.
Material and m ethods: For the period 1 9 9 5 -2 0 0 0  3D reconstruction was per
form ed in 86 patients with fractures o f the acetabulum and pelvic ring. Plain radio
graphs and standard CT scan were obtained as well. There were 61 isolated ac
etabular fractures, 13 pevlic ring disruptions and 9 simultaneous acetabular-pelvic 
Results: In 18 acetabular (26 %), 2 pelvic (15.3 % ) and 5 com bined (55 % ) inju
ries additional lesions were detected after 3D reconstruction. In respect to ac
etabulum  most of such features (N =  14, 23 %) were discovered in com plex frac
ture patterns, in particu lar in anterior co lum n/posterior hemitransversal and both 
colum n types. In 7 cases the preoperative planning was changed due to  3D find
ings. In pelvic ring fractures additional lesions revealed by 3D investigation did not 
affect the prelim inary conclusions on fracture type and stability. In 4 o f 5 combined 
injuries information obtained by 3D reconstruction concerned acetabular com po
nent. In all but one operatively treated fractures 3D inform ation was proved during 
surgery.
Conclusion: 3D reconstruction is found to  be o f essential value in imaging of 
complex acetabular fractures and should be used routinely in evaluation o f these 
injuries. Though in pelvic ring and simple acetabular fractures 3D im aging shows 
no considerable diagnostic advantages com paring to  plain film s and standard CT, 
it is helpful to  c larify the stereom etry o f the  injury and some fracture details and 
may be perform ed in selected cases.

В-0279 10:40

Painful syndrom es of the hip w ith negative plain film s: Diagnostic value of 
dynam ic contrast enhanced MRI
G. Cerone. M. Caulo, A.V. Giordano, F. lannessi. A. Barile, С. Masciocchi; 
L'Aquila/IT

Purpose: To verify the diagnostic potentia lities o f contrast-enhanced MRI in the 
evaluation o f patients affected by painful syndrom e of the hip with negative con
ventional plain film.
Methods and m aterial: Twenty patients, with clinical evidence o f hip pain and 
normal conventional radiographic examination, were studied by standard and con
trast-enhanced MRI. S tandard MRI was perform ed on 1.5 T unit using SE T1w 
and FSE T2w (with and w ithout fa t saturation) sequences. After i.v. injection o f Gd- 
DTPA, SE T1w sequences, w ith and w ithout fa t saturation, on axial and coronal 
planes, were performed. In 6 cases a quantitative analysis of fem oral head signal 
intensity, before and after contrast m edium (c.m.) adm inistration, was obtained. 
MRI follow-up o f the lesions was perform ed in 16 patients a fter two months. 
Results: At the first contro l, standard MRI showed in all cases anom alous signal 
intensity o f the fem oral head, related to  bone marrow edem a syndrom e (BMES). 
After c.m. adm inistration a homogeneous, diffuse enhancem ent, with norm aliza
tion of signal intensity, in account o f the presence of active vascularization, was 
observed in 17/20 cases; in the remaining 3 cases the  persistence o f small areas 
of low signal intensity a fter c.m. adm inistration, related to an early process of bone 
necrosis, was evident. The follow-up confirm ed the necrotic evolution o f these last 
3 cases and the recovery o f the bone marrow edema in the other cases. 
Conclusion: We propose the use o f i.v. contrast m edium in early differentiating 
small necrotic bone areas superim posed on BMES, when the conventional plain 
film  is still negative.

Collar osteophytes: A cause of false positive bone scans for hip fractures
J.U.V. Monu, V. Chengazi, G. Seo. В. Armandi, F. Garcia-Morales. M. Oka; 
Rochester, NY/US

Purpose: Radionuclide bone scans are often used to confirm  cases of suspected 
hip fractures where plain film s are negative or equivocal. Reasons for a false nega
tive scan are well documented. Less well documented are the causes for a false 
positive scan. The managem ent o f a h ip fracture is frequently operative. A precise 
and accurate diagnosis is essential if only to  avoid an unnecessary surgery. 
Materials and methods: From our radiographic patient database we identified 
patients who had positive bone scans for h ip fractures and w ho also had MR 
studies. Those patients who MR studies were negative for h ip fractures form the 
population fo r th is study. The im ages including bone scan, plain films, CT and MR 
im ages were reviewed and correlated. The clinical charts were reviewed for clin i
cal outcome on follow-up.
Results: Five patients (3 women and 2 men) were identified w hose bone scans 
were positive for h ip fractures and MR im ages were negative for h ip fractures or 
significant soft tissue injuries. Review of the plain films, CT and MR revealed a ring 
of osteophytes around the fem oral neck. Th is co lla r o f osteophytes around the 
femoral is seen as linear focus o f increased radio nuclide uptake on both planar 
and SPECT images.
Conclusion: Collar osteophytes are a cause of false diagnosis of h ip fractures on 
bone scans. The presence o f osteophyte should prom pt C T  or MRI correlation in 
cases of occult hip fractures that are positive on bone scans.

B-0281 11:00
Pattern of injuries seen on MRI of patients exam ined for suspected hip 
fractures
M. O ka. G. Seo, В. Armandi, J.U.V. Monu; Rochester, NY/US

Purpose: MRI is often used to  confirm  the presence o f hip fractures. O ther unsus
pected injuries are often found in these studies. This study docum ents the pattern 
o f abnorm alities seen on patients who had MR imaging for clinical suspicion o f hip 
fractures and negative X-rays.
Methods: From our radiology and clinical records we identified patients who were 
examined for suspected hip fractures over a three-year period (1997 -1 9 9 9 ). Their 
im ages and clin ical records were reviewed for history of trauma, presence o f frac
tures, patterns, extent and distributions of soft tissue abnormalities. Fifty-three 
patients, 16 m ales and 37 females, aged 14 years to 98 years qualified for this 
study.
Results: Thirty-one patients (M:F =  11:20) had bone trauma either in the fem ur or 
in the ipsilateral innom inate bone. No bone abnorm ality was found in 22 patients 
(M .F =  5:17). 51 %  of the patients had jo in t effusions. Abnormal signal was seen in 
the obturator externus m uscle in 34 % of cases. O ther muscles including the ad
ductor brevis (21 % ), obturator internus (15 %), g luteus m edius (15% ), adductor 
magnus (1 5% ) showed abnormal signal indicating edema. In 1 3%  of cases there 
was evidence of trauma to the gluteus maximus, gluteus m edius and adductor 
longus. O ther m uscles including the quadratus femoris, pectineus and ilio-psoas 
suffered traum a with less frequency.
Conclusion: Occult fractures are found at a higher frequency in males. Soft tissue 
injuries are com m on in cases o f suspected hip fractures. These injuries need to be 
identified and the patient treated to reduce morbidity and assure proper rehabilita
tion.

B-0282 u n o
Imaging of pipkin injuries o f the femoral head
T. Deliverskv. A. Yotov; Sofia/BG

Purpose: To evaluate the reliability o f image techniques in d iagnosis of femoral 
head fractures (Pipkin injuries).
Methods and m aterials: Fourteen patients w ith Pipkin fracture-dislocations of 
the femoral head were reviewed in order to determ ine the optimal image diagnos
tic modality. There were 3 grade I, 3 grade II, 1 grade III and 6 grade IV injuries 
according to Pipkin classification. In all cases plain radiographs and standard CT 
scan were perform ed. In 9 fractures 3D CT reconstruction has been done for con
firm ation and of the diagnosis. Six fractures were operated subsequently. 
Results: Eight injuries were properly diagnosed after conventional radiographs. In 
tw o cases fractures of the posterior acetabular wall were missed on the plain film s 
and were detect on C T  scans. In 2 injuried hip joints the femoral head fractures 
were recognized only after 3D assessment, whereas previous image investigation 
m issed to  visualize the lesions. In another tw o w ithout 3D reconstruction the  op
eration revealed suprafoveal expansion of the fracture, wrongly estimated previ
ously as grade I injuries.
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Conclusions: The conventional radiographs detect the Pipkin injury in m ost cases, 
but are unable to determ ine the fracture details especially in type IV lesions. The 
standard CT scan is helpful m ostly to confirm  and verify the posterior wall ac
etabular fractures in type IV injuries, whereas in transverse femoral head fractures 
coinciding with scanning plan it is o f less value. The 3D reconstruction reveals the 
maximum details o f injury pattern and in author’s opinion is m ost valuable method 
for imaging of Pipkin fracture-dislocations.

B-0283 11:20
MRI assessment of pediatric hips: Normal and osteochondrotlc hip in 
early and late childhood
M. Mastantuono. P. Milella, E. Bassetti, A. Scala, L. Di Giorgio, A. Napoli,
R. Passariello; Rom e/IT

Purpose: There are few MRI studies investigating the features o f the norm al hip 
and o f the osteochondrotic hip in early and late childhood.
Materials and methods: The MRI examinations were performed w ith a low field 
dedicated equipm ent (E-Scan Esaote Biomedica) and with other open low field 
MRI units. One case was studied w ith a high fie ld MRI unit (S iem ens Vision Plus
1.5 T) The normal hips were studied in children aged 34 m onths to 6 years (11 
patients). 9  patients with a unilateral Perthes disease of the same age were stud
ied (6 with Catteral's third and fourth  type and 3 w ith first and second type). 
Results: In normal hips MRI allowed an exact definition of the anatom ic cephalic 
profiles, the m aturation of the ephyseal nucleus and its exact site in the  cartilagin- 
eous epiphyseal hemisphere. In the 9 patients with infantile osteochondrosis hip 
MRI showed the structural changes o f the ephiphyseal nucleus, usually missed 
with conventional radiology, and a early identification of the abnormal area and the 
recognition o f grow ing disk. MRI dem onstrated the alterations of the epiphyseal 
nucleus and differentiated osteochondritis evolution from  recession.
Discussion and conclusions: MRI perm itted a c lear evaluation o f the normal 
and osteochondritic hip, in childhood, clearly defining the cephalocotylo id rela
tions, delineating the real anatom ic edges o f the head and its structural com posi
tion and investigating the cartilaginous cephalic extension and the positioning of 
the ossific nucleus.

B-0284 11 30
Radiologic evaluation of developm ental dysplasia of the hip (DDH) in 
relation to outcome
I.W. McCall, S. Patel. V.N. Cassar-Pullicino, G.A. Evans; Oswestry/GB  

Purpose: To evaluate the labrum  at arthrography with relation to treatm ent and 
outcome in patients with persistent latéralisation follow ing conservative treatment. 
Method: We retrospectively reviewed patients with DDH referred for hip arthrog
raphy for persistent latéralisation despite conservative treatm ent between 1980 -  
1986. Arthrograms were classified as subluxed or dislocated and the labrum graded 
(1 ) Rosethorn, (2) Flattened, (3) Cushion, (4) Inverted. Follow-up radiographs 
werefassessed with a series of geom etric m easurem ents for treatm ent outcome. 
Results: 90 hips were evaluated with follow-up of 4 - 1 8  years (mean 12.9). 35 
hips were subluxed and 55 dislocated. 28 hips were grade 1, of which 27 were 
subluxed. 26 were treated conservatively. 27 hips were grade 2 with 21 dislocated 
and 6 subluxed. 18 required surgery, 6 open reduction and 12 open reduction 
followed by salter osteotomy (SO). 9 were treated conservatively. 12 hips were 
Grade 3, 11 were dislocated and 1 subluxed. 4 had open reduction and 8 were 
treated conservatively. None required a SO. 23 hips were grade 4 of which 22 
were dislocated and 1 subluxed. 19 underwent im m ediate open reduction and 4 
were treated conservatively 3 subsequently requiring open reduction one o f which 
had avascular necrosis. 8 had SO. Follow-up showed no significant difference be
tween the grades for Sharps angle (4 2 .5 -4 6 .6 ) , acetabular depth (1 7 .6 -  19), 
lateral d isplacem ent (7.5 -  9.6), and fem oral head contour 85 -  89 %. 
Conclusion: Grade 3 labrum can be treated conservatively if the hip is reason
ably stable in flexion/abduction w ith no significant inferior capsular constriction. 
Treatment aided by arthrography produced a uniform outcom e for all grades.

B-02851140
A CT based 3-Dimensional analysis of femur geom etry in cases of slipped  
capital femoral epiphysis (SCFE)
J. Kordelle '.T.C . M amisch2. M. Das2, R. Kikinis3, F. Jolesz3, R.M.M. Selbel2; 
'G iessen/D E ,pMülheim  a. d. R uhr/D E .3Boston, MA/US

Purpose: The goal of the presented study was to  investigate the relation between 
the proximal fem ur and the orientation o f the epiphysis and, furtherm ore, to deter
mine if the acetabular development is influenced by the femoral neck orientation 
or the epiphyseal alignment.

Material/m ethods: Three-dim ensional reconstructed m odels based on CT data 
sets of 22 patients with th irty SCFE were reviewed. M easurem ent o f the  hip joint 
geom etry was perform ed by using a newly developed interactive software to de
term ine projected angles. A phantom  scan was perform ed to  validate the accu
racy of the tool. Mean error in a tota l o f 24 m easurem ents was 0 .76 (Std.Dev. 
0.61). The determ ination of the m entioned angles was perform ed three times. 
Results: We found a significant positive correlation between the fem ur version 
and the version o f the femoral epiphysis (P: 0.02. R: 0.41 ). Furthermore, there was 
a highly significant positive interdependence between the  shaft-neck-angle and 
the shaft-epiphysis-angle (P: 0.001, R: 0.6). No correlation was detected between 
the femoral version and the acetabular anteversion (P: 0.11 ) o r between the  shaft- 
neck-angle and the  acetabular inclination (P: 0.48). In addition, there was no cor
relation between the epiphyseal orientation and the anteversion (P: 0.14) and incli
nation (P: 0.35) o f the acetabulum.
Conclusion: The three-dim ensional m easurem ent o f the  hip geom etry in cases 
o f SCFE dem onstrates a significant correlation between the femoral orientation 
and the epiphyseal alignment. A correlation between the orientation o f the ac
etabulum and the fem oral neck, as well as between the alignm ent of the acetabu
lum and the epiphysis could not be observed.

B-0286 11:50

Intertrochanteric corrective osteotom y with moderate and severe cases of 
slipped capital femur epiphyslolysis (SCFE) based on 3D reconstruction  
of CT data
T.C. Mamisch1. J. Kordelle2, M. D as', J. R icholt3, R.M.M. Seibel1, R. Kikinis3; 
’M ülheim  a. d. Ruhr/DE, ?G iessen/D E ,3Boston, M A/US

Purpose: Are comparable results to be obtained regarding the postoperative im 
provement o f range of motion w ith flexionsosteotomie alone, or is this achieved by 
three-dim ensional corrective osteotom y after Southwick?
Material and methods: 16 patients a fter epiphysiolysis were analyzed. A com 
puter program for simulation of movement and osteotom y developed by the au
thors, served for study execution. According to 3D-reconstruction o f the com puter 
tom ography data the physiological range (lim its o f bone to bone or bone to ca rti
lage contact) was determined by flexion, abduktion and internal rotation, sim ilar to 
the  I neutral-null-method. The three-dim ensional osteotom y after Southwick was 
com pared w ith  the  flex ionsosteo tom y a fte r G riffith . Both in te rtroch a n te ric  
osteotom ietechniques were sim ulated and the im provements o f the movement 
range assessed, and com pared. The correction angles were chosen according to 
technique described by Southwick.
Results: The average slipping and thus correction angles measured inferior 25.5° 
(range: 7 .5 -5 1 .0 ° )  and posterior 52.0° (range: 29.0 -  78.5°). A fter the simulation 
of osteotom y by Southwick the angle of flexion was 61.3° (improvement: 41.4°), of 
a b d u c tio n  6 0 .3 °  (+ 4 2 .9 °)  and  in te r io r  ro ta tio n  o f 7 0 .1 °  (+ 5 2 .6 °) . T h e  
flexionsosteotomy after Griffith achieved a flexion of 66.7° (+46.8°), an abduction 
of 41.1° (+23.7°) and an internal rotation of 57.4° (+40.0°).
Conclusion: The improvement of the free movement range after flexion osteotomy 
is generally com parable, with three-dim ensional osteotom y after Southwick with 
the exception of the abduction angle.

10:30-12:00 ____________________   Room С

Abdominal and Gastrointestinal

SS 601 a
Liver: CT
Chairpersons:
Т.К. H elm berger (Munich/DE)
O. M atsui (Kanazawa/JP)

В-028710:зо
3D visualisation of liver vessel anatomy and liver segm ent volumetry in 
living related liver transplantation: Correlation with intraoperative findings
F.C. C aldarone1. B.B.J. Frericks1, G. S tam m 1, B. N ashan1, A. Schenk2, D. Selle2,
H.-O. Peitgen2, M. G alanski’ ; 'H annover/D E ,2Brem en/DE

Purpose: In living related liver transplantation accurate knowledge o f vessel vari
ants and exact calculation o f liver segm ent volume is required. The results o f a 
new visualisation and vo lum etry software tool (MeVis) were com pared with intra
operative findings.
Material and methods: Biphasic helical CT was performed in 24 potential donors 
o f liver segments. Based on the volum e data set all hepatic vessels were seg
mented using a threshold based region-growing algorithm. Liver parenchyma was
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isolated sem i-autom atically w ith the 'live w ire ' algorithm. Combination o f the sepa
rated liver and porta l vein system  using the nearest neighbour approach led to a 
Couinaud oriented liver segm entation and volum e calculation. 3D results were 
presented interactively and discussed in an indication round. Intraoperatively the 
liver vessel anatom y was documented and the resected liver parts were weighted. 
Pre- and intraoperative results were compared.
Results: Calculated mean liver volumes ± SD were: tota l 1640 ± 260 ml, right lobe 
1100 ± 180 ml, left lobe 530 ± 100 ml, segm ents II and III 270 ± 80 ml. Variants of 
hepatic vessels were found fo r arteries in 4, liver veins in 8 and porta l veins in 3 
cases. 5 potential donors were excluded from  transplantation because of inad
equate segm ent volum es or vascular architecture. Calculated volum es showed a 
mean deviation o f 5 %  from intraoperative values. In all transplanted cases vessel 
anatom y m atched the preoperative findings.
Conclusion: This new im age processing and visualisation technique a llows a 
non-invasive accurate preoperative donor selection and precise surgical planning 
resulting in a m inim ised risk for recipients and donors.

B-0288 10:40

Prevalence and diam eter of hepatic hem angioma in liver cirrhosis: 
Com parison with non-cirrhotic patients
H.j. Nph, A. Shin, C.K. Park, K. Kim, B. Kim, S. Cha,Y. Kim, K. Chung, I. Cha; 
Seoul/KR

Purpose: We evaluated the prevalence and diam eter of hepatic hem angiom a in 
liver cirrhosis.
Material and methods: Abdominal CT reports o f 25 586 patients, which were 
m ade during recent 5 years, were retrospectively evaluated fo r the presence of 
hepatic hem angiom a. The CT diagnosis o f hepatic hemangioma was m ade on 
characteristic spiral CT findings or in com bination w ith MRI findings. In cirrhotic 
group, d iam eter o f the hemangioma was com pared on the initial and follow-up CT 
scans.
Results: On C T reports, liver was normal (non-cirrhotic) in 24 386 patients, and 
1 200 patients were cirrhotic. Hepatic hemangiomas were found in 2 503 (10.3% ) 
normal group, and six hem angiomas in 5 (0.4 %) cirrhotic patients. Mean diameter 
of hemangioma in c irrhotic group was 35 mm on initial CT, and 22 mm on 4 years 
follow-up C T  scans.
Conclusion: In liver cirrhosis, the prevalence and diam eter o f the hepatic hem an
g iom a are reduced, probably from  progressive liver parenchymal fibrosis.

B-0289 10:50

Role of contrast-enhanced helical CT in the assessm ent o f acute hepatic  
vascular abnorm alities
M. Scaglione. A. Pinto, R. Grassi, F. Pinto, E. De Lutio, C. Acam pora, L. D ’anna, 
A. Ragozzino, L. Romano; Naples/IT

Purpose: To assess the capabilities and the lim itations o f contrast-enhanced he
lical CT in the diagnostic work-up of patients with acute hepatic vascular abnor
malities.
Materials and methods: Monophasic contrast-enhanced helical C T  examination 
was perform ed in 81 selected patients w ith potential acute hepatic vascular d is 
ease. Scans were perform ed at 70 seconds after intravenous injection of nonionic 
contrast m aterial (3 ml/s rate for a tota l o f 130 ml) adm inistrered by a CT-power 
injector. Results were compared w ith co lor flow  sonography, angiography and sur
gery.
Results: CT evidence of hepatic vascular disease was confirm ed in all the cases. 
The morphology, the density and the  different attenuation values of the abnorm al 
hepatic parenchym a and vessels allowed the C T  diagnosis of spontaneous rup
ture of hepatic neoplasm s (27 patients), porta l vein throm bosis within the main 
branches (19 patients), B udd-C h iari syndrom e (14 patients), infarction (10 pa
tients), a rte ry aneurysm s and pseudoaneurism s (7 patients), HELLP syndrome 
(4). C T  findings were confirm ed by co lor flow  sonography in all the patients, an 
giography in 17 and by surgery in 32 patients.
Conclusion: Contrast-enhanced helical C T  is the imaging modality for assessing 
hepatic vascular abnorm alities in the acute clinical setting. Although CT may iden
tify areas o f hemorrhage, it usually does not differentiate arterial from venous bleed
ing and the evolution of the bleeding itself.

B-029011 oo
CT angiography of the portal vein and hepatic vein: Techniques and  
clinical applications
D. W ang. W.S. Zhang, J.X. Xu; Beijing/CN

Purpose: To evaluate the technique and clin ical application of helical C T  angiog
raphy (СТА) in the portal vein and hepatic vein.

M aterials and methods: Helical CT was perform ed w ith different colli-н- on, 
p itch, delay tim e and scan direction in 60 normal subjects and 70 ■" h
diseases o f portal vein and hepatic veins. Maximum interns**' . >
and shaded surface display (BSD) СТА of portal vein an·4 ' „-re pro
cessed. The results were com pared w ith findings <r „etion angiog
raphy (DBA) or surgery.
Results: Both the optim al porta l vein ., СТА could be obtained
using collim ation 3.0 mm, pitch 1 , 4 5 - 5 0  seconds with the scan
direction from  feet to  hear* , specific ity and accuracy of MIP and
BSD СТА in d e tec tin ' mnd hepatic vein abnorm alities were 93 %,
92 %, 93 % an-"' * %. BSD im age was useful in dem onstrating the
relations*-' ^orta l vein and hepatic vein and lesions such as tumor
anr1
I  ^  ГА can provide a three-dimensional image of portal vein and he-
pa ,  i diseases, and is a good com plem entary method o f axial and MPR im
ages.

B-0291 n  io
The natural history of indeterm inate lesions at hepatic spiral CT
W.R. Lees. S. Punwani, A.R. Gillams; London/GB

Purpose: C T surveillance o f patients with known liver metastases regularly dem 
onstrates small < 1 cm  lesions which are indeterm inate by CT criteria. The pur
pose o f th is study was to determ ine what became o f these lesions on sequential 
CT follow-up.
Methods and m aterials: The study cohort com prised 38 patients with known 
liver metastases treated by thermal ablation who underwent sequential CT scans. 
Five had breast and 33 colorectal liver m etastases. Spiral CT was performed us
ing a 5 mm collimation, 2.5 mm reconstruction interval, pitch <  1.7 following pump 
injection of 100 -  150 ml of iodinated contrast a t 5 ml/s with a 48 s delay. All pa
tients were scanned at 3 -  6 month intervals for a total follow-up period of 12 months. 
The scans were retrospectively reviewed to  identify indeterm inate lesions < 1 cm. 
An increase in size to  >  1 cm, in conjunction with the typical appearance of a 
hypovascular metastasis was considered diagnostic.
Results: There were a total of 80 indeterm inate lesions on 140 scans. Follow-up 
CT scans were available in 57/80, for a m inimum of 3  months. 15 patients received 
chem otherapy during the follow-up period. There were 8 indeterm inate lesions 
measuring 1 -  4 mm, 2 4 ,5  -  7  mm, and 2 5 ,8  -  10 mm. No lesion < 4 mm increased 
in size. 13/24 (54 % ) in the 5 -  7 mm group became metastases and 17/25 (68 %) 
in the 8 -  10  mm group.
Conclusion: The overall probability of an 5 -  9 mm indeterm inate lesion becom
ing a m etastasis was 30/57 (52 %). The m inimum detectable size for a metastasis 
was 5 mm.

B-0292 11:20

Focal hepatocellu lar carcinoma: Value of the delayed phase of helical-CT 
and a com parison with CT during arterial portography
C.R. H aberm ann. F. Weiss, C. Staedtler. M. Hiliner, V. Schoder, J. Weiger,
P. Steiner, E. Bücheier; Ham burg/DE

Purpose: The aim  o f th is study was to  determ ine the value of the delayed-phase 
of helical C T  in the detection of hepatocellu lar carcinom a (HCC) in cirrhotic liver 
and to compare the results with histology and helical CT during arterial portography 
(СТАР).
Material and m ethods: 51 patients with liver cirrhosis and suspected HCC were 
examined by triple-phase helical-CT (THCT). Images were obtained 25 seconds -  
a rteria l phase (AP), 60 -  70 seconds -  portal-venous phase (PP), and 300 sec
onds -  delayed phase (DP) after injection o f 140 ml of intravenous nonionic con
trast material. In 9 patients findings were correlated with СТАР w ithin one month. 
In 17 patients histological work-up was performed, whereas in 34 patients clinical 
follow-up o f a t least 6 months was obtained.
Results: In 17 patients 49 lesions were detected by THCT. The arteria l phase 
(AP) depicted 55 %  of these lesions, whereas the portal-venous phase (PP) de
picted 57 % and the delayed phase (DP) 78 %. DP showed a significant higher 
detection rate in com parison to  the PP (p =  0.008). N ine lesions could only be 
detected w ith DP. eight only with AP. Com bining AP w ith DP significantly more 
lesions were visualised than using AP and PP (p = 0.031). In nine patients 29 
lesions were diagnosed by СТАР. In these patients 27 lesions were visualized by 
THCT.
Conclusion: The TH C T shows comparable results to СТАР with DP increasing 
the sensitivity in detecting HCC which therefore should be performed when cirrho
sis is present.
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В-0293 11:30
Rare hepatic tumors in adults: CT findings
G. Tognini', F. Ferrozzi1, G. Zuccoli2, G. M archesi’ , E. Spagg ia ri', P. Pavone';
’Parma/IT,2Reggio Em ilia/IT

Purpose: To describe the CT pattern o f rare hepatic tumors in adults and to inves
tigate the capabilities and lim itations in term s o f characterization.
Materials and methods: We retrospectively reviewed CT scans o f 29 patients 
(18 M, 11 F) w ith rare hepatic tumors between 1985 and 2000.1 patient was a f
fected by tuberous sclerosis, 1 had previous h istory of vinyl chloride exposure, 4 
oral contraceptives therapy. All the lesions were pathologically proven. 5 cystad- 
enom as, 3 cys tadenoca rc inom as, 2 cys tic  lym phang iom as, 2 lipom as, 2 
angiolipomas, 3 hamartomas, 1 carcinoid tumor, 3 angiosarcomas, 1 em bryonal 
sarcoma, 2 m alignant fibrous histiocytomas, 2 prim ary lymphomas, 3 leiom yosa
rcomas, 2 hem angioendotheliom as were diagnosed.
Results: Cystadenoma, cystadenocarcinom a, em bryonal sarcom a lym phangio
mas and 2 hamartomas showed complex cystic appearance w ith liquid/paraliquid 
HU numbers, thickening o f the walls, solid enhancing septa. 1 hamartoma showed 
solid necrotic appearance, lipom as showed hom ogeneously negative HU num 
bers, angiolipoma showed negative HU numbers with contrast enhancem ent (c.e.) 
of the vascular component. Lymphomas dem onstrated hypodense nodules with 
little c.e. Angiosarcomas were large infiltrating lesions. Carcinoid showed non spe
cific solid appearance with central hyperdensity in the portal phase. Histiocytomas 
were large infiltrating lesions w ith central hemorrhage. Hem angioendotheliom as 
demonstrated multiple nodules w ith capsular retraction and no calcifications. Lei
omyosarcomas appeared as volum inous heterogeneously hypodense masses. 
C onc lu sions : CT can p rov ide  v ir tu a lly  d ia g n o s tic  in fo rm a tio n s  (lipom a, 
angiolipoma). In the other tumors CT m ay be useful in narrowing the possible 
differential diagnoses.

B-0294 11:40

Focal nodular hyperplasia: CT findings in 78 patients w ith em phasis on 
m ultiphasic helical CT
G. Brancatelli'. M.P. Federle ', L. Grazioli5, A. B lachar', M.S. Peterson1,
L. Thaete ', K.M. Pealer'. К. Menni2; 'P ittsburgh, PA/US, :’Brescia/IT  

Purpose: To evaluate the CT imaging features o f FNH on helical CT.
Material and methods: We reviewed the imaging findings in 78 patients (69 women, 
9  men, mean age 37). Patients had either conventional (n =  9) or helical multiphase 
CT (n 69). D iagnosis was based on com plete resection (n = 20), biopsy (n = 42) 
or clinical and imaging fo llow  up (n =  16). The number, sizes, location, margins, 
surface, homogeneity of enhancem ent, and the presence of a central scar, mass 
effect, exophytic growth, calcification, pseudocapsule or vessels feeding or drain
ing the lesion were evaluated.
Results: 124 tumors (mean d iam eter 4.1 cm, range 1 - 1 1  cm ) were depicted at 
CT. 62 tumors were considered small (less than 3 cm). The FNH were single in 60 
patients (77 % ), hypervascular and hyperattenuating on HAP (106 of 106,100 %), 
isoattenuating on delayed im ages (82 o f 89, 92 % ), enhanced homogeneously 
(111 of 124, 90 %), had a smooth surface (109 of 124, 88 %), were subcapsular 
(101 of 124, 81 % ), had ill-defined margins (89 of 124, 72 % ) and a centra l scar 
(62 of 124, 50 %), more often in lesions larger than 3 cm  (40 of 62, 65 %) than in 
small FNH (22 of 62, 35 %). FNH less frequently exerted mass effect (43 o f 124, 
35 %), had vessels around or w ithin the lesion (42 o f 124, 34 %), dem onstrated 
exophytic growth (40 of 124, 32 %) or a pseudocapsule (10 of 124, 8 %). Only 1 
FNH had calcifications.
Conclusion: Helical CT dem onstrates characteristic features that may allow con
fident diagnosis of FNH. In typical cases neither biopsy nor fu rther imaging is 
necessary.

B-0295 11:50

A scoring system based on liver-volume m easurements using cross- 
sectional imaging data to assess the risk of postoperative liver failure in 
patients undergoing hepatic resections
M.A. Kessler. U.J. Schöpf, Т.К. Helmberger, R.D. Brüning, H G. Rau,
M.F. Reiser; M unich/DE

Purpose: To determ ine the risk o f postoperative liver failure in planned hepatic 
resection different parameters based on CT&MR data were evaluated. Param
eters with predictive value were determined and a score system was developed to 
predict the risk o f postoperative liver failure.
Material & methods: From 1990 to  1998 570 patients w ith hepatic neoplasm s 
underwent liver resection. Preoperatively, the parenchymal hepatic resection rate 
(PHRR = resectedvolume - tum orvolum e/livervolum e - tum orvolum e) was calcu
lated from CT or MR data using manual p lanim etry (n = 486) o r a custom -m ade

software system  for autom ated volumetry (n = 84). 10 clinical and laboratory tests 
with im plications on liver function were performed preoperatively (bilirubin, c- 
am inopyrin-breath-test, g-GT, GOT, GPT, WBC, PCHE, PTT, throm boplastintim e, 
serum -album in).The correlation of these param eters to postoperative liver failure 
was tested using stepwise regressive multiple regression analysis. The determ i
nants with significant correlation with postoperative liver failure were used to de 
velop a scoring system  to predict the postoperative outcome.
R esu lts : M ultiple regression analysis revealed only 2 determ inants with signifi
cant correlation to postoperative outcome: PTT (p = 0.0014) and PHRR (p = 0.0007). 
PHRR alone and in combination with PTT, c-am inopyrine-breath-test, bilirubin and 
g-GT were subsequently included in our scoring sytem  to assign each patient a 
preoperative risk score. Postoperatively 3.5 % o f patients died due to liver failure. 
Major postoperative im pairm ent o f liver function occurred in 4.9 %. These events 
were correctly predicted based on our scoring system.
C o n c lu s io n : The PHRR as determ ined using axial imaging data is the m ost im 
portant predictor of postoperative liver failure. A score can be used to  predict post
operative liver failure. In addition to providing diagnostic information and allowing 
surgical planning, cross sectional imaging techniques therefore are indispensable 
tools.
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B-0296 10:30

Optim izing radiation quality in full-field digital m am m ography for reducing  
the patient doses in com parison to screen-film  m am m ography
K.-P. Herm ann. U. Fischer, S. Obenauer, E. Grabbe; Göttingen/DE  

Purpose: To com pare radiation doses of full-field digital m am m ography (FFDM) 
with those dose levels used for conventional screen-film  mammography (SFM).To 
evaluate the potential o f radiation dose reduction in FFDM.
Materials and methods: Exposures of a PMMA phantom were made using a 
FFDM system and a state-of-the-art SFM system .The automatic mode controlled 
radiation and allowed the system s to select the  acquisition param eters for d iffer
ent phantom  thicknesses. FFDM was perform ed using a flat-panel X-ray detector 
based on a-Si technology. In the conventional system a dedicated mammographie 
screen-film  com bination was used. Both systems had a dual track X-ray tube with 
a molybdenum and a rhodium track on the anode and molybdenum or rhodium 
filtration. Entrance surface a ir kerma were measured free in air, the average glan
dular dose (AGD) were calculated by using published conversion factors. The e f
fects o f target/filtration and peak voltage settings on doses and signal-to-noise 
ratio (SNR) were evaluated.
Results: The dose values of FFDM were not significantly different from  those of 
conventional SFM. Raising peak voltage by 2 kVp decreases AGD by 8 -  13 % for 
the same target/filter combination. Sw itching the target/filter m ateria l from  Mo/Mo 
to Мо/R h for 40 mm PMMA lowers AGD by approxim ately 25 %, while switching 
from  Mo/Mo to  Rh/Rh lowers the breast doses by approximately 40 % a t the same 
peak voltage values. Exposures with lower doses results in low SNR, which is the 
lim iting factor for fu rther decrease in dose.
Conclusion: There is a technical potentia l o f FFDM to decrease the currently 
used breast dose.

B-0297  10:40

Influence of anode-filter com binations Mo/Mo and Мо/Rh on im age quality  
and radiation dose in m am m ography
G.M. Garcia sr.; Seville/ES

Purpose: To evaluate how anode-filter combinations Mo/Mo and Мо/Rh influence 
im age quality in and mean glandular dose to breast o f different th icknesses and 
composition.
Material and methods:

•  m am ographic; m am m om at 3000. (Siemens) 
e a daylight processor (Agfa)
•  a sufficient num ber of women (n =  400) were examinated.
•  the oblique view was studied and kv fixed.
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•  the param eter were studied: breast thickness; m as and the breast parenchy
mal pattern o f Wolfe.

•  four radiologist specialist in mammography evaluated im age quality.
•  four tissues in the mammography were com pared: g landular tissue; pectoral 

muscle; fine structural details and skin.
•  the right mammogram was always the reference.
•  the result were statistically evaluated with Montecarlo informatie programs. 

Results:
•  im age quality.

■ N1P1 M o/M o better Mo/Rh.
■ P2DY Mo/Mo worse Mo/Rh.

•  g landular dose.
■ N1P1 Mo/Mo higher Mo/Rh.
■ P2DY Mo/Mo h igher Mo/Rh.

•  th icknesses breast/dose.
■ 3 cm  M o/M o higher Mo/Rh.
■ 4 cm M o/M o h igher Mo/Rh.
■ 5 cm M o/M o higher Mo/Rh.

Conclusion: It was concluded from  findings of all these studies that the image 
quality for thick or dense breast is h igher and the dose statistically significantly 
lower when a Rh anode is used with a к-edge filter when a Mo anode is used with 
a Mo filter.

B-0298 10:45

Full-field digital mam m ography: Dose-dependant detectability of 
sim ulated breast lesions
S. Obenauer. K.-P. Hermann, E. Grabbe; Göttingen/DE

Objectives: The study com pares contrast-detail-curves and m icrocalcification 
detectability of full-field digital mammography (FFDM) to  conventional screen-film  
m am m ography (SFM) by using different doses in the digital technique.
Materials and methods: The exam inations were perform ed w ith an FFDM sys
tem  by using a digital flat-panel X-ray system  based on am orphous silicon and a 
conventional SFM system proved on a contrast-detail-m am m ography phantom 
(C D M A M ) and  an a n th ro p o m o rp h ic  b re a s t pha n to m  w ith  supe rim p ose d  
m icrocalcifications. The digital detector was exposed with standard dose o f SFM 
and w ith a dose reduction of up to 75 %. Reading was performed by 3 radiologists. 
Contrast-detail-curves and correct-observation-ratio (COR) were perform ed for 
the CDM AM -phantom . ROC-analysis with a confidence level ranging from  1 to  5 
was done w ith the anthropom orphic phantom.
Results: Digital mammography with the sam e dose revealed at least an equiva
lent o r even higher detectability rate than conventional mammography. COR could 
be increased at about 10 -  25 %. The ROC-analysis yielded better results for the 
FFDM system. Sam e lesion detectability in digital mammography as in conven
tional was reached a t a dose reduction o f about 25 %, concerning spot views even 
a t h igher reduction. Dose reduction in the anthropom orphic phantom  resulted in a 
continuous loss o f detectability. The same detectability as in conventional mam
mography w as reached, however, by a dose reduction of up to  50 %. 
Conclusions: The results suggest that FFDM is a t least equivalent or -  as far as 
spot views are concerned -  superior to conventional SFM  concerning the detect
ability of simulated lesions. Thus, a potential o f dose reduction is suggested.

B-0299 10:55

Contrast-detail resolution in full-field digital m am m ography by using 
lower doses in com parison to  screen-film  m am m ography
K.-R H erm ann. S. Obenauer, U. Fischer, E. Grabbe; Göttingen/DE  

Purpose: Com parison of a fu ll-fie ld dig ita l mammography system using a large- 
area am orphous silicon im age receptor and a conventioanl screen-film  m am m og
raphy system with reagrd to lesion detection o f low-contrast objects. Evaluation of 
the impact of a dose reduction with the digital flat-panel detector was of special 
interest.
Materials and methods: A cesium iodide coupled self-scanning flat-panel detec
tor, based on am orphous silicon technology w ith 0.1 mm pixel size w as used. The 
active imaging area was 19 cm x  23 cm. The theorectical lim it o f the  spatial reso
lution was 5.0 Ip/mm. A contrast-detail phantom contain ing gold d isks from  0.1 -  
3.2 mm in diam eter and from  0.05 -  1.6 pm in th ickness were exposed with a 

conventional mammography system using the automatic exposure control device. 
W ith the full-field dig ita l m am m ography system  the phantom was evaluated with 
the same exposure parameters and with dose reduction of 75 %, 50 %, and 25 %. 
Three readers examined each image. Contrast-detail curves were generated with 
the resulting data and compared.

Results: Images acquired with the full-field digital mammography system showed 
a significantly higher contrast-detail resolution than those acquired with the con
ventional screen-film  mammography system at the same dose. The digital system 
showed superior lesion detection capabilities to the conventional system even at 
dose reduction of about 50 %.
Conclusion: The full-field digital mammography system used in th is study is su
perior to  the  conventional screen-film  system in detecting low-contrast objects.

B-0300 11 05

Com parison of 8 and 10 bit gray level display of mammograms
S. yan W oudenberg '. T. Roelofs1, A. Boedicker2, S. Bohnenkamp2, D. Dechow2, 
N. Karssem eijer'; 'N ijm egen/NL, гВгетепЮЕ

Purpose: Is there a visual o r diagnostic difference between an 8 and a 10 bit gray 
level representation of a mammogram in a soft copy reading environment? 
Materials and m ethods: A set o f 100 12 bit digitised analog high contrast MLO 
mammograms were presented in a 8 and 10 bit representation on high resolution 
monitors (BARCO MGD 521) using the same grayscale (8 or 10 bit) depth. Left 
and right breast were displayed simultaneously. The subject was free to toggle 
between 8 and 10 bit presentations and use an electronic magnifying glass. No 
window or levelling was possible during the session. There was no tim e limit. The 
8 b it presentation was sim ulated on the 10 b it board (BARCO Medis 5MP1H) by 
resampling the 10 bit im age using the Floyd-Steinberg error diffusion algorithm. 
S om e 20 sub jec ts  took the  test. A bou t ha lf o f them  w ere  rad io log is ts  o r 
radiographers, the  o ther half com prised m ainly physicists with some experience 
with radiological images. The medical workers were asked to  identify the best 
im ages for diagnosis, others were requested to find the best image.
Results: There was no preference for either type of images, even when subjects 
took much tim e to  decide.
Conclusion: The subjects score the sam e for 8 o r 10 b it images. The more com 
m on, faster and cheaper 8 bit boards can be used in a softcopy reading environ
m ent w ithout loss of quality when digitized mammograms are used. Comparison 
using direct digital m am m ogram s is planned, but the same result is expected.

B-030111:15

Improved CAD of mam m ographie lesions by assigning non-uniform  
weight to  different parameters
S.S. Buchbinder1. R. Lederm an2, P. Bamberger2, В. Novak2, S. Fields2,
I. Leichter2; 'B ronx, NY/US, 2Jerusalem/IL

Purpose: To assess the  potential of improving the performance of standard CAD 
for m icrocalcifications (MC), by means of non-uniform weighting of com puter ex
tracted features.
M ethod/m ateria ls: The C AD system  autom atica lly extracted from  digitized 
mammograms, 13 quantitative features characterizing MC. Two hundred and sixty 
archival cases (age range 31 - 7 7 )  with known pathology (160 malignant, 100 
benign) were analyzed. Stepwise D iscrim inant Analysis (SDA) selected the  best 
features d iscrim inating between benign and m alignant MCs. A classification 
scheme, based on the optim ized features, was constructed w ithout weighting the 
features. Considering that certa in features may potentia lly overwhelm in signifi
cance all o ther factors, a new schem e was constructed, which assigned a different 
weight to each feature, based on its predictive power. The performance of this new 
classifier was com pared, by ROC analysis, with that of the non-weighted classi
fier.
Results: From the 13 variables extracted by the CAD system, 8 were selected by 
SDA for generating the classification scheme. The performance of the non-weighted 
scheme yielded a ROC curve with an Az of 0.81, resulting in a PPV of 67 %  and 
an accuracy of 69 %, for 98 %  sensitivity. The performance of the weighted scheme 
was significantly higher (p < 0.0001), w ith an Az o f 0.90, a PPV of 79 % and an 
accuracy of 83 %, for 98 %  sensitivity.
Conclusions: The performance o f the weighted scheme was significantly higher 
than that of the non-weighted scheme. Since the contribution of each feature ex
tracted by the CAD system to  the classification o f the MC is different, weighting 
should be included when constructing the classifier.

B-0302 11:25

Usefulness of a com puter-aided detection (CAD)-system
M. Facius, A. Malich, C. Marx. M.G. Freesmeyer, M. Fleck, W.A. Kaiser;
Jena/DE

Purpose: To determ ine the clin ical usefulness of a  CAD-system in the detection 
o f h ighly suspicious m icrocalcifications by m easuring sensitivity and the potential 
impact on biopsy rate.
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Method and material: Mammograms from 108 breasts w ith highly suspicious 
m icrocalcifcations (Level of Suspicion. LOS category 4) were analyzed using the 
Second Look™ CAD-System (CADx Medical Systems, Quebec, Canada). All 
patients had microcalcificationes and underwent biopsy or surgical treatment (ma
lignant, benign). M alignant m icrocalcifications, m arked by the CAD-system  in at 
lea s t one  o f th e  tw o  d ig ita l film s  w ere  sco red  as tru e  p os itive . B en ign  
microcalcifications, marked in at least one film  were scored as false positive. 
Results: Of the 108 mammograms, 50 were biopsy proven cancer cases. 43/50 
carcinomas were detected correctly (sensitivity 86 %). The remaining 58 cases 
had biopsy-proven benign m icrocalcifications and were correctly not m arked in 
25/58 cases, (specificity 43 %). The positive and negative predictive value were 
57 % (43/76) and 78 % (25/32), respectively.
Conclusions: Used clinically, the M ammograph™  (CAD-printouts) would have 
efficiently and effectively directed the radiologists attention to the m alignant le
sions. The results indicate that the system could be used by a radiologist to poten
tially reduce the number of unnecessary biopsies of suspicious microcalcificatios. 
Therefore, the Second Look™ system  is useful as a second reader of highly sus
picious microcalcifications.

B-0303 11:30

3D real-time volume rendering of the breast using data from routine 
multislice spiral chest CT exam inations
A. Stoeger. T. Frede, M. Daniaux, R. Frank, J. Loimayr, D. zur Nedden; 
Innsbruck/AT

Purpose: Evaluate the possibility of recognizing breast pathology on routine sp i
ral CT examinations of the chest by post processing this as a region o f interest and 
real-time rendering.
Material and methods: The data o f 20 patients with suspected breast pathology 
(solid nodules or cysts n = 12, macro-calcifications n = 6, micro-calcifications n = 2), 
who had routine multislice spiral CT of the chest (4 x  2.5 mm, Pitch 6, S iemens 
Plus 4 Volume Zoom) was reconstructed to 3 mm slice thickness a t 2  mm incre
ments. This data was then real-time volume rendered on a 3D V irtuoso (Siemens 
Medical Systems) and the breast im ages were assessed interactively (clip plane 
editing, interactive change of rendering parameters).
Results: Solitary solid nodules > 1.5 cm were detected in 4 patients, single or 
multiple cysts > 5 mm in 8 and macro-calcifications > 3 mm in 6. Mammographically 
identified m icro-calcifications could not be discerned. W hen contrast had been 
administered, enhancement aided in solid/cyst differentiation and in the assess
ment of cutaneous or m uscular infiltration by tumors.
C o n c lu s io n s : Interactive RTVR evaluation of the breast from  post-processed vol
ume CT data sets m axim izes information of breast pathology contained in routine 
chest CT data. The lim ited spatial resolution does not allow for the assessm ent of 
micro-calcifications.

B-0304 11:35

A com puter-assisted method for evaluating m am m ographie benign and 
m alignant breast lesions
F. G rizzi’ . P.C. Muzzio2, A. Di Maggio2, N. D ioguardi’ ; 'R o z z a n o /IT /Padova/IT  

Purpose: To investigate a computer-assisted method, based on the fractal d im en
sion and the coefficient of roundness in order to  m easure the complex shape of 
benign and m alignant mammographie lesions.
Materials and methods: Twenty-three digitized mammograms were classified as 
containing benign lesions (n = 12) o r as containing malignant lesions (n =  1 1) on 
the basis o f readings by two independent radiologists. Image and fractal analysis 
were automatically done by mean of a com puter-assisted image analysis system. 
Results: A significant increase (p < 0.0007) was obtained when the fractal d im en
sion of benign versus m alignant breast lesions and the coefficient of roundness of 
benign versus m alignant mammographie lesions (p < 0.00005) were compared. 
Conclusions: Benign and malignant breast lesions are characterized by complex 
morphologies. Com plexity is the main property of all the biological systems, in 
cluding human natural and pathological structures. This study shows that the fractal 
geom etry allows the quantitative m easure of the complex m orphology o f benign 
and m alignant mammographie lesions. The coefficient of roundness represents 
the degree o f irregularity of the lesion. The fractal dimension of the lesion's outline 
gives a measure o f the increasing cells proliferation and the ir irregular invasion of 
the surrounding tissue. Furthermore, this mathematical approach may be of help 
fo r the  s tudy o f the  non -linea r d ynam ica l p rocess invo lved in th e  breast 
cancerogenesis.

B-0305 11 40
Multim odal data fusion in breast imaging
C. Behrenbruch. N. Moore, K. Marias, P. Armitage, M. Brady, R. English,
J. C larke: Oxford/GB

Purpose: Non-rigid m atching can relate pathological indicators between mam
mography and contrast-enhanced MRI. This is particularly useful for ductal carci
noma in-situ (DCIS) because calcifications visible m am m ographically may corre
spond to  subtle, focal areas o f enhancem ent that were not identified prospectively 
as abnormal.
Materials and methods: Fast Spoiled Gradient Echo (FSPGR) T 1 -weighted (TR/ 
TE 8.9/4.2 ms, a  = 10°) acquisitions of the breast are segmented on the basis of a 
pharm acokinetic model o f contrast (Gd-DTPA) uptake and projected in a sim u
lated CC and MLO plane. The m am m ogram s are then non-rig id ly registered 
(matched) to the simulated projections, resulting in a geometrical correspondence 
between features in the two mammogram views and the 3D geom etry of the MRI 
acquisition.
Results: MRI studies and standard two-view m ammograms were compared in 12 
women who had a range of benign and m alignant diseases. The average error in 
the registration (based on evaluation o f the centro id and extent o f ROIs) was -3 .5  
voxels w ith slightly higher error ( -5  voxels) for large, poorly d ifferentiated carcino
mas. Correlating calcifications in the mammogram w ith the MRI data revealed 
subtle contrast enhancement, consistent with DCIS.
Conclusion: Matching (registration) between tw o m am m ogram  views and CE- 
MRI can be used to correlate pathological indicators o f various conditions, includ
ing DCIS.

B-0306 11:50

M amm atrainer: Web based training in m am m ography
U.G. A ichinger. M. Dobritz, R.W.S. Schulz-W endtland, W.A. Bautz; Erlangen/DE

Purpose: Web based Training is expanding in the last few years in all fie lds of 
radiology. We present a new training program  available since April 2000 with 90 
cases in m am m ography and breast ultrasound.
Patients and m ethod: In the Institute o f D iagnostic Radiology, Gynecological 
Radiology, over 12 000 patients per year are examined clinically, with ultrasound 
and mammography. 10 % of these patients have suspect or m alignant lesions and 
so we have many cases that can be used for a teaching program. 90 interesting 
cases are now prepared for the world w ide web, the best way to  give a w ide group 
the  opportun ity to see these images.
Results: The program was tested a t the 5lh International Course of Mammogra
phy in Erlangen. 2000 partitions saw the cases there and gave there statements. 
21 %  had no experience with the internet, 46 %  used the internet to get information's 
about medical problems and 33 % had used databases like this once before. 93 % 
said, that th is was a good and effective way in training mammography. 
Discussion: Internet training becom es now a fixed part in training o f radiological 
m odalities. Despite the problems o f spatial resolution needed in mammography, 
with good im age preparing it is possible to  give a satisfying teaching file in breast 
im aging in the internet: www.gynrad.idr.m ed.uni-erlangen.de.

B-0307 11:55

Breast artery calcium  and cardiovascular m orbidity: Relationship in 
different age groups
P. C rysta l’ . E. C rys ta l', M. Friger', S. Strano2, J. Leor3, G. Chudakov',
Y. H ertzanu1; 'Beer-Sheva/IL, 2Jerusalem /IL, 3Tel-Aviv/IL

Purpose: Cardiovascular disease (CVD) is a leading cause of death among women 
in the Israel. Early recognition of women in with occult cardiovascular disease has 
become a public health priority. B reast artery calcification (ВАС) visible on mam
mography was proposed as a screening tool for detection of women in high car
diovascular risk. The aim  o f th is study was to assess relationships between age, 
ВАС, and CVD.
M a te ria ls  and  m e th o ds : The presence of ВАС and CVD were analyzed in survey 
included 927 wom en referred for mammography. The patients were divided in to 
three age groups: < 55 a (group 1 ), 56 -  65 a (group 2), >  65 a (group 3). 
R esu lts : The mean age was 57 ± 10 years, with overall incidence of ВАС 17 %. 
The incidence o f ВАС increased with age (from 3.6 % in Group 1, to  19.5 % in 
Group 2, and 43 % in Group 3). C linical CVD increased from  5.7 %  in group 1, to 
11.8 %  in group 2, and to 25.5 %  in group 3. The positive predictive values o f ВАС 
for CVD in three study groups were respectively 12.5 %, 14.3 %, and 36 %. The 
negative predictive values were 94.6 %, 88.7 %, and 82.5 %. M ultiple logistic re
gression analysis was perform ed for cardiovascular d isease and ВАС in a ll age 
groups. ВАС was found as independent from  age predictive factor for existence of 
cardiovascular disease.
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Conclusion: O ur findings suggest that mammography may be an effective and 
inexpensive screening tool for the detection o f cardiovascular risk in women, es
pecially in the  age from  55 to 65 years.

turbo-SE sequences allows a reliable and cost-effective approach in the evalua
tion of inflam m atory and/or neoplastic involvement o f chest diseases, especially in 
the follow-up of cancer patients after surgical excision and/or radio-chemotherapy.

10:30-12:00_______  _______________ Room F1
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SS 604
Chest imaging: Technical aspects and new developments
Chairpersons:
T. Franquel (Barcelona/ES)
C.J. Herold (Vienna/AT)

B-0308 10:30

Clinical safety of SonoVue™ , a new echocontrast agent, in healthy  
volunteers and in patients with chronic obstructive pulm onary disease
D. Bokor1. J. Cham bers5, P. Rees5, F. Luzzanr, A. Spinazzi'; 'Milan/IT, 
2London/GB

Purpose: To dem onstra te  the safety o f SonoVue™  (Bracco S.p.A.), a new 
echocontrast agent, in healthy volunteers (HV) and in patients with chronic ob
structive pulm onary disease (COPD).
Methods: (1) Two placebo-controlled phase I studies in 66 HV: 36 HV adm inis
tered with a  single intravenous ascending dose of SonoVue™ (from 0 .003 ml/kg 
to 0.12 ml/kg) and 30 subjects given cumulative doses from 0.15 ml/kg to 0.6 ml/kg.
(2) A phase II crossover, p lacebo-controlled study in 12 patients suffering from 
C O PD  adm in is te red  w ith  SonoVue™  at a dose o f 4 ml (co rrespond ing  to
0.057 m l/kg in a 70 kg b.w.). Adverse events (AEs) monitoring up to  48 -  72 h 
post-dosing. All volunteers underwent extensive safety assessm ents (monitoring 
o f vital signs, ECG, blood oxygen saturation, laboratory assessm ents and Mini- 
M ental Test) up to 24 -  72 hours post dose. In addition, COPD patients underwent 
specific lung function tests, such as forced expiratory volume (FEV1), forced vital 
capacity (FVC), and forced m id-expiratory flow (FEF 25 -  75 %).
Results: No serious AEs occurred throughout the study. All non-serious AEs were 
minor, m ild in intensity and rapidly self-resolving. No difference in the incidence of 
AEs w as observed  am ong the  various doses o f SonoVue™  and between 
SonoVue™ and placebo. No clin ically significant changes in any o f the safety as
sessments. No statistically significant differences between SonoVue™ and pla
cebo in mean FEV1, FVC or F E F -25  -  75 %  levels.
Conclusions: SonoVue™  showed a good safety profile both in healthy subjects 
and in patients w ith chronic obstructive pulm onary disease.

B-0309
withdrawn by  author

B-0310 10:40

MR evaluation o f thoracic inflamm atory and neoplastic disorders: 
Usefulness of ECG-gated breath-hold turbo-STIR im aging for lesion  
detection, size and characterization
M. Dg Santis. F. M anganaro.T. Celano, A. Pimpinella, R. Passariello; Rom e/IT  

Purpose: To assess the d iagnostic value of ECG-gated breath-hold short-TI-in- 
version-recovery turbo-SE (turbo-STIR) MR imaging in the evaluation of thoracic 
inflam m atory and neoplastic disorders.
M aterials and methods: Sixtytwo patients w ith various thoracic disorders of in
flammatory-neoplastic origin, i.e resected lung carcinoma followed by radiotherapy 
(21 pts.), esophageal carcinom a (13 pts.), lym phom a under chem otherapy (10 
pts.), sarcoidosis (7 pts.), chest wall disorders (7 pts.), heart tum or (4 pts.) under
went com posite turbo-SE MR chest examination (ECG-gated breath-hold pre-and 
post-Gd T1-weighted, T2-weighted and STIR imaging) for detection, sizing and 
characterization (viable-not viable) o f primary and ancillary lesions (i.e. lymph nodes, 
soft tissues involvement, metastases etc.). D irect biopsy, pathology result and fo l
low-up СТ-M R examination served as reference.
Results: In com parison w ith T 1 - and T2-weighted turbo-SE imaging, turbo-STIR 
M R evaluation proved to be superior in the detection and characterization of both 
prim ary and ancillary lesions (92.6 % vs 73.5 %). 38 %  of the lesions equally 
identifyed by both T 1-T2 and STIR imaging displayed a greater size on the latter, 
owing to  peripheral edema or m icroscopic tum or infiltration.
Conclusions: C oupling fa t suppression and overall high signal intensity o f active 
lesions due to  the additive effect of T1 and T 2  m echanisms on STIR imaging with 
the elim ination o f respiratory/cardiac motion offered by ECG-gated breath-hold

B-0311 10:50

Assessm ent of the localization and pleural relation of focal lung lesions 
with m ultislice CT: W hen are thin sections and multiplanar reformats 
necessary?
M. Uffm ann. M. Prokop, C. Bas, C. Schäfer-Prokop, G.R. Strasser, C.J. Herold; 
Vienna/AT

Purpose: The am ount o f im ages increases substantially with thinly collimated 
m ultislice CT scans. Reviewing of multislice data is often preferred on thicker axial 
sections. Therefore, we wanted to identify those situations in which reconstruc
tions of thin sections and m ultiplanar reformats are useful and do improve assess
ment o f focal lung lesions.
Materials and methods: We examined 18 patients with suspected focal lung le
sions. As a standard, we reconstructed 5 mm thick axial sections (mode A). From 
thin 1.25 mm axial sections (mode B) coronal (mode C) and sagittal reformats 
(mode D) were created. On a workstation we interactively reviewed images with 
respect to segmental localization of lesions, their relation to the pleural surfaces, 
and pleural retraction or infiltration. Reviewing started with mode A and progressed 
through mode D.
Results: In 16 of 18 patients, a tota l of 26 focal lung lesions was found, 9 of which 
had a close relation to  the pleural surfaces. We noted pleural retraction in 14 le
sions. Segmental localization of these lesions did change in 3 patients by multiplanar 
evaluation. M ultip lanar data sets changed the assessm ent of infiltration into 
neighbouring segm ents in 4 cases. For all findings comparison o f mode В to A 
revealed additional information in 7 patients, mode С to В in 5 and mode D to С in 
2 patients.
Conclusion: M ultiplanar reformats improve the assessm ent of focal lung lesions, 
especially of those related to  horizontally aligned pleural surfaces. In such cases, 
thin section reconstructions and reformats from  multislice data sets are advisable.

B-0312  11:00
Evaluation o f pulm onary nodules with multislice CT: Comparison of 
routine axial slices with STS-M IPs and MPRs in three planes
R. E ibe l. T. Tuerk, C. Kulinna, R.D. Brüning, M.F. Reiser; M unich/DE  

Purpose: To evaluate the im age quality o f axial, coronal and sagittal reconstruc
tions from  breath-hold m ultislice CT (MSCT) of the chest to detect or exclude 
pulm onary nodules.
M ethods and m aterials: 103 patients with suspected or known pulm onary nod
ules were scanned with 1 mm collim ation and pitch 6 (Volume Zoom, Siemens, 
Germany). Two data sets were reconstructed: (a) contiguous axial images of 5 mm 
thickness, (b) 1 mm thin slices with 0.6 mm increment. From (b) axial, coronal and 
sagittal MPRs and STS-M IPs were reformatted with 5 mm slice thickness. Images 
were rated by three independent readers w ith regard to num ber o f detected le 
s ions and degree o f confidence for their diagnosis using a three point scale (sure/ 
relative/uncertain). S tatistical significance was calculated by M ann-W hitney U- 
test.
Results: In consensus reading of all three planes o f MPRs and MIPs, the number 
of detected nodules increased significantly (p < 0.05) compared to routine axial 
scans (mean values: 2.5 versus 1.5). Com paring the two reformation modalities, 
M IPs were superior to  M PRs (2.7 versus 2.3, with p < 0.05) w ith the lowest level of 
uncertainty. 5 mm axial slices had the highest m issing rate and the lowest reader 
confidence.
Conclusion: M P R -and  especia lly MIP images of M SCT da tase ts  are superior to 
routine axial im ages in the detection of pulm onary nodules and are therefore rec
om m ended as the routine diagnostic tool o f choice.

B-0313 11:10
Value of single-slice and multi-slice spiral CT in the detection and 
characterization o f pulm onary m etastases
D. Pickuth, B. van Drunen. N. Kendzierski, R. Spielmann; Halle a. d. Saale/DE  

Purpose: The aim of this study was to compare state-of-the-art single-slice (SSCT) 
and m ulti-slice spiral C T  (MSCT) in the detection and characterization of lung 
metastases.
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Patients and methods: 22 consecutive patients with 112 pulm onary metastases 
had contrast-enhanced scans o f the lung with SSCT (SOMATOM Plus 4, Siemens) 
and subsequently with M SCT (SOMATOM Plus 4 Volume Zoom, Siem ens) using 
lung, soft tissue and bone w indowing. The num ber o f pulm onary lesions, the over
all lesion detection, and the characterization of lung metastases was evaluated by 
c o n se n su s . T h e  d ia g n o s tic  v a lu e  o f S S C T  and  M S C T  w as  co m p a re d  
intraindividually.
Results: MSCT was superior to  SSCT in detecting small parenchymal nodules, 
whereas MSCT and SSCT were equivalent for lesions > 5 mm. M SCT displayed 
the lesion shape and borders more precisely than SSCT. Furtherm ore, the w ide
spread small connecting lines representing irregularly thickened interlobular septa 
in patients with lymphangitis carcinom atosa were better shown by MSCT. 
Conclusion: MSCT is superior to SSCT in detecting and characterizing pulm o
nary metastases, because it can provide a narrower effective section thickness. 
Artifacl-free image acquisition is feasible even in dyspnoeic or uncooperative pa
tients. In comparison to SSCT, M SCT protocols of the lung should use a thinner 
collimation and a higher pitch to achieve the sam e length of coverage in a shorter 
scan time.

B-0314 11:20
Multidetector-row CT of the chest: Optim ization of a scan protocol for 
routine studies
M.L. Storto, A. Guidotti, C. Ciccotosto, A.R. Larici, L. Bonomo; Chieti/IT  

Purpose: To compare im age quality and diagnostic efficiency o f 3 different slice 
w idths in routine examinations of the  chest perform ed w ith a multidetector CT 
(MDCT) scanner.
Materials and methods: MDCT scans (4 x  2.5 mm collimation, 15 mm table feed/ 
rotation, 0.5 s rotation time) were obtained in 50 patients with suspected pulm o
nary disease. Contiguous axial sections were reconstructed at 5, 7. and 10 mm 
slice width, using a standard algorithm. Im ages were evaluated by 2 chest radiolo
gists for visibility of anatom ic structures as well as the presence of pulm onary 
nodules and lymph nodes. Lesions were classified as definite, probable, o r pos
sible and their size was recorded.
Results: The mean num ber o f axial sections were 27.2 ± 2 .3 , 38.4 + 4, and
53.9 ± 4.7 at 10, 7, and 5 mm slice width, respectively. V isibility of anatom ic struc
tures was significantly better on 5 mm slice width im ages than on 7 and 10 mm 
images (p > 0 .0 5 ).
Use of 7 mm slice width significantly improved the detection rate of pulmonary 
nodules (18.4 % increase) and lymph nodes (25.6 %  increase) when com pared to 
10 mm slice width. Narrow slice width also yielded more definite and less possible 
lesions. Differences in lesion detectability between 5 and 7 mm slice w idth images 
were not significant.
Conclusion: Use o f narrow slice w idths in M DCT of the chest improves detection 
of pulmonary nodules and lym ph nodes while enhancing confidence in the d iag
nosis. When using a collim ation of 4 x 2 .5  mm, reconstruction of im ages a t 7  mm 
slice width represents a good com prom ise between the num ber o f axial sections 
obtained and the diagnostic efficiency of the study.

B-0315 11:30

Multislice CT o f the thorax with reduced volume o f contrast m aterial: A 
comparative study with single slice CT
M. Rémy-Jardin. I. Mastora, P. Masson, P. Cam pistron, A. Amara, J.-P. Guilliot,
J. Rémy; Lille/FR

Purpose: The goal o f th is study was to assess whether d iagnostic vascular en 
hancement can be obtained w ith m ultislice CT (MSCT) using lower am ounts of 
nonionic contrast material than w ith single slice CT (SSCT).
M ate ria ls  and m e th o ds : 120 patients with m alignancies initially evaluated with 
SDCT and followed-up with M SCT were prospectively included in the study. The 
injection protocol with SSCT consisted o f the adm inistration o f 120 ml of a 24 % 
contrast agent at a rate of 4 ml/s. A lower am ount of the same contrast agent was 
injected when scanning the patients w ith MSCT. On SSCT and M SCT scans, a rte 
rial enhancement was graded on a 4-point scale: 1 ... poor; 2 ... fa ir; 3 ... good; 
and Λ ... excellent (grades 4 and 3 com patible with diagnostic examinations). 
R esults: The mean z-axis coverage of spiral CT angiograms was higher with MSCT 
compared with SSCT (256 mm vs 180 mm; p < 0.001 ). The mean volume of con
trast material injected with M SCT was 80 ml (range: 50 -  90) a t a rate o f 3 ml/s, 
leading to a significant reduction in the mean am ount o f iodine adm inistered ( 19 g 
vs 26 g with SSCT). On M SCT scans, overall quality o f arteria l enhancem ent was 
graded with a score o f 4 (n = 78; 65 % ), a score of 3 (n = 36; 30 %) and a score of 
2 (n = 6; 5 %) with no significant difference in the num ber of d iagnostic examina
tions compared with SSCT (n =  114; 95 %  vs n =  110; 92 %).

Conclusion: Contrast-enhanced M SCT routinely enables a good opacification of 
m ediastinal and hilar structures using 80 ml o f a 24 % nonionic contrast agent.

B-0316 11:40

MR-im aging of lung parenchyma at 0.2 T: Prelim inary results
N. Abolm aali1. J. Schm itt1, S. Krauss’ , R. Straub1, V. Jacobi1, M. Deim ling2,
T. Vogl1; 'F rankfu rt a. Main/DE. 2Erlangen/DE

Purpose: It has been shown that signal intensities in imaging of lung parenchyma 
a t low B0 fie lds using m ulti-gradientecho sequences are superior to  high field 
im aging due to  lower susceptib ility artifacts. We dem onstrate our first experiences 
with three different sequences in patients in comparison to two-plane-radiographs. 
Materials and methods: 43 patients with different lung diseases (e.g. cystic fibro
sis, metastases, bronchogenic carcinom a, pneumonia, intrapulm onary bleeding) 
were examined w ith a conventional thoracic radiograph in two planes. M R-im ag
ing was perform ed in a 0.2 T-system with high slew rates (Magnetom Open Viva, 
Siemens) using a body-spine-coil. Patients were examined with true-FISP- and 
2d-CISS-sequences, both in breathhold-technique (Mx 256, FOV 450 mm, TR 6 ms, 
TE 3 ms) and 2d T1 -SE with long term  averaging. Acquired im ages were analyzed 
by two experienced radiologists to com pare quality and diagnostic value o f MR- 
imaging.
Results: In correlation to conventional radiographs major diagnosis was not 
changed in any case but additional clinical im portant information was achieved in 
one third of the patients. M R-imaging took 1 5 - 2 5  minutes, the breath-hold peri
ods varied between 4 and 10 seconds. In contrast to c losed-bore scanners even 
dypnoeic patients did not refuse full MR-examination.
Conclusion: O ur prelim inary results demonstrate that further research should be 
performed on fast low-field im aging of lung parenchym a especia lly in young pa
tients who need many subsequent thoracic im ages for follow-up.
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B-0317  10:30

Identification of the pre- and postcentral gyrus by diffusion weighted  
im aging (DWI)
C. Fitzek1. S. Fitzek1, F. Rusch2, P. Stoeter2, H.-J. Mentzel1, J.R. Reichenbach1, 
W.A. Kaiser1; 'Jena/DE, ! M ainz/DE

Purpose: Imaging of the motor cortex is still a challenge and there are different 
ways to identify the central sulcus with a restricted reliability (20 %  to 90 %) and 
analyse o f m ultiple thin slices is necessary. Anisotropy o f EPI-DWI can directly 
show w hite m atter tracts.
Methods and m aterials: 20 healthy volunteers had an MRI after inform ed con
sent: EPI-DWI (TR/TE 4000/103 ms, b 1164 s/mm3, 128 matrix, 20 slices, thick
ness 5 mm, 8 measuremts) and Flash-3D sequence (1 mm isovoxel). The sulcus 
centra lis and the motor cortex was identified by two investigators by five typical 
s igns in the 3D dataset. These signs were com pared w ith the  bright anisotropy 
signal of the  in the EPI-DWI.
Results: In all 20 volunteers the central sulcus was seen in the  3D dataset with 
the  standard signs. In all 20 volunteers the white m atter tracts leading to the motror 
cortex and the prim ary sensory cortex showed anisotropy leading to  exact identi
fication of these regions in different slices.
Conclusion: W ith EPI-DWI it is possible to identify the  motor cortex and the pri
m ary sensory cortex according to  the anisotropy o f the  white m atter tracts.
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В-0318 10:40
Som atic/topographical localisation in the secondary som atosensory  
cortex studied by m eans of functional MRI and magnetoencephalography
A. Tartaro '. С. Del G ra tta ', S. Della Penna', A. Ferretti', V. P izzella ', К . Torquati', 
L. Bonom o', G. R om ani', P. Rossini2; 'C hie ti/IT ,*B rescia/IT  

Introduction: MEG and fMRI responses to median and tibial nerve stimulation 
were recorded in 4 healthy volunteers. The aim  o f th is study was to  delineate the 
topographical organisation o f the human secondary som atosensory cortex and to 
com pare results obtained by means of the two techniques.
Materials and methods: MEG recordings were performed via a 165-channel whole 
head neurom agnetom eter operating in a  m agnetically shie lded room. FMR im
ages were acquired at 1.5 T with EPI sequence. Functional images were acquired 
according to  a block paradigm. High resolution structural im ages were acquired as 
well, for data integration, and transform ation into Talairach space. Stimuli were 
0.2 ms rectangular pulses delivered unilaterally at the  median nerve or at the tibial 
nerve. Stim ulus frequency was 0.3 Hz in MEG recordings and 1.9 Hz in fM RI re
cordings. The latter figure was larger in order to increase the num ber of stimuli 
delivered between to consecutive fMRI volumes.
Results: In fMRI maps, activations were observed bilaterally in the SII cortices. 
Median and tibial nerve activation maps showed a clear som atotopic organisation. 
M edian nerve representation was more anterior and inferior than the  tibial nerve. 
Source locations, fitted from  the SII tim e course in averaged data sets were con
sistent w ith fMRI activations.
Conclusions: Brain areas consistent with SII areas and associative areas are 
seen to  activate  b ila tera lly, in contras t to SI a reas th a t a re activated  only  
contralaterally. Somatotopic organisation o f SII was observed with both MEG and 
fMRI.

B-0319 10:50

The process of naming and the influence of different sem antic categories: 
A fMRI study
G. Fes!, J. Ilmberger, T.A. Yousry; M unich/DE

Purpose: W e used fMRI to  identify cortical sites involved in the processing of 
sem antic categories: tools and animals.
Material and methods: FMRI was perform ed w ith 16 subjects. In the naming 
task, drawings of tools and animals were presented and had to be named aloud. In 
the semantic task, in addition to  naming the name of another m em ber of the same 
sem antic c lass had to  be produced. Baseline stimuli consisted o f a  random dot 
pattern w ith no response required. Group-analysis was performed using SPM99. 
Results: G roup analysis showed the follow ing corrected significant activations: 
naming tools: cingulate gyrus, superior frontal gyrus and supramarginal gyrus bilat
eral; naming animals: inferior tem poral gyrus bilateral; When subtracting the nam 
ing condition from  the sem antic condition, left-sided activation was found in the 
medial frontal gyrus and the inferior parietal gyrus for both anim als and tools. 
Conclusion: When know ledge about anim als is processed, a tem poro-occipital 
activation is found in both hemispheres. The activation is stronger in the right hem i
sphere indicating a non-linguistic component. During the semantic generation task 
for both animal and tool conditions activation is found in left parietal and frontal 
areas. These additional activations may be due to semantic associations and work
ing memory.

B-032011 oo
FMRI o f brainstem  auditory structures using auditory click stimulation
V. Hesselm ann. C. W edekind, O.W. Schulte, O. Zaro Weber, H. Kugel, В. Krug, 
N. Klug, K. Lackner; Cologne/DE

Purpose: Functional MR brain im aging (fMRI) of brainstem auditory pathways 
Materials and methods: Eighteen healthy volunteers (age 28 to  42 years) with 
norm al hearing function underwent fM RI-exam ination on a 1.5 T im aging system 
(Philips, Best, NL) w ith periodic click stimulation. BOLD im ages were obtained 
using a three dim ensional EPI sequence with shifted echo technique (PRESTO). 
Control scans w ithout click stimulation were obtained in the identical setting. Cross 
correlation activation maps were calculated using the postprocessing tool “AC T ' 
(Philips). They were matched with anatom ic slices o f identical orientation and thick
ness.
Results: Five of 18 subjects were excluded because o f motion artifacts. In 4/13 
subjects significant activation was observed at the root entry zone of the ipsilateral 
acoustic nerve corresponding to  the cochlear nuclei. In 11/13 subjects, significant 
activation was found in the sam e sclice contralaterally close to  the fourth ventricle, 
corresponding to  the expected region o f the superior o livary nucleus. Activation of

the rostral parts o f the auditory pathway (inferior colliculus, medial geniculate body) 
was not found. In the absence o f the stimulus no activation occurred in these 
structures.
Conclusion: Activation of the brainstem auditory pathways by click stimuli can be 
visualized by fMRI.

B-032111:10
Electrically painful stim ulation o f cranial nerves: An event related fMRI 
study
C. Fitzek. S. Fitzek, R. Huonker. H.-J. Mentzel. J.R. Reichenbach, W.A. Kaiser; 
Jena/DE

Purpose: Recent functional brain imaging studies of pain using positron emission 
tomography (PET) and block designed fMRI showed activation of SII, contralat
eral and ipsilateral insular cortex, thalam us and cingulate cortex. We report the 
results of an event-related fMRI study to investigate electrically induced trigeminal 
pain.
Methods and m aterial: 12 healthy right handed volunteers were included. Painful 
e lectrically stim ulation o f the first trigem inal branch was performed. W e used an
1.5 T  M agnetom  Vision w ith an EPI booster. In an event related setting the follow
ing FMRI param eters were used: 20 slices, 3  mm thickness, isotropic voxel, 306 
m easurem ents w ith 54 randomized events. Statistical postprocessing was per
formed w ith SPM99.
Results: We observed activation of the contralateral SII and insular cortex as well 
as an ipsilateral activation o f SII and a thalam ic activation (T = 4.45, extending 15 
voxels). 6 o f the 12 volunteers also revealed activation o f the cingulate cortex. 
Conclusion: Event related fMRI w ith painful stimulation o f the trigem inal nerve 
confirm ed the suspected localisation of activation in the contralateral insular cor
tex, SII, thalam us and ipsilateral SII. In contrast to o ther studies activation of the 
cingulate cortex was not consistent.

B-0322 11:20
MR im aging in epilepsy that is refractory to medical therapy
S. Çakvrer. M. Basak, S.M. Ertürk. H. Yÿldÿrÿm. В. Çolakoglu; Istanbul/TR

Purpose: Epilepsy is a common neurological disorder, affecting 0.5 -  1 %  of the 
population. 1 5 - 3 0  %  of these patients have disease that is refractory to medical 
therapy. Surgery is the m ost effective method to control seizures in these patients 
if possible. Patients o f this subtype were evaluated by MR examination for the 
etiologic work-up.
Materials and m ethod: 73 patients with m edically intractable epilepsy between 
the ages of 0 -  68 year o ld were evaluated by MR examination, using multiplanar 
imaging w ith T 1 and T2 weighted sequences and if necessary with contrast en
hanced sequences.
R esu lts: C e re b ra lin fa rc t reg ions  w ith  a tro p hy  and g lio s is  in  8 pa tien ts , 
dysem bryoplastic neuroepithelial tum or in 1 patient, low grade cerebral glial tu 
mors in 2 patients, metastases in 2 patients, hippocampal sclerosis in 16 patients, 
radial m icrobrain in 1 patient, cortical dysplasia in 3 patients, pachygyria in 2 pa
tients, subcortical heterotopia in 2 patients, schizencephaly in 3 patients, cerebral 
hem iatrophy in 2 patients, herpes encephalitis in 2 patients, tuberous sclerosis in 
1 patient, Rasmussen encephalitis in 1 patient, arteriovenous m alformations in 2 
patients, venous angioma in 1 patient, cavernomas in 2 patients and no abnormal
ity in 22 patients were detected.
Conclusion: An im portant part of the epileptic patients are refractory to medical 
therapy. S tructural brain abnorm alities associated with th is subtype of epilepsy 
can be detected with a high degree of sensitivity and specificity using MR imaging. 
In planning o f the  treatment, primarily surgical therapy, MR plays a prim ary role by 
detecting epileptogenic lesions.

B-0323 11:30

Value of MR volum etry of hippocam pi in patients suffering from  partial 
epilepsy
M.J. Krasun. C. Siemianowski, L. Krolicki, R. Andrysiak, K. Marach: Warsaw/PL 

Purpose: To evaluate diagnostic value of MR volume m easurment of hippocampi 
in com parison w ith conventional MRI. How the new method can improve evalua
tion o f structural changes in CNS in epilepsy.
Subjects & methods: 38 patients (19 males and 19 females) aged 1 4 - 5 5  (mean 
age 28.9 a) w ith partial simple, partial complex and secondary generalized sei
zures. Mean frequency of partial seizures 72.4 per month and secondary general
ized seizures -  7.8 per month. The period o f observation -  6 months. All o f pa
tients underwent conventional MRI (5 mm transv and 4 mm coronal T2WI, 5 mm 
transv and 4 mm sagital T1W I) and MR volum etry of hippocampi (IR TR /TE 10/4,
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eff.thk 1.4 mm) -  the volumes were calculated with manual contouring from  crura 
of fornix to the level of m am m illary bodies. A ll patients underwent at least one 
EEG.
Results: Conventional MRI revealed relevant findings in 10 patients (26.3 %). MR 
volumetry revealed asymetry of hippocampi greater than 5 % in 22 cases (57.9 %). 
In patients with normal MRI (28 cases) asym etry of hippocampi greater than 5 % 
was revealed in 18 cases (64 .3% ). The com bination o f conventional MR and 
volumetry revealed changes in 28 patients (73.7 %).
Conclusion: Results of this study show that sensitiv ity o f MRI com pleted with 
measurment of hippocampal volume is greater than only conventional MRI. It seems 
that in many cases slightly decreased volume of specific cortical region is the only 
manifestation of epileptic lesion. Combination of hippocampal volumetry, MRI and 
other neurodiagnostic methods (EEG, SPECT, PET) allow to  evaluate etiology of 
epilepsy and to lokalise epileptic lesions more precisely.

B-0324 11:40

Lateralization with MRSI in patients with tem poral lobe epilepsy
S.E. Ekholm . В. Vikhoff-Baaz, K. Malmgren; Gothenburg/SE

Purpose: Ή  MR spectroscopy (Ή  MRS) may contribute to the lateralization of 
the epileptic focus in temporal lobe epilepsy (TLE). The aim  o f this study was to 
investigate if metabolite concentration im ages from MRSI m easurem ents could 
be used for lateralization o f TLE patients.
Materials and methods: Nine consecutive TLE patients evaluated for epilepsy 
surgery, and nine neurologically healthy, age-matched volunteers were examined 
with MRSI. The volume-of-interest (VOI) was angled along the temporal horns in 
transverse and sagittal images, and symmetrically over the temporal lobes in coronal 
images. The m etabolite concentration images of NAA and C ho + C r were used for 
lateralization. Two m ethods for evaluation were compared: visual analysis of the 
images, and analysis from  ROIs located in different positions, where the  side-to- 
side differences o f the NAA/(Cho +  Cr) ratios were used for lateralization. The  re
sults from lateralization were com pared with findings from  the presurgical evalua
tion.
Results and conclusion: The m etabolite concentration im ages were found use
ful for lateralization of TLE. Visual analysis can w ith high accuracy be used as 
routine evaluation. ROI analysis provides a useful tool to quantify the changes, 
which gives more quantitative information about the spatial distribution and the 
degree of signal loss.

B-0325 11:50

Amobarbital uptake (AmU) in the hippocam pus is not critical for memory 
performance during Wada test. 94 hem ispheres evaluated with "T c -  
HMPAO SPECT and angiography (DSA)
A. P iotrowski'. H. Klemm2, H. Urbach2, M. Kurthen2, H.J. Biersack2. C.E. Eiger2, 
L. Krolicki1; 'W arsaw /P L,2Bonn/DE

Objectives: Amobarbital uptake (AmU) in the whole hippocam pus was consid
ered to be a precondition for transient m em ory impairm ent during Wada test. Its 
grade has a prognostic importance for patients undergoing partia l temporal lobec
tomy. This study aim ed to investigate both w ith DSA and SPECT study the  rela
tionship between AmU in the hippocampus ( le ta l’ configuration of RCA) and grade 
of memory deficit during non-selective intracarotid amobarbital procedure (IAP). 
Methods: 94 hemispheres in forty-seven patients (mean age: 29.9 a) were inves
tigated. After completing of DSA study 200 mg amobarbital and 1 mCi "Tc-HMPAO 
were co-injected w ithout catheter repositioning. SPECT study was performed with 
high-resolution γ -camera. Memory assessment included ‘pre-intra’ and ‘intra-post’ 
memory testing.
Results: The hippocampal AmU was revealed w ith SPECT study only in 13/94 
(13.8 %) hemispheres. DSA study disclosed ‘fe ta l’ configuration of PCA in 17/94 
hemispheres. Both methods did not reveal any correlation between AmU in the 
hippocampus (or ‘feta l’ configuration of PCA) and grade of verbal and non-verbal 
memory im pairm ent irrespective o f the side o f am obarbital injection. It was true 
both for ‘pre-intra’ (p > 0.26) and ‘intra-post’ m em ory testing (p > 0.24). 
Conclusion: AmU in the whole hippocam pus seems to  be not necessary cond i
tion for valid assessment o f m em ory during IAP. Most of the entorhinal and perirhi
nal cortex and the anterior part of the hippocam pus are irrigated by ICA injection 
via anterior choroidal artery. Recent neuroanatomic studies have emphasized that 
not only the hippocam pus but a lso  related cortical stuctures (e.g. perirh inal, 
parahippocampal and entorhinal cortex) are critical for m em ory performance.

10:30-12:00  Room G

Abdominal and Gastrointestinal

SS 601 b
СТ/MR colonography
Chairpersons:
A.R. G illam s (London/GB)
D. zu r Nedden (Innsbruck/AT)

B-0326 10:30

Protocol optim ization for m ultislice CT colography
A.R. G illam s. R. Bhardwaj, W.R. Lees; London/GB

Purpose: Recent published figures for sensitivity of virtual colonoscopy were 75 % 
for polyps > 10 mm, 66 % for polyps 6 - 9  mm, 45 % fo r < 5 mm. M ultislice tech
nology w ith improved spatial and temporal resolution should improve accuracy. 
This study aim s to identify the optimal protocol w hilst keeping radiation dose to a 
m inimum.
M ethods and m aterials: M ultiple polyps ranging in size from  4 -  13 mm were 
created within a fresh, cleaned, ex-vivo segm ent o f pig's colon. Surgical sutures 
were used to produce polyps o f different size and shape. The colon was distended 
and anchored w ith in  a  water bath and m ultislice CT (Lightspeed Advantage, GE) 
performed. Acquisitions were made a t 1.25, 2.5, 3.75 and 5 mm collim ation using 
pitch from  1 .5 - 6  and both HS and HQ algorithm s. The water bath was rotated 
through 900 and 4 acquisitions repeated. Overlapping slices were reconstructed 
and 3D data sets interrogated using com m ercia lly available virtual colonoscopy 
software.
Results: The best com prom ise between dose and im age quality lay w ith HS ac 
quisition of 2.5 mm with table speed o f 15 mm (pitch 6) o r an HQ acquisition with 
3.75 mm collim ation at table speed 11.25 (pitch 3). The reduced pitch lessens Z 
directional. All polyps were detected on a ll sequences, but the  3 -  4  mm polyps 
were hard to identify on the 5 mm acquisitions even a t pitch 1.5 and HQ mode.
1.25 mm collim ation was optimal but not necessary.
Conclusion: The optim al balance between accuracy, artifact and radiation dose, 
was a 3.75 mm collim ation with pitch 3 and HQ algorithm.

B-0327 10:40

CT colonography-bowel wall visualisation and im pact of scanning in 
supine and prone positions
M.H. Svensson. E. Svensson, M. Hellström; Gothenburg/SE

Purpose: The aim  was to evaluate the impact o f supine and prone scanning on 
the degree of bowel wall visualisation at CT colonography.
Methods and m aterials: After bowel preparation, 111 patients underwent CT 
colonography in the supine and prone positions. The quality of a ir-distension, de 
gree o f flu id redistribution between supine and prone scans, possible influence of 
stool and degree of overall colon visualisation were evaluated using scales. The 
depth o f flu id levels was also measured.
Results: The entire colon was air-filled in the supine and prone positions for 18 % 
and 46 % o f the patients, respectively. All patients had intralum inal flu id and 70 
patients had residual stool. On com bination of supine and prone datasets, for all 
colon segm ents except the sigmoid, 95 -  99 % o f the patients had com plete air- 
filling, and except in the  ascending colon and caecum, intraluminal flu id was com 
pletely redistributed in at least 90 % o f the patients. On overall evaluation, 30 pa
tients (27 %, n = 110) had com plete visualisation o f the colon wall and 52 (47 %) 
had subtotal visualisation affecting one or two colon segm ents and/or “partly dis
turbing" stool.
Conclusion: Supine and prone scanning allowed redistribution o f intraluminal fluid 
and air. which was necessary for com plete visualisation.

B-0328 10:50

CT colonography (virtual colonoscopy) is preferred to conventional 
colonoscopy
M.H. Svensson. E. Svensson, M. Hellström; Gothenburg/SE  

Purpose: The a im  was to p rospective ly evaluate patien t-acceptance o f CT 
colonography and conventional colonoscopy concerning the  factors o f importance 
in the patients' preference for examination.
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Methods and materials: Questionnaires were adm inistered to  111 patients un
dergoing C T  colonography followed by colonoscopy. Problems associated with 
each exam ination were evaluated on self-rated scales, and after com pletion of 
both exam inations the preference for exam ination was evaluated by com parative 
questions.
Results: Of the patients with a preference, 6 9 %  (p =  0.002) considered the 
colonoscopy to be the m ost difficult exam ination in overall term s, and 82 %  would 
prefer CT colonography (p < 0.0001 ).
Among 108 patients with an opinion on both examinations, 54 %  graded pain higher 
a fte r the co lonoscopy than a fte r the C T  colonography (p <  0.0001). The  CT 
colonography was not painful according to  62 patients and fa irly or very painful 
according to six. Most patients (86 % ) reported d iscom fort from air-filling during 
CT colonography and 80 % preferred scanning in the supine position. 
Conclusion: CT colonography was less painful than colonoscopy and was the 
preferred examination. D iscom fort from air-filling o f the colon was the m ajor prob
lem associated with CT colonography, but pain seemed to be decisive in the choice 
of examination.

B-032911 oo
Assessm ent o f colorectal cancer with contrast-enhanced CT colonoscopy  
after an incomplete fiberoptic colonoscopy
E. Neri. P. Giusti, L. Battolla, P. Boraschi, P. Rondine, P. Vagli, F. Falaschi,
D. Caram ella, C. Bartolozzi; Pisa/IT

Purpose: We aim ed to evaluate the  im pact of pre-operative contrast-enhanced 
CT colonoscopy (CE-CTC) after incom plete fibreoptic colonoscopy (FC) in the 
assessm ent of patients with clinical suspicion of colorectal cancer.
M ethod and m aterials: Thirty-four patients presenting w ith d ista l occlusive 
colorectal carcinom a identified a t FC, were prospectively evaluated with CE-CTC. 
In all cases FC failed to explore the proximal colon. All patients underwent surgery. 
Contrast enhanced CT study was performed after pneum ocolon in the prone and 
supine position and CE-CTC was obtained w ith perspective surface rendering. 
Results: CE-CTC dem onstrated 39 colorectal neoplasms, located in the sigmoid 
colon (n = 16), descending colon (n =  13). splenic flexure (n =  3), transverse colon 
(n =  3), hepatic flexure (n 2) and ascending colon (n =  2). Five lesions were syn
chronous cancers and contrast enhanced abdom inal CT allowed the detection of 
hepatic metastases in 9 cases. CE-CTC findings were all confirm ed at surgery. On 
the basis of CE-CTC findings, the surgical approach was changed to a total colec
tom y in the 5 cases with synchronous cancer and intra-operative m etastasis re 
section was performed in 7 cases, by hepatic segm entectom y in 5 and thermal 
ablation in 2.
Conclusion: CE-CTC is superior to  FC in the pre-operative assessm ent of 
colorectal cancer, since in a single session it detects synchronous cancers and 
provides a liver study for accurate m apping of metastases.

B-033011:10
Virtual colonoscopy in detection o f colorectal polyps and carcinom a: A 
com parison with conventional colonoscopy
A. O to. A. Deger, V. Gelebek, B. Oguz, B. S ivri, E. Ozarslan, A. Baykal,
O. Akhan, A. Besim; Ankara/TR

Purpose: To com pare the efficacy o f virtual colonoscopy in detection o f colorectal 
polyps with conventional colonoscopy in patients at high risk of developing colorectal 
cancer.
Method and m aterial: Virtual colonoscopy was performed on the same day fo l
lowing conventional colonoscopy in 29 patients at high risk of developing colorectal 
cancer. Patients were scanned both prone and supine. Intravenous contrast was 
adm inistered prior to  prone scan. Axial, 2D  MPR and 3D colonoscopic images 
were interpreted by tw o radio logists for localization, num ber and size of detected 
polyps. Results o f virtual colonoscopy and conventional colonoscopy were com 
pared individually fo r each polyp.
Results: Seventeen of 21 endoscopically proved polypoid lesions were detected 
in v irtual colonoscopy. Sensitivity o f v irtua l colonoscopy for all polyps was 81 %, 
for polyps greater than 10 mm was 92 %, for polyps between 6 and 9 mm in diam
eter was 75 % and fo r polyps sm alle r than 5 mm in d iam eter was 50 %. In 
adenom atous polyps, sensitivity o f v irtual colonoscpy was 81 %, in adenocarci
noma it was 100 %  and in hyperplastic polyps it was 66 %. Proximal colon of two 
patients, which could not be evaluated with conventional colonoscopy due to distal 
obstructing lesion could be successfully evaluated by virtual colonoscopy. 
Conclusion: Virtual colonoscopy is found to be a sensitive and comparable method 
to  conventional colonoscopy in detecting polypoid lesions in patients at greatest 
risk o f developing colorectal cancer especially for the polyps greater than 10m m . 
V irtual colonoscopy also provides evaluation o f proximal colon in distally obstruct
ing lesions.

B-0331 11:20
3D MR colonography after exclusive intravenous adm inistration of a 
hepatobiliary contrast agent
M.V. Knopp' 2. F.L. G iesel1, H. von Tengg-Kobligk1, J. Radeleff'; 'Heidelberg/DE, 
-’Bethesda, MD/US

Purpose: Cross-sectional imaging of the colon has been recently introduced as 
CT or MR colonography. A ll m ethods rely on the aboral o r oral adm inistration o f a 
contrast agent, which does change the physiological function of the colon. 
Method/m aterials: W hile perform ing studies using a partially hepatobiliary ex
creted contrast agent (reported 2 - 4  %), Gd-BOPTA (Multihance, Bracco) we noted 
substantial colonic contrast 24 h pi. We subsequently performed a prospective 
study a t 0.1 mmol/kg bw in six volunteers to determ ine the intensity and extend of 
hepatobiliary excretion and detectable gastro-intestinal enhancement at 1 ,12 ,24, 
36. 48, 70, and 105 h post injection. No further preparation o f the subjects was 
done.
Results: Intense, homogenous contrast enhancem ent w ithin the colon was ob
served w ithin 24 h in all subjects. The bowel stools revealed hom ogenous en
hancem ent within the  lum en indicating thorough m ixing o f content comparable to 
bile acids. The signal intensity o f the liver parenchyma and w ithin the gallbladder 
decreased after the first hour with an initial halftim e o f 10 - 1 5  h. The highest sig
nal intensity in the colon was detected at 16 -  50 h post injection. The quality of 
enhancem ent was sufficient to enable 3D processing for virtual colonoscopy. 
Conclusions: We established the feasibility of MR colonography using only an 
intravenous MR contrast agent with partial hepatobiliary excretion.This new diag
nostic procedure w ill enable not only morphologic assessm ent of the colon, but 
also patho-Zphysiological studies on the transport kinetics of bile and stool without 
any preparation of the patient.

B-0332 11:30

Fecal tagging in M R-colonography
T. Lauenstein. S.G. Rühm, D. Schoenfelder, S. Bosk, J.F. Debatin; Essen/DE  

Purpose: Colon cancer continues to be the second m ost com m on cancer. The 
apparent failure o f colonoscopy screening reflects lim ited patient acceptance. Pa
tients are fearful o f the pain associated with colonoscopy, and are put-off by the 
unpleasant protocols required to clean the colon. We evaluated different means to 
obviate the need for colonic cleansing prior to MR-colonography.
Materials and methods: Three volunteers received standardized low fiber meals 
laced with 15 ml 0.5 molar Gd-DOTA, 2 g lactulose and 0.4 g dimeticon. As a con
trol a fourth volunteer ingested the sam e meals w ithout the paramagnetic con
trast. All volunteers were im aged the follow ing m orning. Stool samples were col
lected before and up to two days after the experiment. Subsequently 5 volunteers 
were assessed a fte r filling the colon with unenhanced water. These volunteers 
had been given an oral contrast agent (M icropaque, Guerbet) to assure dark stool. 
The colon o f all examined volunteers was examined with a fast T1-weighted 3D 
GRE sequence. The second se t of volunteers were examined following the ad
m in is tra tio n  o f in travenous  co n tra s t p a ra m a g ne tic  co n tra s t (Gd-BOPTA, 
0.2 mmol/kg).
Results: Both m ethods resulted in the ability to assess the colonic lumen w ithout 
prior colonic cleansing. Administration of Gd caused bright stool, which was indis
tinguishable from the Gd-containing enema, thus permitting an unhibited fly-through. 
The adm inistration of M icropaque on the other hand caused dark stool, which 
became indistinguishable from  the water enem a on T 1 -weighted images. 
Conclusion: Virtual colonoscopy w ithout p rior colonic cleansing is feasible.Tag
ging the feces with oral Gd-DOTA or oral M icropaque is well tolerated.

B-0333 11:40

Multi-planar MR colonography for assessm ent of colo-rectal lesions
W. Schima. H. Ringl, C. Österreicher, A. Ferlitsch, E. Schober, A. Maier,
R. Schoefl, R. Poetzi; Vienna/AT

Purpose: To evaluate the diagnostic yield o f multi-planar MR colonography (MRC) 
for detection o f colorectal lesions.
M ethod and materials: MRC was performed in 15 patients follow ing an enema 
w ith 2 litres of R inger's solution, spiked w ith Gd-DTPA-BMA (1 :100). After filling to 
the caecum , a breath-hold T1w  3D-G RE sequence (TR 4.6, ТЕ 1.8, matrix 
200 X 512) was performed in the coronal plane in supine and prone positions and 
in the axial plane, covering only the rectum and sigmoid colon. Results were cor
related w ith the findings of conventional colonoscopy, performed within one day.
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Results: MRC detected 8 0 %  o f polyps > 10 mm, and 3 3 %  o f the polyps 6 -  
10 mm, but none of the polyps < 5 mm. Assessm ent of coronal supine images 

alone revealed in 93 % o f patients colonic segments which could not be evaluated 
due to stool and/or a ir bubbles. Combination o f supine and prone acquisitions 
allowed evaluation of all colonic segm ents in all patients. Addition of axial MRC 
images improved assessment of the sigmoid colon in 53 %.
Conclusion: Multi-planar MR colonography perform ed in supine and prone posi
tions improves the confidence and accuracy of the reader for detection o f colorectal 
abnormalities.

B-0334 11:50

Magnetic resonance colonography vs. virtual colonoscopy for the  
detection of colonic polyps
E. Casciani. G. Gualdi, E. Polettini, G. Pappalardo, P.M. Frattaroli; Rom e/IT  

Purpose: Prompted by the disadvantages of conventional colonoscopy (CC), we 
com pared th e  d iagnostic  a b ility  o f MR C olonography (M R C) only, V irtua l 
Colonoscopy (VC) only, and a com bination o f MRC and VC for detecting polyps. 
Material and methods: Seventy consecutive patients referred for CC underwent 
prelim inary MRC using a 3D TFFE sequence w ith spoiling gradients. For the VC 
reconstruction, the MRC data were downloaded to  a voxel workstation. The diag
nostic ability of these techniques in detecting colonic polyps was determined, com 
pared with that of CC, and related to the findings from  histologic examination. 
Results: No statistically significant differences in the detection of polyps were 
found between the three techniques. However, the com bination of MRC and VC 
resulted in polyps detection rates that were greater than those MRC or VC alone. 
In detecting polyps, the combination of MRC and VC achieved good diagnostic 
ability (53 true-positive: 2 false-negative: 14 true-negative, and 1 false-positive). 
This yielded high sensitivity (96 %) and specific ity (93 % ), a good positive predic
tive value (98 %) and a negative predictive value of 87.5 %.
Conclusion: The combination of MRC and VC provides the greatest rates o f de 
tection of polyps and VC improves the specificity helping to d istinguish normal 
folds from fixed raised lesions that are suggestive of polyps.

10:30-12:00_____________________________ Room H
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Percutaneous tumor ablation
Chairpersons:
R.D. Garcia-Mónaco (Buenos Aires/AR)
K. Hiramatsu (Tokyo/JP)

B-0335 10:30

Should thermal ablation be offered to patients w ith colorectal liver 
m etastases who have been downstaged by chem otherapy?
A.R. Gillams, W.R. Lees: London/GB

Purpose: < 25 % of patients with colorectal liver tumors respond to chemotherapy 
but the response is tem porary < 6 months. W e studied outcome in chem otherapy 
responders who subsequently underwent therm al ablation.
Materials and methods: Since 1995 we have performed therm al ablation in 101 
patients of whom  31 had responded to  chemotherapy by a reduction in the size 
and/or num ber o f liver metastases on CT. 29/31 received system ic and 2 intra- 
arteria l chemotherapy. 30 received 5 FU, 25 with folinic acid and 5 with Irinotecan, 
M itomycin or Oxaliplatin. The o ther patient received Tomudex, Irinotecan and 
Oxaliplatin sequentially. All subsequently underwent therm al ablation to  the ir re
sidual liver metastases. 9/31 patients had optim al disease extent < 5, < 5 cm  tu 
mors and no extra-hepatic disease. Patients were followed a t regular intervals 
until death. Survival analysis was performed stratified for d isease extent at the 
start of therm al ablation. Survival statistics were compared to  the 70 other pa
tients.
Results: Median survival from  diagnosis of liver metastases was 44 m onths for 
chem otherapy responders with optim al extent o f d isease (n =  9) and 32 months 
for those with more extensive disease (n = 22). There was no significant difference 
in survival between chem otherapy responders and the remainder, allowing strati
fication for d isease extent. Median survival for the remainder was 49 months in the 
optimal disease group (n =  36) and 21 months for the others (n = 34). 
Conclusion: Therm al ablation should be offered to patients who respond suffi
ciently well to chemotherapy to  fulfill standard therm al ablation acceptance crite 
ria.

B-0336 10:40
Optim isation o f treatm ent strategy using cooled-tip radiofrequency  
electrodes in ex-vivo liver
A.R. Gillams, W.R. Lees; London/GB

Purpose: R ises in im pedance, re s tric t ene rgy deposition  and e fficacy  of 
radiofrequency ablation. D ifferent techniques have been tried to circum vent this. 
We perform ed m ultiple treatm ents in ex-vivo pig liver to optim ise treatm ent stra t
egy.
Methods and m aterials: Treatments were perform ed with both single and triple 
cluster, cooled tip e lectrodes. W e com pared pulsing, incremental step down and 
cessation of treatm ent at the  first im pedance rise. Incremental step down involves 
re-introduction o f power follow ing im pedance changes but to  progressively lower 
power levels. Initial power settings were 40, 50, 75, 100, 150 and 180 W. Treat
ment times varied from 55 -  600 s. In another experiment a radiofrequency splitter 
was employed to allow sim ultaneous activation of 4 single electrodes. Different 
electrode configurations and electrode distances were studied. The diam eter of 
induced necrosis was measured.
Results: The majority of induced necrosis occurs during peak power prior to im
pedance rise. Maximal necrosis was produced by maximum power > 170 W, for 
< 600 s. Pulsing after im pedance changes produced only a small increment in 
necrosis. Incremental step down was more beneficial. An alternative strategy of 
moving the electrode to a new position after the first im pedance rise w ill maxim ise 
necrosis, but may not be the preferred technique. Using the Rf splitter, maximal 
necrosis was obtained w ith four e lectrodes spaced at 1 cm  intervals in a  square 
configuration.
Conclusion: The increm ental step down technique m axim ised necrosis, and is 
preferable if e lectrode repositioning is undesirable. C luster e lectrodes with 1 cm 
spacing are optimal but the practicalities of easy deployment require sm aller spac
ing.

B-0337  10:50

Radiofrequency (RF) ablation of liver tum ors w ith the Le Veen probe: Is 
roll off predictive of response?
P. C abassa. R. Cuomo, R. Piazza, F. Simeone, L. Grazioli, L. Matricardi; 
Brescia/IT

Purpose: The purpose of th is study was to determ ine the relation of roll-off (the 
dram atic rise in impedance that occurs following the application of sufficient power 
for an appropriate period of time during RF ablation) to  local control of hepatic 
tumors.
Methods and m aterials: 20 patients (16 M, 4 F) with hepatic tum ors (16 HCC 
and 4 metastases) were treated. Lesions ranged from  1.6 -  7 .5  cm  in maximum 
diameter. The 15 gauge Le Veen needle electrode (Radiotherapeutics, M l View, 
Ca) was inserted percutaneously o r during laparotomy with the use of sonographic 
guidance. Tumours larger than 3 cm  were treated with overlapping burns. Patients 
were followed with contrast-enhanced, trip le-phase CT. Contrast enhancement 
within the tum our on arteria l phase scanning was considered consistent w ith re
sidual tumour.
Results: Roll-off was achieved in 12/20 lesions (60 % ). No local failures occurred 
when roll-off was achieved. 4/8 lesions w ithout roll-off were com pletely ablated. 
There were four residual tum ors at treated sites. In all four of these lesions none of 
the burns resulted in roll-off.
Conclusion: Local failure occurred in 50 % o f lesion w ithout roll-off.Therefore the 
lack of roll-off during RF ablation does not necessarily represent a failure and 
does not reliably predict treatm ent outcome.

B-033811 oo
Radiofrequency ablation of liver m etastases: Ultrasound or CT guidance?
D. Pickuth. C. Achilles, W. W eiwad, J. Richter, S. Heywang-Köbrunner,
R. Spielmann; Halle a. d. Saale/DE

Purpose: Radiofrequency ablation of liver neoplasms is usually performed by using 
US guidance. The purpose o f this study was to prospectively evaluate the poten
tial benefit o f CT-guided treatment.
Patients and methods: 18 patients w ith metastatic tum ours o f the liver received 
a single treatm ent o f both US- and CT-guided percutaneous radiofrequency abla
tion to 32 lesions (lesion size 1 - 4 . 5  cm; median 2.5 cm). For follow-up purposes, 
contrast enhancement of liver metastases was measured with CT by digitally sub
tracting tum our data acquired during a non-enhanced phase from  data acquired in 
a porta l-dom inant phase.

A 0  C D E F 171

S
aturday



Results: 22/32 lesions (69 %) were easier to  identify and follow under C T  guid
ance, this was particu larly true for lesions < 2 cm. US and C T  were equivalent for 
les io n  d e lin ea tio n . S onog raph ica lly , ra d io fre q ue n cy  les io n s  appea red  as 
hyperechoic areas with blurred margins during and shortly a fter treatment. With 
CT, however, the actual size o f necrosis and the extent o f induced coagulation 
could safely be determ ined at all stages. In addition, multi-slice spira l CT m ini
m izes patient motion artifacts that have hindered acceptance of digital subtraction 
CT in clin ical practice.
Conclusion: Radiofrequency procedures should be performed with C T  rather than 
US monitoring as th is improves detection of liver lesions, guidance o f electrode 
placem ent and monitoring o f energy delivered. The degree o f contrast enhance
m ent o f a tum our correla tes with its vascularity and thus m ight be used to  gauge 
its response to radiofrequency ablation.

B-033911:10
Therm al ablation of m alignant hepatic lesions with assistance of a 
com puterized CT guidance system
Т.К. Helmberger, N. Holzknecht. U.J. Schöpf, A. Stäbler, M.F. Reiser;
M unich/DE

Purpose: To evaluate the feasibility o f a virtual guid ing system (CTGuide, CTG; 
Ultraguide, Israel) for needle placem ent in therm o therapy o f m alignant liver le 
sions.
M aterial and methods: 52 patients with 123 lesions underwent percutaneous 
radiofrequency or laser induced therm o therapy. Because m ost of the lesions were 
hardly seen by US, CT was used for imaging where a lesion was depicted during 
one im aging phase at least (i.e. unenhanced, arteria l, portal-venous phase). The 
CT images were transferred to the CTG system and were ‘‘3D correlated" with 
electrom agnetic markers fixed at the patient and at the probe. The probe’s move
ment was displayed as trajectory together with the current position o f the needle 
tip virtually on the CT images. Thus, the puncture could be performed entirely 
outside of the gantry. Control scans were obtained for verification of the needle 
position.
Results: All needle placem ents succeeded w ith the v irtual guidance. In 53 %  of 
the lesions a double oblique approach was necessary because an in-plane or 
simple oblique approach was not possible (e.g. dome o f the liver, area medial from 
the cava). Even with a skin-lesion distance of up to 20 cm  in som e cases the 
maximum needle deviation was only 1.5 cm  from  the target m ostly caused by 
irregular breathing o f the patient.
Conclusion: CTG proved to be a very helpful tool for accessing lesions at unfa
vorable locations. In comparison to placements done with CT-fluroscopy, CTG may 
preserve also the patients and interventionalists from  radiation dose during the 
procedure.

B-0340 11 20
Therm al ablation o f neuro-endocrine liver m etastases
A.R. G illam s. W.R. Lees; Lortdon/GB

Purpose: There are few effective treatment options for patients with neuroendo
crine liver metastases. W e report our experience of therm al ablation in these pa
tients.
M ethods and m aterials: 17 patients were treated. The prim ary lesions were car
cinoid 8, gastrinoma 4. insulinoma 1, adrenal 2, som atostatinom a 1 and vipom a 1. 
A total o f 34 treatm ents were perform ed, 17 with interstitial laser therapy and 17 
w ith radiofrequency. Lesion diam eter was 1 -  8 cm. Six patients were treated to 
relieve sym ptom s secondary to horm one production.
Results: 4/6 patients treated fo r control o f horm one production derived sym ptom 
atic benefit. Two did not, one w ith > 1 2  lesions and one with advanced carcinoid, 
pulm onary stenosis and right heart failure. This patient who was term inally ill if left 
untreated had an uneventful procedure but suffered a carcinoid crisis at 40 hours 
and did not recover. One patient with a  cortisol secreting tum our became tem po
rarily Addisonian. The patient with an insulinoma became hyperglycaem ic (glu
cose 15 mmol/l) during the procedure but normal glucose homeostasis was spon
taneously restored at 5 days. One patient w ith a bilioenteric anastom osis devel
oped an abscess requiring percutaneous drainage. Two patients who initia lly p re
sented with < 2 lesions developed > 20 metastases on follow-up. Local control of 
the extent of liver involvement was achieved in 7 .1  patient w ith a 5 cm, aggres
sive. poorly differentiated colonic carcinoid recurred such that fu rthe r therm al ab
lation was not possible.
Conclusion: 4/6 patients derived significant clinical benefit from reduced hormone 
secretion. Control o f the extent of liver disease was achieved in 7.

B-0341 11:30

Survival following thermal ablation: Does more com plete ablation result in 
a survival advantage?
W.R. Lees, A.R. G illams; London/GB

Purpose: Changing technology has resulted in improved technical success and 
more com plete ablation of colorectal liver metastases. This study looks at the im
pact on patient survival.
Methods and materials: Since 1995,101 patients with colorectal liver metastases 
have been treated with therm al ablation. 40 received interstitial laser photocoagu
lation (ILP), 22 received ILP followed by radiofrequency (RF) and 39 were treated 
w ith RF only. Tum our size and num ber were recorded. Kaplan Meier curves were 
generated for survival depending on disease extent. For the purposes of this analysis 
all those receiving RF ± ILP were considered together. All survival times are calcu
lated from tim e of first therm al ablation.
Results: There was no significant difference in tum our size, num ber or length of 
follow-up between the two groups. Median survival for patients with tumours 0 -  
3 cm  in size was 34 m onths in the RF group (n 16) and 24 months in the ILP 
group (n =  7), for tum ours 3 -  4.5 cm, median survival was 31 months RF group 
(n = 16) and 23 m onths ILP group (n = 9) and for tumours > 4.5 cm 26 months RF 
group (n 11) and 12 m onths ILP group. For patients w ith optimal disease extent 
£  5 metastases, < 5 cm and no extra-hepatic disease the median survival was 34 
m onths and the 3 year survival 48 % in the RF group (n = 28) and for the laser 
group the median was 23  months and 3 year survival 13 %  (n = 16). 
Conclusions: Improved technical e fficacy has translated to  improved survival for 
those w ithout extrahepatic disease.

B-0342 11 40

Radiofrequency thermal ablation of liver m alignancies: Assessm ent of 
treatm ent outcom e by volume-rendered spiral CT
D. C ioni. R. Lencioni, E. Neri, L. Crocetti, P. Vagli, F. Donati, С. Franchini,
M. Perri, C. Bartolozzi; Pisa/IT

Purpose: To investigate the usefulness of volume-rendered spiral CT in the as
sessm ent of the outcom e of radiofrequency (RF) therm al ablation of liver malig
nancies.
Material and m ethods: Twenty patients w ith 26 liver tum ors (18 hepatocellular 
carcinom as, HCC, and 8 colorectal m etastases) ranging 1.8 -  4 .9  cm  in diameter 
underwent single session RF ablation. A 50 W generator and expandable elec
trode needles with 4 - 7  lateral-exit jackhooks (RITA, Medical System) were used. 
Spiral CT exam inations included unenhanced and contrast-enhanced phases. 
Images obtained were volum e-rendered by using a dedicated software tool (Ad
vantage W indows 3.1 ; GE, Medical System) that a llowed sim ultaneous visualiza
tion o f liver parenchyma and vessels. A m inimum follow up period of six months, 
including CT studies repeated at 3-m onths intervals, was used as term  of refer
ence in cases with com plete ablation. CT guided percutaneous biopsy was per
formed in cases of suspected incom plete necrosis.
Results: Complete ablation was diagnosed by volume-rendered spiral CT in 16 of 
18 HCC and 5 of 8 metastases and confirm ed by percutaneous biopsy or follow- 
up studies in all cases. In cases o f partial necrosis volume-rendered spiral CT 
enabled precise mapping of the area of viable tum or and dem onstrated the rela
tionship between tum or and surrounding vessels. These inform ations were used 
in the  5 cases o f incom plete ablation to  plan further RF treatment. Complete abla
tion was achieved in 4 of the  5 cases.
Conclusion: Volume-rendered spiral CT is an accurate tool for the assessment of 
the outcome of RF ablation o f liver malignancies and enables precise retreatment 
in cases o f incomplete ablation.

B-0343 11:50

A random ized com parison o f percutaneous ethanol injection and 
radiofrequency thermal ablation for the treatm ent of small hepatocellular 
carcinoma
R. Lencioni’ , H.-R A llgaier2, D. C ioni1. M. Olschewski2, L. C rocetti1,
J. Laubenberger3, A. Paolicchi’ , H. Blum2, C. Barto lozzi1; 'Pisa/IT ,2Freiburg/DE  

Purpose: The a im  o f th is  random ized study w as to  assess the  efficacy of 
radiofrequency (RF) therm al ablation versus percutaneous ethanol injection (PEI) 
for the treatment of small hepatocellu lar carcinom as (HCC).
Material and methods: One hundred and two HCC patients with 141 tum or le 
sions were treated w ith either PEI (n = 50) or RF (n =  52). Treatment was consid
ered successful in patients w ithout viable HCC lesions detected by contrast-en
hanced spiral CT.
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R esu lts : Complete tum or necrosis could be achieved in 83 %  (60/72) of HCC 
lesions after 1 PEI cycle, and in 90 % (63/70) o f HCC lesions after a single RF. 
Mean follow-up was 22.4 ±  8.6 months in the PEI group and 22.9 ± 9.4 months in 
the RF group, respectively. The 1 - and 2-year survival rates were 96 %  and 88 %, 
respectively, in the PEI-group and 100 %  and 98 %, respectively, in the RF-group 
(univariate relative risk [RR] = 0.20, 95 % confidence interval [C l] (0.02 -  1.69), 
p = 0.138). One- and 2-year local recurrence free survival rates were 83 %  and 
62 %, respectively, in the PEI group as com pared to  98 % and 96 %, respectively, 
in the RF group (univariate RR = 0.17, 95 %  C l (0 .0 6 -0 .5 1 ) , p = 0.0016). One- 
and 2-year event free survival rates were 77 % and 43 %, respectively, for PEI 
patients and 86 % and 64 %, respectively, for RF patients (univariate RR = 0.48, 
95 % Cl (0 .2 7 -0 .8 5 ), p = 0.012). No serious side effects o r com plications were 
observed in both treatm ent groups.
Conclusion: For the treatm ent of small HCCs RF is comparable to PEI with re
spect to early survival, but superior to  PEI with respect to local recurrence free and 
event free survival.
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B-0344 10:30

Potential diagnostic im portance of incidentally found gastrointestinal wall 
thickening at abdominal ultrasound
K. Kivimàe. P. Ross, P. Raudvere, E. Purde, M. Meldre, S. Nazarenko;
Tallinn/EE

Purpose: Assessment of diagnostic im portance o f gastrointestinal (G l) tract wall 
thickening incidentally found at transabdom inal u ltrasound (US).
Methods and materials: A retrospective analysis o f all transabdom inal US ex
amination reports (total 19 075) performed in our institution during the period from 
August 1998 to July 2000 was carried out. O ut of 19075 cases a group of 30 (17 
female and 13 male; age 52 -  87) patients was identified, who had uncharacteris
tic non-acute complaints, no clear diagnosis p rior to  US and in whom  incidentally 
Gl wall thickening of 7 -  20 mm was found. In all cases, transabdom inal US had 
been the first radiological examination. In all cases, US findings were com pared 
with histological results and w ith available radiological and endoscopic exam ina
tions.
Results: Further investigations revealed follow ing diseases in observed 30 cases 
with G l tract wall thickening: malignant neoplasms (18 cases), lymphoma (1 case), 
benign neoplasms (2 cases), inflam m atory bowel d isease (5 cases), diverticulitis 
(2 cases) chronic gastritis (1 case) and peritoneal adhesions (1 case). 
Conclusion: Diagnostic importance o f abdom inal US in detecting Gl wall thicken
ing should not be underestimated in clin ical m anagem ent of patients w ith unchar
acteristic non-acute com plaints and unclear diagnosis.

B-0345 10:40

Virtual gastroscopy:Technical features, clinical results and new develop
ments
V. Panebianco. С. Catalano, A. Laghi, I. Sansoni, R. Alcetta, F. Fraioli,
R. Passate llo ; Rom e/IT

Purpose: To develop an examination protocol for v irtual endoscopy (VE) of the 
stomach after C 0 2 distention and to identify advanced gastric carcinoma, accord
ing to Borrmann’s classification, based on tum our morphology.
Method and materials: 29 patients with gastric d iseases underwent virtual endo
scopy of the stomach. The stom ach was distended w ith C 0 2, by means of gas 
producing powder used for double contrast upper Gl studies (Duogas, Bracco), 
after intra-m uscular injection of 20 mg o f hyoscine-n-butyl-bromide. All patients 
underwent a spiral CT volume zoom examination (120/130/2.5 m m /3 mm/15 mm/
0.5 s/3 mm -  Kv/Mas/slice coll/slice w idth/feed rot/rot time/incr). In 5 cases spiral 
CT was repeated in the prone position due to  lim ited gastric distention by air. 
Fibreoptic endoscopy was perform ed within 1 week. We found good correlation 
with surgical specim ens in 13 cases. Real tim e VE views were reconstructed us
ing volume rendering technique with a  dedicated w orkstation (Silicon G raphics 
0 2 ) and specific software (Vitrea 2.1 -  Vital Images), and interpreted together with 
axial images by two Radiologists.

Results: Image quality was graded as optim al in 27 cases. In 2 cases the  stom
ach was not distended. VE correctly depicted intrinsic pathology (ulcerative le 
sions n = 14, vegetating lesions n = 10, benign lesions n = 3).
Conclusion: VE enables correct depiction of gastric lesions com bining axial CT 
and VE im ages (perigastric tum our involvement, distant m etastases). It has a po 
tential role in replacing the barium study and for use in patients w ith surgical gas
tric  exclusion.

B-0346 10:50

Radiological diagnosis in patients after adjustable gastric banding
R. Peer. H. Weiss, B. Labeck, S. Peer, F. Aigner, W. Jaschke; Innsbruck/AT

Purpose: Laparoscopic adjustable gastric banding is a well established low risk 
treatm ent option in patients with morbid obesity and has a high therapeutic effi
ciency. The value o f the barium swallow in d iagnosis o f postoperative com plica
tions like leackage, pouch-dilatation, ulceration and m igration of the band is pre
sented.
Materials and methods: In the last tw o years 200 patients with morbid obesity 
were treated with adjustable gastric banding. Fluoroscopic contrails were obtained 
w ith a barium swallow at 6 and 12 months after the operation.
Results: In 8.5 % of patients com plications were seen. 12 cases o f port d iscon
nection, 5 cases o f band migration and 12 pouch dila ta tions were docum ented. In 
some patients a correlation with spira l C T  of the esophagogastric junction was 
obtained.
Conclusion: With rising numbers o f patients receiving an adjustable gastric band 
for treatm ent o f m orbid obesity, com plications may rise also. The barium swallow 
proved to  be an easily perform ed and cheap m ethod for the recognition o f early 
and late com plications, which is necessary for institution of early m inim ally inva
sive surgical correction.

B-0347  11:00
Rare m esenchym al tum ors of the stomach: CT findings
G. Toanini. F. Ferrozzi, G. Marchesi, S. Arm aroli, P Pavone; Parm a/IT  

Purpose: To evaluate the  CT efficacy in characterizing rare m esenchymal gastric 
tumors.
Materials and m ethods: W e reviewed CT scans of 67 patients (29 males, 38 
females) w ith rare m esenchymal gastric tum ors. W e dem onstrated 39 strom al tu 
mors (31 myoid. 4 neural, 2 w ith both differentiation, 2 with no differentiation) 19 
lipom atous tum ors (14 lipomas, 1 angiolipoma, 3 liposarcom as, 1 teratoma) 6 
sarcom as (5 Kaposi’s sarcomas, 1 m alignant fibrous histiocytom a), 2 vascular 
tum ors (1 lym phangiom a, 1 hemangiopericytoma), 1 plasmocytoma. M orphologi
cal and histopathologic param eters were compared.
Results: Benign myoid tumors showed sizes < 5 cm. intermediate forms had sizes 
between 6 and 10 cm, the m alignant ones sizes > 10 cm; the Schwannomas were 
pseudocystic w ith peripheral enhancement, neurofibrom a showed hom ogeneous 
hypovascular lesions; the m alignant neurogen form s and the tum ors w ith dual 
differentiation showed infiltrating growth.The lesion w ithout differentiation showed 
“benign m orphology". The lipom as showed hom ogeneous negative HU numbers, 
angiolipom a showed strong enhancem ent of its vascular com ponent, teratoma 
was a so lid  mass with fatty cystic and calcified components, Kaposi’s sarcom as 
showed non specific thickening o f gastric wall, fibrous m alignant histiocytoma 
showed mixed appearance with necrotic changes, lym phangiom a was a small 
subm ucosal nodular lesion showing liquid/paraliquid HU numbers, plasmocytoma 
was a large lesion with non specific morphologic appearance, hemangiopericytoma 
was a large necrotic mass.
Conclusions: CT features may be useful in characterizing som e rare m esenchy
mal gastric tumors.

B-034811:10
CT/M RI features of portacaval space m etastases o f gastric adenocarci
noma
P.Q. Min, L. Zhang; Chengdu/CN

Purpose: To evaluate CT/MRI features o f portacaval space (PCS) metastases of 
gastric adenocarcinoma.
Materials and methods: We retrospectively reviewed CT/MRI images of 22 cases 
(CT 18, MRI 4) with PCS lym phadenopathy resulting from  gastric adenocarci
noma metastases, and the correlations o f the PCS abnom alities w ith the m e
tastases occurring in the hepatogastric ligament (HGL), hepatoduodenal ligament 
(HDL) and the recurrent foci of the remanent stomach as well.
Results: The enlarged portacaval nodes (PCN) were shaped elliptical (15/22,68 %) 
and irregular (7/22, 32 %), sized 1 4 - 6 5  mm (mean 36 mm) in the ir maximum 
diameter, located within (16/22, 73 % ) or beside (6 /22 ,27 %) the PCS, soft tissue
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density with rim  enhancem ent on CT, low signal intensity in T1 W l but a little high in 
T2W I on MRI. Lesions occurred in PCS, HGL and/or HDL and the recurrent foci of 
remanent stom ach were shown as a continuum  in 19/22 (86 % ), while in the rest 
3/22 (1 4 % ) were separated.
Conclusion: The PCS lym phadenopathy can be a sign of CT/MRI images in 
metastases resulting from  gastric adenocarcinoma, in which, the lesions mostly 
involve the PCS, HGL and/or HDL simutaneously, and may present with the recur
rent foci o f remanent stom ach showing as a continuum.

B-0349 11:20
Preoperative staging of gastric cancer with m ultislice CT: Correlation with 
surgical and histopathological work-up. Prelim inary results
A. Ba-Ssalam ah. P. Pokieser, Т.Н. Helbich, M.T. Schmook, G. Bischof, F. Wrba,
G. Lechner, M. Prokop; Vienna/AT

Purpose: To describe our prelim inary results for staging of gastric cancer using 
m ultislice C T  in com parison with post-operative histopathologic work-up.
Material and methods: Up to now, we examined 14 patients w ith endoscopically 
detected gastric cancer using a hydro-CT technique combined with multislice scan
ning. The stom ach was distended by 1 -  1.5 I water im m ediately p rior to the ex
am ination, and a spasm olytic agent was adm inistered I.V. The upper abdomen 
was subjected to multislice scanning w ith 4 x  1 mm using an individually optim ized 
biphasic contrast material injection protocol (testbolus injection). In addition to axial 
sections, thin coronal and sagittal im ages were reconstructed. C T  findings were 
analyzed according to  a standardized evaluation form  and correlated with endo
scopic, surgical and histopathologic results.
Results: All tum ors were correctly detected and localized. None o f the tumors 
was a T 1 stage. A smooth gastric serosal surface predicted lack o f infiltration of 
the perigastric fatty tissue (5 of 14 cases, T2). A m arkedly irregular serosal con
tour predicted fatty infiltration in 4 of 14 cases. Unsharp definition o f the serosa, 
however, occurred in T2 tum ors associated w ith lym phangitis and in T3 or T4 tu 
mors (10 cases). Pathologic lym ph nodes tended to  be round with more enhance
ment in 36 o f 47 pathologic nodes. N-staging with CT was correct in 7 of 9 patients 
in whom  total gastrectom y was performed.
Conclusion: Our prelim inary results suggest that there are highly specific find
ings on m ultislice CT that can help in staging o f gastric cancer.

B-0350 11:30

Spiral CT evaluation following W hipple’s operation: Improved visibility of 
the afferent loop after biliary contrast medium
P. S tum pp. R. Klöppel, T. Kahn; Leipzig/DE

Purpose: To improve CT-visibility of the afferent jejunal loop in patients who have 
undergone W hipple ’s operation by using b iliary contrast m edium and thereby al
low ing distinction between normal postoperative changes and local tum or recur
rence.
Materials and methods: In a prospective study 15 patients received additional 
100 ml b iliary contrast medium (Biliscopin®) 3 0 - 6 0  m inutes prior to a routine 
postoperative abdominal helical CT after W hipple’s Operation. A  qualitative and 
semiquantitative (no -  weak -  strong enhancem ent) evaluation of the enhance
m ent o f the jejunal loop was performed.
Results: In all patients biliary contrast medium could be successfully applied without 
com plications. In all but one patients the afferent loop showed enhancem ent and 
allowed an easy identification. In tw o patients enhancem ent was visible but not 
very intense. Good enhancem ent was seen in all o ther patients.
Conclusion: Intraluminal enhancem ent after i.v.-application o f b iliary contrast 
medium allowed identification of the afferent jejunal loop, whereas unenhanced 
structures had to be further evaluated. B iliscopin® improved visibility of the affer
ent loop in a lm ost all cases and thereby made distinction o f normal postoperative 
changes from  local tum or recurrence easier and more secure. For optim al en
hancem ent CT-scans should follow about 30 to 60 m inutes after i.v. application of 
Biliscopin®.

В-0351 11:40

Assessm ent of gastric carcinomas: Helical hydro-CT findings and 
pathologic correlation
M. Bankaoalu. M. Basak, M. Yilmazcan; Istanbu l/T fì

Purpose: To assess the diagnostic role of helical hydro-CT in patients w ith gastric 
cancers.
Method and materials: 31 patients with suspected gastric carcinomas on routine 
radiologic and gastroscopie exam ination were examined by helical hydro-CT pre- 
operatively. All patients were evaluated by non-enhanced and contrast enhanced

spiral CT. Water was given orally for gastric distention and hyoscine-n-butylbromide 
was used as an anti-perista ltic agent. TNM  staging was perform ed in suspected 
lesions preoperatively.
Results: Hydro-CT was able to detect all lesions. 30 patients were positive for 
tum our by hydro-CT. 29 of the  30 cases had a histological d iagnosis o f cancer 
(96.5  % ). O ne o f the  cases repo rted  as susp ic ious was confirm ed  as an 
adenom atous polyp. One o f our pathological cases was reported as a benign ul
cer. Subgroups in N staging were considered separately for histopathologic corre
lation as we had detected a variety o f lymph nodes in 20 of the 29 pathologic 
cases (68 %). O ur TM staging was correct in 28 of the 30 cases (93.3 %). 
Conclusion: Helical hydro-CT is more effective in staging gastric malignancies 
when perform ed w ith adequate technical parameters.

B-03521145
M enetrier's disease in Childhood
S. Chakrabortv. D. Casson, H.M.L. Carty: Liverpool/GB

Purpose: M enetrier’s disease is a rare disorder in the paediatric population. We 
report three cases of M enetrier's d isease to  raise the awareness of this disease 
which m ight give rise to d iagnostic confusion.
Materials and method: Three cases seen over a span of 20 years (males aged
3.5, 7 and 3 years) presented w ith generalised oedema, hypoalbuminaemia. All 
three had hypertrophic gastric rugae in barium studies. Two cases were confirmed 
by endoscopy. One case was followed up w ith ultrasound.
Discussion: Menetrier’s d isease in childhood is a shortlasting, self-lim iting dis
ease as com pared with its adult counterpart. Its aetio logy is unknown, though it is 
now thouhgt to be linked with CMV infection. The clinical presentation of all these 
cases suggested nephrotic syndrome. The absence of proteinuria lead to further 
investigations which revealed the diagnosis.
Conclusion: Childhood Menetrier's disease (also called protein losing gastropathy) 
is rare but it can give rise to  considerable diagnostic confusion. Bowel ultrasound 
is a quick and easy way to  ru le  out th is condition. U ltrasound is also helpful in 
follow-up of these cases.

B-0353 11:50

Endoscopic ultrasonographical diagnosis of the myogenic submucosal 
tum or of the stomach: An interpretation experiment
H. Natori. K. Hi rata, X. Sun, M. M iiani, H. Inomata, F. Shiramatsu, J. Teramoto; 
Sapporo/JP

Purpose: Evaluation of diagnostic ability of the endoscopic ultrasonography for 
differential diagnosis of the submucosal myogenic tum or was perform ed w ith in
terpretation experiment.
Methods and m aterials: 48 cases o f pathologically proven submucosal myo
gen ic  tum ors were s tud ied  by O lym pus G FUM 3 and G FUM 20 endoscopic 
ultrasonograph. Maximal diameter, margin of the tumor, internal cyst, texture of 
internal echo were selected as findings for the score. Total reading score were 
com pared with pathological diagnosis. Reading score were designated 0 for be
nign myoma, and to 6 for malignant myosarcoma. Results of the interpretation 
experiments by 16 interpreters were analyzed with Receiver Operating Character
istic (ROC) analysis.
Results: Result am ong 16 interpreters distributed sensitivity 70 to 1 00%  and 
specificity 57.9 to 86.8 %  by the discrim ination at the total reading score of 3. 
Experienced interpreters revealed better result than that of novice. However, few 
rotating doctors also have gotten good results. The design of reading sheet was 
suited for th is study in differentiation of myosarcoma or myoma of the stomach. 
Conclusion: Study on interpretation experim ent in differential diagnosis o f the 
subm ucosal myogenic tum or o f the stom ach revealed usefulness of the endo
scopic ultrasonography.

B-0354 11:55

M R-lm aging of gastric emptying induced by Erythromycin
T. Lauenstein, S.G. Rühm, M. Goyen, J. Barkhausen, J.F. Debatin; Essen/DE  

Purpose: Erythromycin, employed in small, non-antibiotic doses has been found 
to  be a gastrointestinal prokinetic agent. The aim  o f this study was to assess the 
influence of Erythromycin on gastric em ptying by using MR imaging.
Materials and methods: Five healthy volunteers with no h istory of gastrointesti
nal disorder ingested 500 ml of a  high caloric, liquid nutrient, diluted with Gd-DTPA 
(1:50) a fter an eight hour fast. Gastric em ptying was determined every 5 m inutes 
after ingestion up to 30 m inutes w ith a series of coronal. T 1 -weighted 3D GRE 
(TR/TE/flip 2.0/1.0/20°) scans. The examination was performed on two separate
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days with and without i.v. application of 50 mg Erythromycin immediately a fter oral 
ingestion of the liquid. Gastric volumes and filling of the small bowel were quanti
fied on the 3D data sets.
Results: The gastric lumen were fu lly imaged in all 10 exams. Initial gastric vol
umes with and w ithout Erythromycin were identical. Administration o f Erythrom y
cin did result in a significantly faster decrease of gastric volume (p < 0.05). S im i
larly, Erythromycin resulted in vastly more small bowel filling o f the liquid nutrient. 
Conclusion: Gastric em ptying is accelerated by i.v. application o f Erythromycin. 
These results w ill be used as reference standards o f MRI in prospective studies of 
gastric em ptying in patients w ith gastric m otility disorders. Furtherm ore, Erythro
mycin can be used to maxim ise contrast passage into the small bowel for subse
quent imaging.
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B-0355 toso
Mediastinal wallstents in m alignant superior vena cava syndrome
H.-P. D inkel. В. Mettke. D. Do, J. Triller; Berne/CH

Objective: Superior vena cava syndrom e (SVCS) is  the consequence of obstruc
tion of blood flow through the superior cavai vein which is due to  a m alignant tum or 
in most cases. We retrospectively evaluated the result of stent therapy in this entity 
Material and methods: During a 9-year interval consecutive 51 patients with 
malignant SVCS (80 % due to bronchial carcinoma) were treated with wall stents 
(“ rolling membrane" Schneider, Boston Scientific). 11 patients had com plete oc
clusions, 40 partial obstructions. In 22 patients stents were bilaterally placed into 
the brachiocephalic vein. C linical follow-up was 6 - 2 4  months.
Results: Prim ary technical success was achieved in 46 of 51 (90 % ) cases. In 5 
cases technical result was less than optimal (n =  2) o r failed (n =  3). Com plications 
were observed in 17 von 51 (33 %) patients. M inor complications were stent throm 
bosis (n = 7), stent dislocation n =  7, and tum or ingrowth (n =  2). These com plica
tions were treated by coaxia l stenting successfully. One major com plication hap
pened (pericardial tam ponade caused by stent m igration through the cavai vein). 
Conclusion: Stent placem ent rapidly a lleviates the  symptoms o f SVC syndrome 
and improves the patient’s quality o f life. The method is very successful w ith a 
relatively low com plication rate. Recurrences can be treated w ith fu rther radio- 
graphic interventions.

B-0356 10:40

Percutaneous angioplasty in venous stenosis and occlusion after 
throm bosis, trauma or iatrogenically enduced
K.-L. Hajeck, C. M üller-Leisse. R. Janßen, A. Kippels; M önchengladbach/DE  

Purpose: It was the aim of the follow ing study to  determ ine the feasibility of 
percutanous intervention in patients with chronic, traum atic or iatrogen venous 
stenosis o r occlusion.
Material and methods: 10 patients with sym tom atic lower extrem ity venous he
m odynamics and stenosis o r occlusion o f either the femoral and/or iliacal vein 
were introduced in our institution between D ecem ber 1997 and O ctober 1999. 
Recanalization was achieved by w ire and catheter in all. Angioplasty was per
formed with balloon dilatation and implantation of W all-Stents in each, w ith an 
additional Palmaz-Stent in one. In 6 of the patients the stent was placed across the 
hip joint space. A ll patients were anticoagulated.
Results: The prim ary technical and clinical success rate was 100 %. Each patient 
had either improvement o f his com plaints o r was free o f symptoms. The stents, 
which had been placed across the joint space dem onstrated no change in con
figuration even unter maximal hip flexion. A t follow-up after 12 to 20 months 8 of 10 
patients were still w ithout sym ptom s and free venous drainage was documented. 
In one patient, in whom the Palmaz stent had been implanted, there was restenosis 
because deformation of the stent. A  Wall stent was implanted and the restenosis 
was cured. In the other case reocclusion had happend because of derangement in 
coagulation.

Conclusion: Percutanous angioplasty of venous stenosis and occlusions in chronic, 
traum atic o r iatrogenic d isorders of the  femoral and iliac veins is feasible if anti
coagulation is appropriate. Flexible stents can be placed across the hip joint w ith 
out complaints.

В-0357 10:50

Atypically high survival in critically ill (Child C) patients following TIPS for 
variceal haemorrhage
K. E l-Haddad. T. Lacina, M. Williams, D. Patch, J. Tibballs.T. Watkinson: 
London/GB

Purpose: To evaluate the 30 day survival in critically ill patients fo llow ing TIPS 
procedure in our institution and to redefine the indication and the prognostic vari
ables.
Materials and m ethods: 249 TIPS procedures were perform ed at our institution 
between 1992 and 2000. W e reviewed the results o f 120 cases which were per
form ed for acute or recurrent variceal bleeding in patients with Child С liver dis
ease. 86 % (n = 103) were em ergency procedures, w ith 50 % requiring assisted 
ventilation. Uncovered Nitinol stents were used and dilated to 8 mm. Further d ila
tation was only perform ed if variceal filling persisted or if the PSG remained above 
15 mmHg.
Results: Our prim ary success rate (PSR) was 99 %. 30 % o f the patients (n 36) 
d ied w ithin 30 days of the procedure due to  re-bleeding or due to the  underlying 
liver disease. In those patients who survive the first 30 days (70 %, n =  84) the 
prim ary patency rate was 86 %. Am ong those who survived the subsequent 6 
m onths the secondray patency rate was 76 %. Of these 23 %  (n = 27) required a 
tota l o f 39 re-interventional procedures (18 stent stenosis and 9 stent occlusion). 
Conclusion: TIPS is an effective treatment for uncontrolled variceal haemorrhage. 
Our 30 day survival rate o f 70 %  is considerably higher than that o f 50 % qouted in 
the literature for this patient group. The PSR and PPR are not significantly different 
from  those reported in more inhom ogeneous patient groups. Peri-procedural a s 
sisted ventilation was not a significant predictor for poor outcome.

B-0358 11:00

The effects o f endolum inal irradiation on the healing response of a PTFE- 
covered transjugular intrahepatic portosystem ic shunt prosthesis
K.A. Hauseaaer. H. Portugalien J. Tauss, P. Schedlbauer, H.A. Deutschmann,
H. Stranzl, G. Stücklschweiger; Graz/AT

Purpose: To evaluate the performance o f a PTFE-covered TIPS endoprosthesis 
in a swine-model.
Material and methods: The study was designed for 10 pigs. For TIPS creation a 
PTFE-covered-TIPS-endoprosthesis (Viatorr. Gore & Ass) was used. The animals 
were divided into 2 groups. Group 2 received intralum inal irradiation of 18 Gy with 
,92lrid ium . Group 1 served as the control group w ithout irradiation. Angiographic 
evaluation o f the TIPS was perform ed every 2 weeks, anim als o f both groups were 
sacrificed every 2 w eeks and gross specimen, histological evaluation, and scan
ning electron-m icroscopy was performed.
Results: TIPS insertion was successful in all animals. 2 pigs died early due to 
procedural com plications. One animal (group 1) developed encephalopathy and 
died 1 week too  early (seventh week), 1 anim al (group 2) scheduled for 6 week 
survival showed shunt occlusion after 2 weeks and was killed thereafter. The ob
servation period was 8-weeks at maximum. All group 1 anim als showed a patent 
TIPS. In group 2 one shunt occluded after 2 weeks, in another animal a 60 % mid
shunt stenosis was observed at the 2 w eek control. In group 1 all im plants were 
firm ly adhered to the liver tissue. The lum inal surface gradually became covered 
by fibrous connective tissue which was covered by endothelium . In group 2 the 
implants were partially adhered or non-adhered to  the liver and large thrombi were 
seen in 2 implants. Intimai necrosis in the host vessel was seen in one animal. 
Conclusion: The endoprosthesis used in the study revealed good TIPS patency 
in a sw ine-model w ithout radiation. Application o f 18 Gy intralum inal irradiation 
w ith ' “ Iridium seem s to  impare the natural healing process.

B-035911:10
Initial results o f a newly designed e-PTFE covered stent-graft for TIPS
V. Chabbert. P. O tal.T. Smayra, P. Chemla, J.-P. Vinel, K. Barange, М .-I. Millan,
F. Joffre, H. Rousseau: Toulouse/FR

Purpose: To assess the clinical and technical results obtained with the newly 
designed e-PTFE sten t-g ra ft (W.L. Gore) used for trans jugu la r intrahepatic 
portosystem ic shunts (TIPS).
Materials and methods: Twenty patients with cirrhosis (twelve of a lcoholic aetio l
ogy, three from  viral hepatitis C, two from  both of these causes and three from 
o ther aetio logies) at Child-Pugh's c lass A (n = 8), В (n = 7), o r С (n = 5), w ith a
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history o f oesophageal variceal bleeding (n = 11), refractory ascites (n = 5), or 
both (n =  4), were included in th is prospective phase-l study. Six patients had re
current stenosis o f a previous TIPS. In the  other 14 patients th is was the first TIPS 
procedure. The stent-grafts were inserted under general anaesthesia, using a stan
dard technique. The prostheses used had a 2 cm non-covered and a 4 -  10 cm  e- 
PTFE-covered portion and extended from  the  porta l vein to the ostium  of the he
patic vein. Patency was assessed at discharge and fo llow  up with dopp ler US was 
carried out at 1, 3 ,6 ,1 2  months. Venography with pressure gradient measurement 
was perform ed a t six m onths and at o ther tim es when necessary.
Results: A fterT IPS  placement, portosystem ic pressure gradient dropped from  18 
to  5 ± 4  mmHg. There was two cases of segmental liver infarction, one case of 
haem operitoneum  folowing hepatic vein injury and one case of encepholopathy. 
The devices are still patent.
Conclusion: The e-PTFE stent-graft can be deployed accurately in T IPS with 
100 %  immediate technical success.

B-0360 11:20

Aspiration of acute pulm onary em bolism  with a new aspiration device:
First clinical results with the Oasis system
F. Beroen. Z. Puskas, M. Trompeter, P. Reimer; Karlsruhe/DE

Purpose: To study the utility of a new aspiration device for treatm ent of acute 
pulm onary embolism.
Method/materials: Aspiration procedures were performed in 8 patients (age 51 -  
78 years) following diagnosis of acute pulmonary embolism with contrast-enhanced 
spiral-CT. O nly patients with throm botic m aterial in the main pulm onary arte ry  o r 
first o rder branches were and clinical sym ptom s fo r less than two weeks were 
considered. A flexible 8 Fr introducer sheath was placed through the right internal 
jugular vein and positioned in the pulm onary trunk. The Oasis device (Boston Sci
entific) w as advanced over a se lective ly  p laced 18" s tee l w ire  (H i-Torque, 
M allinckrodt). M ultiple passages ( 5 - 1 0 )  of the device w ith a flow  rate o f 2.5 ml/s 
w ith a to ta l volum e o f 500 -  1000 ml saline were performed. The procedure time 
varied between 6 0 - 1 2 0  min. Patients were closely monitored for blood pressure, 
heart rate, and oxygenation.
Results: Oxygen saturation improved in all patients in the order of 5 -  10 %. A 
large am ount of throm botic m aterial could be removed and pulm onary perfusion 
was significantly improved in all patients. Follow-up scintigraphy dem onstrated an 
improvement in pulm onary ventilation and perfusion.
Conclusions: Aspiration of pulm onary embolism with the new Oasis aspiration 
device appears to be a clin ically effective tool in th is first series o f patients. These 
initial results encourage treating fu rther patients w ith this new device.

B-0361 11:25

Cost-benefit assessm ent of IVC filter placem ent (IVCFP) In cancer patients
P.Y.R. Marcy. N. Magné, P.Y. Bondiau, К. Benezery, В. Descam ps; Nice/FR  

Purpose: To evaluate the costs and benefits of IVCFP in advanced cancer pa
tients.
Methods and materials: This retrospective study (1994 -  2000) analyzed the  e f
ficacy (absence o f clinical recurrence of pulm onary em bolism ) of IVCFP for thirty 
cancer patients (mean age: 66 a), w ith a grade III o r IV tum or (94 % ) according to 
the AJCC classification. The reference strategy consisted o f an estimation of cost- 
units by setting values for Relative Cost Indices (RCI). The cost ratio of IVCFP was 
obtained by dividing the cost o f the procedure (= 53 RCI) by the m ean cost o f the 
hospital stay.
Results: IVCFP was successfully perform ed via a jugular (n = 12) o r a femoral 
access. The m ean follow-up was 162 days (range 2 - 6 5 1 ) .  The m orta lity rates 
were respectively 27 %, 44 %, 60 %  a t one, three and six months. Two m ajor com 
plications (suprarenal filter throm bosis with renal failure) and one groin hematoma 
occured. Invasive palliative procedures and chem otherapy courses were subse
quently perform ed in 53 % of the patients. There was no evidence of recurrent 
pulm onary embolism. The relative cost o f IVCFP represented 2 %  o f the entire 
cost o f hospitalization.
Conclusion: IVCFP is effective and cost-effective. A  low-throm bosis-rate device 
is especially advocated for extensive IVC thrombosis.

B-0362 11:35

In vitro testing of six modern vena cava filters
I. Battvánv. T. Rostás, Z. Harmat, B. Gasztonyi, L. Horváth, J. Schubert;
Pécs/HU

Introduction: The filtration capability of six w ide ly used m odern vena cava filters 
were evaluated using sizes of big clots to define the most efficient type o f them.

Methods: A flow  m odel was constructed to simulate the inferior cavai vein in hori
zontal position. The experim ents were performed using human blood and Dextran 
40 solution. The clot-trapping rate o f six cava filters -  Günther, Günther Tulip, 
Greenfield Titanium, B ird ’s Nest, S imon Nitinol. TrapEase -  were studied with 10 
series of different blood clot sizes. The sizes o f the emboli were 0 .5 ,1 ,2  cm  long 
and 0.8 cm in diameter. The pressure gradient caused by the filters was measured 
by Schiller digital m onitoring system.
Results: The clot-capturing rate for each series of emboli was between 88 - 1 0 0  %, 
representing good filtering efficiency clinically. The Greenfield Titanium filter easily 
and frequently has moved from  central to eccentric position having been resulted 
in the  lowest clot-trapping capacity, but the degree o f differences from  zero in the 
drifting was significant (P <  0.05) only a t capturing the 0.5 and 1 cm  emboli. The 
other filters had no significant differences. As the result o f these series of experi
ments the decreasing o rder is: SN = BN > G* > TE > GT > GF 
Conclusion: This in vitro study justified that the tested m odern IVC filte rs had a 
c lin ica lly  a pp rop ria te  p ro tec tion  in p reven ting  recurren t m a jo r pu lm onary 
embolisation, in spite of the fact that, today we have no optimal IVC filter available. 
The m inimal differences are related to the num ber of the legs, the stability and the 
architecture of the filters.

B-0363 11:40

Intra-arterial chem otherapy in pancreatic cancer, delivered by Seldinger 
technique
N. Carlone. L. M iserocchi, M. Cantore, R. Caudana; Mantova/IT

Purpose: To assess a new intra-arteria l chem otherapy regimen for patients with
unresectable pancreatic cancer.
Patients and methods: 29 patients with unresectable pancreatic carcinoma were 
treated w ith intra-arterial chem otheraphy at three week intervals. The schedule 
used was FLEC 5-fluoracil 1000 m g/m 2, fo lin ic acid 100 m g/m 2, carboplatin  
300 m g/m 2 and epirubicin 60 mg/m2.
Result: The overall response rates assessed w ith CT were: 15 % partial respose, 
44 % stable disease, 17 % progressive disease. The overall medial survival was
9.9 m onths (10.6 m onths and 6.8 months for UICC stage III and IV respectively). 
Pain reduction occurrred in 42 % o f patients. W eight gain > 7 % above baseline 
ocurred in 8 %  of patients. A total o f 341 courses of FLEC were administreted. 
One sudden death, a case of pre-infarction angina, and a transient ischaemic 
attack were observed. The only com plication related to  the angiographic proce
dure was an intimai dissection o f the iliac artery.
Conclusion: The intra-arteria l FLEC regimen was effective and well tolerated. It 
requires only one day o f hospitalization.

B-0364 11:45

Com plications in percutaneous transubclavian intraarterial permanent 
catheter im plantation for local chem otherapy of liver tumors
M. Venturini. E. Angeli, M. Salvioni, P. Brambilla, F. De Cobelli, A. Del Maschio; 
M ilan/IT

Purpose: To report our experience (technique and com plications) of percutane
ous catheter implantation for continuous local chemotherapy.
Materials and methods: From January 1996 to  Septem ber 2000 in 167 patients 
w ith liver tum ors (secondary in 92.4 % ) a removable catheter was percutaneously 
transubclavian placed in proper (43.4 %) or in proximal tract o f right (or left) he
patic artery (56.6 %). 122 gastroduodenal, 13 left hepatic, 6  accessories right he
patic, 5 pancreaticoduodenal and 2 p iloric arteries were embolized. The catheter 
position was controlled before chem otherapy and one month later. Low-dose long 
term  heparinization of the catheter was performed.
Results: The procedure was technically successfull in all patients. After one month, 
catheter d islodgm ent and consequent reimplantation of another catheter was nec
essary in 41/167 (24.5 %) patients (31/41 with the catheter in proper hepatic a r
tery). Catheter removal and interruption o f local chem otherapy was due to hepatic 
artery throm bosis (7.8 %), local sepsis (2.4 %) and general sepsis (0.6 %). In two 
cases hepatic a rte ry throm bosis was successfully treated by local trombolysis. 
O ther different complications occurred were: gastroduodenal ulcers (6.7 %), pneu
m o th o ra x  (0 .6 % )  a nd  su b c la v ia n  a r te ry  p s e u d o a n e u rysm  (0 .6 % ) . No 
revascularization o f the arte ries em bolized were observed.
Conclusion: In liver tumors, percutaneous intraarterial catheter implantation is a 
good alternative to  surgical placem ent (catheter removable and reimplantable), 
but w ith different type of com plications: catheter d islodgm ent and arterial throm 
bosis can be reduced by surgical catheter tunnellization and long-term  heparin
ization, respectively.
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В-036511:55

Determinants of initial and early failure in superficial femoral artery  
angioplasty
A. Patsalides. M. Pomoni, С. Papadopoulos, A. Tsanis, N. Batakis; Athens/GR  

Purpose: We present our experience regarding the initial and early success and 
durability of superficial femoral artery (SFA) angioplasty.
Materials and method: W e retrospectively reviewed the results of 38 patients 
treated for 45 SFA lesions during the past tw o years. Mean age was 65 years and 
70 % o f the patients were diabetics. Results were analyzed with respect to initial 
and early (< 1 year) angiographic and clin ical success. Indications for angioplasty 
were claudication (29), nonhealing ulcer (10) and rest pain (5). A fter the intial pro
cedure patients were followed with serial co lor Doppler studies and in 11 cases 
with angiography. Mean follow up was 18.5 m onths (13 -  24 months).
Results: Initial failure occurred in one lesion. M inor com plications occurred in 2 
cases and a m ajor complication occurred in one case, w ith no effect on technical 
success. Excluding the initial technical failure, overall patencies at 12 and 18 months 
respectively were 83 % and 77 %  respectively. There 3 early failures which re 
sulted in amputation in 2 cases.
Conclusions: Predictors of clinical failure were:

•  initial: SFA occlusion, duration o f interventional procedure, lesion length and 
eccentricity and

•  early: age, SFA occlusion, degree o f atherosclerosis, post PTA appearance, 
diffuse atherosclerotic cardiovascular disease, diabetes mellitus and tibial run 
off.
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B-0366 10:30

MR hysterosalpingography: An alternative techinque to HSG in the 
assessment of infertility?
A. S ias. V. Alvino, F. Lecca, С. Politi, G. Mallarini; Cagliari/IT  

Introduction: The purpose is to establish whether MR hysterosalpingography has 
a role as alternative technology to  HSG, “gold standard" technique in the visual
ization of fallopian tubes.
Materials and methods: We perform ed MR hysterosalpingography in 40 female 
patients with a diagnosis of infertility. The examination was performed on a 0.5 T 
scanner. We catheterized the uterus with a catheterization kit. A T 1 weighted se
quence was performed in 20 patients, a fter a 20 ml injection o f d iluted param ag
netic contrast. In another 20 patients we perfomed T2 weighted sequence, a fter a 
20 ml saline injection. All patients underwent HSG to confirm  the results of the MR 
hysterosalpingography.
Results: 98 %  of the patients claimed that MR hysterosalpingography was less 
traumatic and painful then HSG.The fallopian tubes were visualized in 80 %  o f the 
patients, in the remaining 20  %  only flu id in the lower abdomen was noted. HSG 
confirmed the results of the MR hysterosalpingography in 90 %  of the patients in 
which the fallopian tubes were visualized.
Conclusion: MR hysterosalpingography provides a reliable tool to visualize the 
fallopian tubes. Its advantages include the lack o f ionizing radiations, the clear 
visualization o f pelvic organs. The examination seem s also better tolerated by 
patients. Its disadvantages include the high cost and also that interventional pro
cedures may not be carried out in the same setting as it happens w ith HSG. The 
possible role o f MR hysterosalpingography is to visualize the patent fallopian tubes 
in most patients: thus these patients may avoid an unnecessary HSG and its in
herent radiation dose.

B-0367 10:35

Magnetic resonance imaging of the uterus with the FLAIR sequence:
Initial experience
A. Maubon1, A.S. Thurm ond5, J.-R  Rouanet de Lavit3; 'L imoges/FR,
2 Portland, OR/US. 3MontpeHier/FR

Purpose: Assessment of (1) feasibility of MRI hysterography (MRH), (2) value of 
the FLAIR sequence after MRH.

Materials and methods: The FLAIR sequence is a  heavily T2 weighted inversion 
recovery sequence, with an inversion tim e of 2000 ms that nulls the signal o f wa
ter. It is mainly used in brain and spine MRI for its high sensitivity. Ten female 
patients (25 -  76 years referred for endom etrial o r sub-endom etria l abnorm ality 
detected at ultrasound underwent (1) pelvic MRI, (2) MRH performed at the m ag
net w ith intra-uterine injection o f 20 cc saline, (3) pelvic MRI w ith the  FLAIR se
quence in the  sagittal and axia l planes after MRH. Endovaginal US, T1w, T2w, 
FLAIR and hysteroFLAIR sequences were compared.
Results: In all cases exam ination was well tolerated. No com plication occurred. 
Images in FLAIR MRH were of d iagnostic value. We describe a 4 layers uterine 
anatomy, instead o f the 3 classically described: (1) low signal uterine cavity (sa
line, with its signal nulled by the FLAIR sequence), (2) high signal endometrium,
(3) low signal junctional zone, (4) intermediate signal myometrium. Conspicuity of 
endom etrial and subendom etrial lesions was enhanced in 10/10 cases. A positive 
diagnosis, confirmed a t pathology was possible in 8/10 cases (m ucous polyp n =  3, 
endometrial hyperplasia n =  2, adenomyosis n =  1, sub mucous myoma n 1 , 
endometrial atrophy n =  1 ).
Conclusion: MRHysterography performed at the magnet is feasible. A  novel zonal 
anatomy o f the uterus is described. Use o f the FLAIR sequence after MRH en
hances conspicuity of endometrial and subendom etrial lesions. Comparisons with 
endosonography are warranted.

B-0368 10:40

Three dimensional dynamic M R-hysterosalpingography (3D d-MR-HSG): A 
prelim inary report
W. W iesner', A. K a im 1. S.G. Rühm2, C. De G eyter1, E. R eese ', G. B ongartz ’ ;
'Baste/CH, ! Essen/DE

Purpose: To evaluate the feasibility o f 3D M R-hysterosalpingography (3D MR- 
HSG) for visualization of the cavum uteri and dem onstration o f b ilateral fallopian 
tube patency as an alternative to  conventional hysterosalpingography.
Material and methods: 5 infertile female patients underwent 3DMR-HSG prior to 
conventional hysterosalpingography. The MR-protocol consisted of an axial T 1 -w 
SE, axial/coronal T2-w FSE and a 3D MRA sequence before, during and after 
injection o f a d iluted gadolinium  solution into the  cavum uteri via a balloon ca th
eter.
Results: Positioning of the catheter was feasible. In one patient the catheter slipped 
out during MRI and in one patient the catheter was placed far in the cavum uteri. In 
three patients catheter position was optimal at the level of the cervical canal. Evalu
ation o f pelvic anatomy, m yometrium and ovaries was possible in all patients us
ing T1 -w SE and T2-W FSE. Three dim ensional visualization of the dilated cavum 
uteri was possible in 4 patients. In these 4 patients 3D MR-HSG also proved bilat
eral fallopian tube patency which was later on confirm ed in each patient by con
ventional hysterosalpingography.
Conclusion: 3D MR-HSG is feasible and further research should be done to show 
if these new technique could evolve to an alternative to conventional hysterosalp
ingography with the advantages of lacking radiation, dim inished contrast toxicity 
and additional visualization of the uterus wall and ovaries.

B-0369 10 45

Can hysterocontrast-sonography (HyCoSy) replace laparoscopy in the 
assessm ent of tubal patency?
F. Hild, V.F. Duda, К. Bock, P. Hadji. K.-D. Schulz; M arburg/DE  

Purpose: Subfertility in women is mostly due to anatom ical-m echanical reasons. 
Tubal patency should be evaluated prior to  reproductive treatment. Up to  now 
laparoscopy with dye represents the gold standard. Can it be replaced by HyCoSy? 
Material and methods: Since 1997 a ltogether 252 fallopian tubes (126 patients) 
were examined w ith HyCoSy using Echovist®. 56 patients had an increased risk 
for tubal pathology (previous pelvic operations, endom etriosis o r pelvic inflam m a
tory diseases). Laparoscopy was mostly perform ed in patients where HyCoSy 
revealed both fallopian tubes to be occluded.
Results: At HyCoSy 108 patients (46 w ith increased risk) were diagnosed to have 
at least one patent tube (187 patent, 29 occluded). In 14 patients laparoscopy was 
perform ed and confirm ed the sonographic results in 13 cases. Both tubes were 
occluded in 18 patients. Among them 10 with increased risk underwent laparoscopy 
and showed equal results in 5 cases. Overall the laparoscopic evaluation showed 
an accuracy of 0.74 per tube.
Conclusion: In our hands HyCoSy showed good correlations to laparoscopic re
sults. HyCoSy should be performed as first diagnostic method. Laparoscopy should 
be done in case of occluded tubes, delayed for 3 month in case o f one patent tube 
and for 12  month in case o f no abnormalities.

A Ш C D E F 177

S
aturday



В-0370 10:55

Fluoroscopic transcervical fallopian tube catheterization and recanaliza
tion as a treatm ent of proximal tubal injection failure
A.A.G. Helmy. M.S. Guirguis, O.H. Omar, M.Y. Sabry; Cairo/EG

Purpose: O ur work aim s to study the efficacy of transcervical fallopian tube 
recanalizaion as alternative m ethod for the relatively morbid and costly traditional 
surgical procedures.
Material and methods: Forty one fallopian tubes were studied in 25 patients, 
having age range between 23 and 41 years with either unilateral o r bilateral proxi
mal tubal obstruction diagnosed by H.S.G. Prelim inary H.S.G. was done for all 
patients. Th is showed 12 patent tubes. Selective osteal salpingography was then 
done for the remaining obstructed tubes using the set manufactured by Laboratoire 
CCD, France. Th is showed an additional 8 patent tubes. Recanalization was per
form ed in the remaining tubes.
Results: Technique succeeded in recanalization of the proximal part (proximal 
3 cm) in 16 tubes of which 14 were patent distally and 2 tubes which showed distal 
occlusion. The procedure failed to recanalize 5 tubes. In follow up pregnancy occured 
in 8 patients, 2 via recanalized tubes, 4  in patients who had obstruction relieved by 
prelim inary H.S.G., and 2 in patients with a  previously patent tube who had suc
cessful recanalization of the second tube. Follow up H.S.G. o f the o ther non preg
nant patients revealed re-occlusion o f 3 tubes in 2  patients.
Conclusion: Because o f the high false positive rate o f proximal tubal obstruction 
it is suggeted that a selective osteal salpingography should be perform ed as a 
next step to initial H.S.G. If obstruction is confirm ed tubal recanalization can be 
attempted. It is a  safe and effective alternative in selected patients com pared with 
the relatively morbid and costly traditional surgical procedures.

B-0371 11:05

Roentgen and MRI pelvim etry comparison
V. Kulakov, S. Kurinov. A. Volobuev, V. Panov. E. Kulabukhova, M. Panova; 
Moscow/RU

Introduction: The aim  of this investigation was to com pare MRI pelvimetry (MRIP) 
data w ith roentgen pelvimetry.
Subjects & methods: All MRI were obtained on 1.0 T MRI system M agnetom 
Harm ony (Siemens, Germ any). T1W  and T2W  FSE and GRE images were ob
tained on 60 wom en (38 -  42 weeks of pregnancy) to define anatom ical sizes of 
m aternal bony pelvis, fetus head, placenta and um bilical cord: in sagittal plane -  
for sagittal diameters of pelvic inlet, w ide part, midpelvis, outlet; in oblique axial 
plane -  for w idest transversal diameters o f inlet, transversal d iam eter of w ide part, 
interspinous and intertuberous diam eters; in different planes -  for fetus MRI in 
three orthogonal planes; in oblique coronal plane -  for placenta examination. In all 
cases the low-dose digital roentgen pelvim etry (LDRP) also was used.
Results: In 45 cases the correlation between MRIP and LDRP data was: for sag
ittal diam eters -  pelvic inlet 0.96, w ide part 0.97, m idpelvis 0.97; for transversal 
diameters -  pelvic inlet 0.90, w ide part 0.89, interspinous 0.84, intertuberous 0.94. 
The difference between MRIP and LDRP data was not more than 8 %. In 4 cases 
(8.88 %) fetus head disorders were found. In 19 (42.22 %) an um bilical cord cir
cum flex was shown. In 12 cases (20 .0% ) it was not possible to make MRI (5 
cases of vena cava inferior compression syndrome, 4 cases of claustrophobia, 3 
cases of lumbar ache).
Conclusions: MRIP had enough accuracy in com pare w ith LDRP but it is more 
safe, sensitive and specific method for pregnant wom en examination.

B-0372 11:10
Com parison of im age quality and m aternal acceptance o f MR pelvim etry  
perform ed in 1.5 T  and open low field systems
S.C.A. M ichel. B. Marincek, A. Rake, L. Götzmann, K. Treiber, В. Seifert,
R. Chaoui, R.A. Kubik-Huch; Zürich/CH

Purpose: MR pelvim etry is the  im aging modality of choice to assess the m aternal 
pelvis. The objective of this study was to com pare image quality, measurements 
and patients acceptance o f MR pelvim etry performed in open low fie ld versus
1.5 T system.
Materials and methods: 22 wom en (9 pregnant; weight 71 ± 14 kg) referred for 
pelvimetry consented to participate. Examinations were performed in supine posi
tion in a 1.5 T system (TR 150, ТЕ 1.9, 2 NEX) and an open 0.5 T GE system  (TR 
150, ТЕ 8.6, 2 NEX, body flex coil); results of m easurem ents were correlated. A 
questionnaire evaluating com fort and acceptance was filled out.
Results: One exam a t the 1.5 T  system  had to be interrupted due to c laustropho
bia; in 2 cases with abdom inal circum ference exceeding 120 cm. interspinal and 
intertuberous diam eters could not be assessed in the open system  because of 
insuffic ient image quality. Pelvic m easurem ents showed good reproducibility, al

though image quality was superior at 1.5 T. Examination time was 7.5 ±  2.2 min 
for the 0.5 T, 2.6 ±  1:5 mín for the 1.5 T  system. Women fe lt more claustrophobic 
(95 % vs. 58 %) in the 1.5 T system, but felt bothered by noise in both systems 
(60 % vs 65 %). Fear of harm ing the  fetus was a problem in 21 %. 61 % preferred 
the open, 9 % the 1.5 T system , 30 % were equivocal.
Conclusion: Most women preferred MR pelvim etry performed in the open m ag
net. A lthough image quality is inferior, pelvimetrie measurements in the open sys
tem  are feasible as long as the abdom inal circumference of the pregnant women 
does not exceed 120  cm.

B-0373 11:20
The effect of m aternal posture on pelvic outlet MR measurements
S.C.A. M ichel. B. Marincek, A. Rake, K. Treiber, В. Seifert, R. Chaoui,
R.A. Kubik-Huch; Zürich/CH

Purpose: Different labor positions e.g. squatting, kneeling are offered for parturi
tion according to the cultural background and recently even as “fashion". Changes 
in the pelvis under these conditions are anatom ically not exactly known. MR pel
vim etry is w idely accepted as the imaging modality of choice to assess the mater
nal bony pelvis in obstetrics. The aim  of our study was to  investigate if m easure
ments of the pelvic outlet are influenced by different positions.
Methods: MR pelvim etry was perform ed in 20 female non-pregnant volunteers 
(27 ±  3 a) in an open 0.5 T  MR system  in supine, hand-to-knee and squatting po
sitions using a T1w FSPGR sequence in the axial and sagittal plane. Obstetric 
con jugate , transverse , ou tle t sag itta l d iam eter, transverse  in te rsp ina l and 
intertuberous diam eters were measured and results of the different positions were 
correlated.
Results: In the hand-to-knee position a significant increase o f the sagittal outlet 
(11.5 ± 1.1 cm) com pared to the supine position (11.2 ± 1.1 cm) was observed 
(p =  0.019). Interspinal diameter was w ider in hand-to-knee position (11.3 ± 0.9 cm, 
p = 0.010) and squatting (11.4 ± 0 .6  cm, p < 0.001 ) compared to supine position 
(10.9 *  0.7 cm). Intertuberous d iam eter was larger in squatting (12.5 ± 0.7 cm, 
p 0.019) and hand-to-knee position (12.3 ± 0 .8  cm, p 0.012) than in supine 
position (12.1 ±  1.0 cm) and significantly increased in squatting vs. hand-to-knee 
position (p =  0.011). Obstetric conjugate and transverse diam eter d id not signifi
cantly change in the 3 different position.
Conclusion: Our results show  that a difference in m aternal posture can result in a 
considerable changes o f pelvic bony distances and thus give a scientific evidence 
that changing position during labor can facilitate delivery.

B-0374 11:30

Im pact of ultrasonography on m anagem ent of early molar pregnancies
J. Pzechowski, R Deb, M.-U. Ahmed; A l A in/AE

Purpose: To evaluate transabdom inal ultrasonography in cases of early molar 
pregnancies w ith correlation to  ß-HCG levels and clinical disorders. Gestational 
trophoblastic d isease is rare in the European population.
Materials and methods: Twelve patients of cosm opolitan orgin with an average 
age o f 32.5 years (range 19 -  44) w ith gestation age o f average 11 weeks (range 
7 -  40) were examined by US using transabdom inal technique with 5 MHz trans
ducer (ATL and Toshiba) during 12 m onths as a part of our large study. The indica
tion for US in the majority cases was vaginal bleeding and pain in 9 patients (75 %). 
ß-HCG levels were determ ined in the day o f US and 1 week later.
Results: In 10 cases (83 % ) US were diagnostic showing distended uterine cavity 
with echogenic tissue containing m ultiple small cystic lesions due to early molar 
pregnancies. No typical text book picture of snow storm appearance was noted. In 
2 cases US diagnosis o f molar pregnancy was not correct. In those patients, re
tained products of conception were revealed (one case had a low and another 
high level of ß-HCG). ß-HCG levels were elevated in 11 cases ranging 54 690 -  
200 000 IU/I (average 127 480 IU/I). All cases were confirmed by surgery and 

histology and in 10 cases com plete m ola were obtained. In th is study we had one 
patient, who died w ith pulm onary embolism on S'" day after evacuation of molar 
pregnancy, which is one of the rare com plications.
Conclusions: US exanination gave an accurate diagnosis in 85 % of cases of 
early m olar pregnancies There was good correlation with high elevated ß HCG 
levels.

B-0375 11:35

Diagnosis o f placenta adherent disorder by m agnetic resonance imaging
C.H. Bruno sr.1, J.M. Palacios Jaraquem ada sr.2; 'Lom as de Zamora/AR,
2Buenos Aires/AR

Purpose: To dem onstrate the utility o f m agnetic resonance im aging (MRI), en
hanced and non-enhanced, in the diagnosis of placenta percreta.
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Materials and methods: W e studied 40 patients w ith multiple cesarean sections 
and ultrasound suspicion of placental adherent disorder. Patients were studied 
between 30 and 34 weeks of gestation. All patients consented to both magnetic 
resonance imaging (MRI) and contrast adm inistration according to FDA recom 
mendations. They underwent an enhanced MRI w ith gadolinium  (0.1 mmol/kp) 
through Resonator 1.5 T, technique Spin echo, breath hold and S tir technique. 
Images were obtained from  the three planes, at 60 and 90 s follow ing contrast 
administration.
R esu lts : The follow ing results were obtained: 18 diagnoses o f placenta percreta, 
3 o f placenta increta, and 13 o f placenta accreta. In 6  patients o f the latter group, 
MRI modified the extension of the adherent disorder d iagnosed by ultrasound. We 
describes the typical images o f placental invasion.
Conclusions: Enhanced MRI and S tir technique has proved to be useful for the 
differential diagnosis of placenta percreta. Its use is recommended for patients at 
high risk for placental adherent disorder, when ultrasound diagnosis is not clear or 
conclusive.

B-0376 11:45

Ultrafast magnetic resonance imaging of the fetus and utero-placental 
unit: 3-dimensional reconstruction and volumetric assessm ent: Feasiblity  
study
R.A. Kubik-Huch. S. W ildermuth, L. Cettuzzi, A. Rake, B. Seifert, R. Chaoui,
B. Marincek; Zürich/CH

Purpose: To validate fetal volumetry based on 3D reconstructions of 2D single
shot fast spin-echo (SSFSE) MR data sets acquired in utero.
Materials and methods: 3D reconstruction was based on data sets of 22 fetuses 
acquired on a 1.5 system using T2w SSFSE imaging. 3D m odels were performed 
using a surface rendering technique running on a high-end Unix workstation. Fe
tuses, amniotic fluid, and placentae were segmented m anually; volum es were 
calculated by Provis ion software. Results were correlated to  sonographic fetal 
biometry (n =  22) and birth weight (n = 6).
Results: MR estimates of fetal volume ranged from  109 to  3723 cm 3, placental 
volume from 58 to  1736 cm 3, and am niotic flu id  volume from  101 to 2881 ml. MRI 
estimates o f fetal weight (232 -  3958 g) correlated closely with sonography ( 166 -  
4634 g) (R2 = 0.97). Six infants were delivered w ithin 1 week o f imaging; actual 
birth weight (3029 ± 592 g) was slightly overestimated by MRI (87 + 112 g, NS) 
and sonography (353 ±  355 g, NS).
Conclusion: 3D reconstruction and volumetry of the fetus and utero-placental 
unit are feasible using ultrafast MRI data sets. MRI estimates correlated closely to 
sonographic fetal b iom etry and birth weight.

В-0377 11:55

MRI exam inations in the diagnosis of pelvic hem atomas in females
V. Kulakov, A. Volobuev. M. Panova, E. Kulabukhova, V. Panov: Moscow/RU

Introduction: Clinically silent haematomas o f the female pelvis (especial in case 
of postpartum  haematomas) are a d iagnostic challenge. Possibilities and lim ita
tions o f MRI in detecting and localizing clin ically non-apparent fem ale pelvic 
haematomas was the main aim  of this investigation.
Subjects & methods: All MRI exam inations were obtained on 1.0 T  MRI system 
Magnetom Harmony (Siemens, G erm any).T1- andT2-weighted FSE sequences, 
ordinary GRE and GRASE sequence images (without contrast enhancement) were 
performed on 12 women (2 after parturition) w ith pelvic pain and/or fullness follow
ing difficult vaginal deliveries. None o f the patients had clinical o r ultrasound evi
dence of haematoma.
Results: Haematomas in the pelvis were identified with GRE and FSE T 1 -weighted, 
GRASE and FSE T2-weighted images. Pelvic haem atom as were found in conti
guity with the vagina, cervix, and bladder, within the broad ligam ent, and in the 
presacrai space. In tw o postpartum  patients, haem atom as were located in the 
perivaginal and pericervical regions. In 6 patients, a perivaginal haem atom a ex
tended into the perivesical space. In 2 cases, perivaginal haematomas extended 
between the double layers o f the broad ligam ents. In a fu rthe r 2 patients, a 
haematoma was identified only within the presacrai space. Based on MRI data, 9 
patients were treated successfully with invasive means and 3 patients were m an
aged successfully with conservative means.
Conclusion: Conclusions. MRI is very sensitive method in detection and localiza
tion o f pelvic hematomas in com parison w ith clinical and/or ultrasound examina
tions. The risk for pelvic haemorrhage (including postpartum  haematomas) fo llow
ing difficult vaginal deliveries is a clear indication for urgent MRI examination.
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B-0378 10:30

Determination of cardiac stroke volum es with retrospectively ECG-gated 
spiral CT: An experim ental validation
M.L. Bahner. J. Albers, J.M. Boese, J. Tremper, C.F. Vahi, G. van Kaick; 
Heidelberg/DE

Purpose: Aim  o f th is study was to evaluate the accuracy o f stroke volum e m ea
surem ent of the heart using retrospectively ECG-gated spiral C T  in an experim en
tal in vivo setting.
Methods and m aterials: Pigs (n =  10, weight 25 -  40 kg) were scanned on a Si
em ens SOMATOM Plus 4 scanner in spiral mode (slice 2 mm, pitch 0.5, rotation 
time 0.75 s, reconstruction increment 0.5 mm). Ventricular pacing with epimyocardial 
leads (90 bpm) was used. Blood flow was measured with a doppler probe placed 
a t the ascending aorta. The self w ritten reconstruction algorithm  for C T  data used 
4 rotations for oversampling. Stroke volum es were determ ined with region grow
ing from  enddiastolic and endsystolic C T  images.
Results: The tem poral resolution achieved was 170 ms. W ith the chosen recon
struction increm ent isotropic volume datasets of the heart were available with 
0.5 mm resolution allow ing short axis reformations. The stroke volum es deter
m ined by CT correlated well with the invasively measured data (r =  0.94). The 
calculated volumes were underjudged by a mean o f 1.75 ml in C T  scanning. 
Conclusion: Determ ination of cardiac stroke volume is possible with ECG-gated 
spiral CT. The measured results correlate well with true values determ ined by 
invasive measurement. The available tem poral resolution is suffic ient to  offer the 
necessary im age quality.

B-0379 10:40

A phantom study to  validate im age acquisition and reconstruction  
param eters in im aging of coronary stents using m ultislice spiral CT 
(M SCT) in vitro
C. Schulte. T. Giesler, U. Baum, E. Wenkel, R. Decker, D. Ropers,
S. Achenbach, S. Ulzheimer, W.A. Bautz; Erlangen/DE

Purpose: It would be highly desirable to  detect in-stent restenosis using multi
s lice spiral C T  (MSCT). However, im aging of stents is difficult due to  metallic a rti
facts and partia l volum e effects. We evaluated the influence o f im age acquisition 
and reconstruction parameters on image quality of MSCT.
Methods: Using a M SCT (Siem ens Somatom Volume Zoom) we examined 3 
stent types (Palm az-Schatz 15 mm, ACS RX M ultilink 15 mm, NIR Primo 16 mm) 
of varying diam eter (3.0 -  4 .0  mm). Stents were placed in a water-filled phantom 
in 3 orientations (parallel to  imaging plane, 45° and 90" angle) and a volume data 
set was acquired (rotation tim e 500 ms, pitch 1.5 m m /360") using slice collim a
tions of 2 X 0.5 mm, 4 x 1.0 mm, and 4 x  2.5 mm and tube currents of 200, 300 
and 400 mAs. Image data sets with effective slice thickness of 0 .65 ,1 .3  and 3.0 mm 
were created using an image reconstruction algorithm  corresponding to  ECG. 
Luminal signal-to-noise ratio and stent d iam eter determ ination were assessed in 
m ultiplanar reconstructions.
Results: We found a significant influence of stent orientation on the precision of 
diam eter determination. The difference between real and measured d iam eter was 
0 .39 ± 0 .1 2  mm in case  o rien ta tion  was para lle l to  the  im ag ing  plane, and 
0.64 ±0 .21  and 0.74 ± 0 .1 5  mm for orientations o f 45° and 90" (p < 0.01). Signal- 
to-noise ratio remained uninfluenced by stent orientation. Slice collimation, tube 
current and reconstructed slice thickness showed no sign ificant effect. 
Conclusion: Image quality of stents in M SCT depends significantly on orientation 
o f the stent relative to the imaging plane.
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В-0380 10:50
Value and limits of CT-angiocardiography in coronary artery imaging: 
Correlation of different non-invasive visualization techniques with 
invasive angiocardiography
C. Herzog. K. Engelmann, T. D iebold. S. Dogan. T.J. Vogl: Frankfurt a. Main/DE  

Objective: To determ ine the benefit o f CT-angiocardiography in coronary artery 
im aging and to  com pare the value o f four different visualization techniques. 
Material and methods: 50 Patients underwent both M ultislice C T  and angiocar
diography. All CT scans were performed at 4 x  1 mm collimation, pitch 1.5 and 
500 ms rotation time. Using retrospective ecg-gating im age reconstruction param
eters were 1.5 mm slice thickness, 0.5 mm increment and kernel B30. Each patient’s 
C T  d a ta se t su bse q u en tly  has been exp lo red  a pp ly ing  a x ia l, m u ltip lanar, 
threedim ensional and virtual endoscopic visualization modes.
Results: The highest sensitivity in the evaluation of stenoses has been achieved 
in axial reconstructions (66.7 %), followed by virtual endoscopy (55.9 %), multiplanar 
reconstructions (46.6 %) and threedim ensional reconstructions (33.3 % ). W ith re
gard to the detection of atheromatous plaques, axial scans (71.2 %), three-dim en
sional reconstructions (70.1 % ) and virtual endoscopy (69.1 %) displayed a com 
parable sensitivity, whereas m ultiplanar reconstructions showed distinct lower re
sults (55.6 %). In com bining the four techniques a sensitivity o f 74.2 %  could be 
reached. The sp ec ifie s  of all four visualization techniques amounted to over 91.9 %. 
Conclusion: In the detection of atherosclerotic plaques CT-angiocardiography does 
not achieve a sensibility com parable to angiocardiography and is restricted upon 
the main branches of the coronary arteries. Best results were observed a t heart 
rates below 60 bpm. O f all four visualisation techniques axial scans showed the 
nearest correspondence in the quantification and qualification o f atherosclerotic 
plaques.

B-0381 11:00
Multislice cardiac C T  as a preoperative planning tool for total endoscopic  
coronary artery bypass
C. Herzog. S. Dogan, T. Diebold, K. Engelmann, G. W immer-Greinecker,
A. Moritz, T.J. Vogl; Frankfurt a. Main/DE

Objective: To evaluate the benefit o f CT-angiocardiography as a preoperative plan
ning tool for tota lly endoscopic coronary artery bypass using com puter enhanced 
robotic telemanipulation.
Methods: 20 patients with single vessel coronary artery disease scheduled for 
ТЕС АВ preoperatively underwent CT-angicardiography. O f each patient 2-and 3- 
dim ensionally reconstructed im ages o f the heart have been obtained. Exam ina
tion criteria were the exact anatomic position relatively to the myocardium, the wall 
quality and the am ount o f atherom atous changes.
Results: In 10 cases an intramyocardial course o f the LAD was diagnosed and 
later confirm ed by surgery thus facilitating the  localization of the target segment. 
In 10 patients the occluded LAD was displayed. CT based measurements revealed 
an individually optim ized position for the TECAP that has intraoperatively been 
confirm ed in all cases. In 3  patients the m iddle segm ent o f the target vessel was 
predicted to  consist of too many soft plaques, consequently m aking an anastom o
sis very difficult. These findings were confirm ed intraoperatively and the TECAP 
procedure was successfully sw itched to a MICAP procedure.
Conclusion: Preoperative CT-angiocardiography showed a high correspondence 
to the surgical findings. It can succesfully be used as an preoperative planning tool 
facilitating the choice of the adequate operative technique. Applied before com 
plex procedures such as tota lly endoscopic coronary artery bypass surgery it ad
ditionally helps to support the surgeons orientation.

B-0382 11:10
Retrograde ECG-gated MS-СТ for preoperative assessm ent o f the aortic  
valve
J.K. W illm ann. J.E. Roos, D. W eishaupt, L. Haegeli, M. Lâchât, B. Marincek,
PR. H ilfiker; Zürich/CH

Purpose: To evaluate retrograde ECG-gated MS-СТ for preoperative assessment 
o f the aortic valve.
Materials and methods: 25 patients with aortic valve disease were prospectively 
evaluated w ith contrast-enhanced MS-СТ (collimation 4 x  1 mm; pitch 1 .3 -1 .8 )  
prior to surgery. The digital ECG signal was sim ultaneously recorded during the 
spira l scan and reconstruction was retrospectively perform ed with 250 ms/image 
tem poral resolution, 1.25 mm slice thickness, and 0.8 mm reconstruction incre
ment. Two radiologists analysed the  data based on axial images and m ultiplanar 
reform ations directly on a workstation. Calcifications, size, and m orphology of the

aortic valve, aortic sinus, coronary ostiae, and subaortic com partm ent were evalu
ated and com pared to the intraoperative findings, preoperative echocardiography 
and angiography.
Results: Retrospective ECG-gated M S-СТ allowed a m otion-free visualization of 
the heart in all 25 patients. Evaluation o f aortic valve m orphology (bi- or tricuspid), 
location/extend of calcifications, and size measurements highly correlated between 
preoperative MS-СТ and intraoperative situs. MS-СТ evaluation of aortic sinus 
and coronary ostiae was confirm ed by echocardiography and cardiac catheteriza
tion studies.
Conclusions: Retrospective ECG-gated MS-СТ is a  useful tool in the preopera
tive evaluation of patients with aortic valve disease, and w idely used for operation 
planning by cardiovascular surgeons in our institution.

В-0383 11:20
Effects of heart rate on image quality of retrospectively ECG-gated 
coronary m ultislice CT angiography
C. Hong1, C.R. Becker1, A.M. Huber’ , U.J. S ch ö p f, В. Ohnesorge2,
R.D. B rüning1, M.F. Reiser1; 1 Munich/DE, 2Forchheim /DE

Purpose: To evaluate retrospectively ECG-gated reconstruction for coronary 
multislice CT angiography to  reduce cardiac motion artifacts and to identify the 
influence o f heart rate on im age quality.
Materials and methods: Seventy-eight patients were studied w ith coronary СТА 
perform ed on a M SCT scanner using sim ultaneous acquisition of four 1 mm colli
mated slices. Helical raw data and digital ECG trace were used to retrospectively 
reconstruct axial images with a temporal resolution of 250 ms per slice. Slices at 
z-positions were reconstructed during end diastole at 30 % -  80 % o f the RR-in- 
terval o r 450 ms -  550 m s prior to  the next R-wave. The heart rate, delay time and 
im age quality were analyzed.
Results: The maximum of im age quality was achieved using a trigger of 50 % for 
RCA and at a trigger o f 60 % for RCx. The m aximum of image quality for LAD was 
found for 50 % and 60 % of the cardiac cycle with equal mean values. A significant 
negative correlation between heart rate and image quality was observed (p = 0.05). 
The image quality decreased w ith an increasing heart rate for the majority of coro
nary arteries. Superior im age quality could be achieved, if a heart rate was less 
than 70 beats/m in (p < 0.01).
Conclusion: Retrospective gating is advantageous for coronary MSCT angiogra
phy. In order to achieve diagnostic im age quality the heart rate o f the patient needs 
to be sufficiently low. Selecting appropriate delay times and controlling heart rate 
will be im portant for reduction of cardiac motion artifacts.

B-0384 11 30

Correlation between coronary calcium  score m easured by electron-beam  
com puted tom ography and results of coronary angioplasty
M.B. Belkind. V.E. Sinitsyn, N.V. Gagarina, Y.G. Matchin, A.A. Lyakishev,
V.G. Naumov; Moscow/RU

Purpose: Percutaneous translum inal coronary angioplasty (PTCA) is w idely used 
in treatm ent for CAD. Main problems associated with clinical use of PTCA are 
com plications and restenosis. The purpose of our study was to  estimate the corre
lation between degree of coronary calcification measured by electron-beam com 
puted tom ography (EBCT) and outcom es of PTCA.
Material and methods: 80 patients with 96 coronary artery stenosis were sub
jected to balloon angioplasty. Before intervention all patients were examined with 
EBCT. The rate of com plications and restenosis were estimated.
Results: The average coronary calcium score in the segments subjected to PTCA 
was 39.8. C om plica tions during PTCA were registered in 24 (25 %) cases. 
Restenosis was detected in 22 (25 %) dilated segments. Among patients with 
restenosis the average calcium  score in coronary segments subjected to PTCA 
was 74.5 com paring to the  score o f 22.9 in patients w ithout restenosis (p < 0.01 ). 
Applying ROC-analysis we determined sensitivity and specificity of EBCT for fore
casting com plications and restenosis. The critical calcium  score in segment of 
PTCA was 27 for restenosis (sensitivity 79 %, specificity 62 %), and 23 for compli
cations (sensitivity 81 %, specificity 70 % ).The patients were divided into two groups 
w ith sign ificant and insignificant segm ents calcium  score. The frequency o f com 
plications caused by PTCA and restenosis were notably higher in the groups with 
significant calcification (p < 0.05).
Conclusion: The high calcium  score in a segm ent of coronary arteries subjected 
to PTCA is associated with increased risk o f com plications and restenosis. These 
observations may be im portant in selecting devices for endovascular therapy.
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B-03851140
A new CT ventriculography technique using 0.5 mm raw slice thickness 
and 0.5 second helical m ultidetector-row CT: Com parison o f non-ECG  
gated and retrospective ECG-gated subsecond helical M DCT scans
S. Hamada’ . S. Yamamoto’ , H. Naito1, H. Nakam ura1, S. Azemoto2,
T. Kanagawa3; 'Suita/JP, 2Tokyo/JP, 3Kobe/JP

Purpose: The disadvantages of ECG-gated method are high radiation dose due 
to overlap scanning, and the need o f ECG-gating apparatus. We propose a new 
method of cardiac helical m ultidetector-row CT (MDCT) w ithout ECG-gating. 
Methods and materials: W ith a single breath-hold, the patient's entire heart was 
scanned w ithout ECG-gating (0.5 mm thick detector-row, pitch 5.5, and 0.5 s per 
rotation) by MDCT (Toshiba Aquilion). Reconstructed isotropic slices covered all 
cardiac phases periodically. Our new m ethod is com posed o f the follow ing four 
steps: (1) Coronal MPR image was created from  all of these slices. (2) From MPR 
image, slices o f convex (top) level as end-diastole and of concave (bottom) level 
as end-systole were re-extracted, respectively. (3) 3D-reconstruction of end-d ias
tole slices and end-systole slices were perform ed, using interpolation. (4) Volume 
calculation. A fter moving phantom experinment, we applied this new m ethod to 
the evaluation o f cardiac function o f the 20 patients. W e also applied retrospective 
ECG-gated M DCT method to o ther 20 patients, and com pared each m ethod with 
conventional ventriculographic method.
R esu lts: C lose  c o rre la tio n  be tw e e n  o u r m e thod  a nd  co n v e n tio n a l le ft 
Ventriculographic m ethod was obtained (r =  0 .99 ,0 .98, and 0.91, for end-diastolic 
volume, end-systolic volume, and left ventricular e jection fraction, respectively; 
p  < 0.05 for all values). There was no significant difference between our method 
and retrospective ECG-gated method.
Conclusions: Our cardiac application of helical M DCT without ECG-gating pro
vides a useful assessment o f cardiac volumetry and function, and prom ises radia
tion dose reduction.
The presentation was supported in p a rt by Voxar, England.

B-0386 11:50

Electron-beam CT in the pre-operative assessm ent of constrictive  
pericarditis
J.V. Sheikh1. R. Groell2, R. R ienm üller’; 'Moscow/RU, 2Graz/AT

Purpose: The clinical symptoms o f constrictive pericarditis are often non-specific
and may mimic those of restrictive cardiomyopathy. That is why the diagnosis of
constrictive pericarditis has to  rely on im aging studies. The purpose of th is study
was to determ ine the usefulness o f electron-beam computed tomography (CT) for
the diagnosis o f constrictive pericarditis and to evaluate its implications for cardiac
surgery.
Materials and methods: Electron-beam CT of the heart was perform ed in 27 
patients w ith constrictive pericarditis in one o f tw o different radiological centers. 
The appearance of the pericardium was evaluated and signs of cardiac conges
tion were documented.
Results: Pericardial calcifications which occurred in 23/27 patients (85 %) were 
precisely detected with electron-beam CT. Pericardial constriction was global in 
15 (56 %), left-sided in 1 (4 %), right-sided in 4 (15 % ), and annular in 6 (22 %) 
patients. Calcific invasion of the right o r left ventricular m yocardium was clearly 
visualized in 2  (7 % ) or 3 ( 11 %) patients, respectively. M yocardial fib rosis o r a tro
phy was present in 3 patients (11 %).
Conclusion: Due to the presence of ca lcifications in the majority of patients with 
constrictive pericarditis, C T  still plays a dom inant role in the diagnostic work-up of 
patients w ith suspected pericardial constriction. Detailed m orphological inform a
tion is essential for the surgeon to determ ine the optimal approach for pericardiec- 
tomy.
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В-0387 14:00

MRI vs. arthroscopy in the evaluation of osteochondral pathology o f the  
tib io-talar jo int of the ankle
A.V. G iordano. F. lannessi, M. Caulo. G. Cerone, A. Barile, С. Masciocchi; 
UAquila/IT

Purpose: This work aim s to dem onstrate the diagnostic accuracy of MRI in the 
evaluation of the osteochondral d isease of the tib io-ta lar joint (TTJ) in comparison 
to arthroscopy.
Materials and m ethod: Thirty patients affected by tib io-ta lar pain and swelling 
entered this study. In e ighteen of them history of a previous inversion ankle sprain 
was present. All the patients were subm itted to  plain film s and to MRI using ded i
cated and whole body MRI units; in three cases intra-articular injection of para
m agnetic contrast media (5 -  10 ml o f contrast medium obtained from  the dilution 
o f 0.6 ml o f Gd-DTPA in 250 ml of saline) was performed. CT scan was performed 
in seven cases. All the patients underwent surgery.
Results: In 28 upon 30 cases arthroscopy confirm ed the MR findings. 21 chondral 
d isease were discovered by MR showing different degree of severity (5 low, 9 
mild, 7 severe grade). In 2 o f the 5 low grade conditions arthroscopy could not 
reveal the damage of the deepest aspect of the cartilage and subchondral drilling 
was perform ed on the base o f MRI findings. In seven out of 28 cases athroscopy 
confirm ed the MR and CT scan findings of dissecting osteochondritis. In the other 
two patients both im aging and arthroscopy could not reveal any pathological con
dition.
Conclusions: In our experience MR has to  be considered the gold standard in the 
study o f TTJ cartilage allowing evaulation of the full thickness and subchondral 
bone.

B-0388 14:10

Tibio-talar jo int synovial im pingem ent of the ankle: Contrast enhanced 
MRI vs. surgery
A. Barile. G. Cerone, M. Caulo, F. lannessi, V. Calvisi, C. Masciocchi; LA quila /IT  

Purpose: To establish the diagnostic accuracy o f enhanced MRI in the evaluation 
o f the  tib io-ta lar jo in t (TTJ) synovial impingement com pared to surgical findings. 
Materials and method: Fifteen patients clin ically suspected for tib io-ta lar joint 
im pingem ent were subm itted to infused MR exam ination using dedicated 0.2 T 
and whole body 1.5 T MR units. The sequences employed w ith the two different 
instrumentation were respectively: SE T1W, SE T2W, STIR on pre-contrastographic 
evaluation and TSE T2W, SE T1W  and SE T1W  w ith fat-saturation only a fter con
trast media administration. The used scan planes were the axial, sagittal and coro
nal. All patients underwent arthroscopy after MRI evaluation.
Results: In seven cases MRI revealed the presence o f anterior TTJ synovial im
pingem ent confirm ed by arthroscopy; in three of these cases it was possible to 
appreciate contrast enhancem ent in the region of the synovial thickening. In four 
cases w ith h istory o f remote sprain injury o f the ankle arthroscopy confirm ed the 
MRI finding of inferior tibio-peroneal ligam ent tear and the presence of concom i
tant synovial hypertrophy ("m eniscoid syndrome"); contrast enhancem ent was 
present in two case. In four cases MRI was normal: arthroscopy in two cases 
confirm ed the diagnosis while revealed the presence of anterior TTJ impingement 
in one case and “m eniscoid syndrome" in the other case.
Conclusion: Infused MRI has high diagnostic accuracy in the diagnosis of TTJ 
im pingem ent syndrome.

B-0389 14:20

Differential diagnosis o f sportsm an’s ta lar pain: Role of m agnetic  
resonance imaging
T.V. Barto lo tta1. A. lovane1, M. Midiri2, A. C arcione1, D. M acaiuso’ , R. Lagalla ’ ; 
'Palermo/IT, ■‘Bari/IT

Purpose: To assess the outcome o f MRI in the differential diagnosis of sportsman 
hindfoot pain.
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Materials and methods: Fourtythree professional a th letes affected by hindfoot 
pain underwent MRI. S ET 1W, G E T 2 ', and fa t suppression (STIR) im ages were 
acquired with a 0 .5  T superconductive unit (Vectra, GE Medical System) and a 
dedicated extrem ities transm itter/receiver coil. The lesion seat, the presence of 
anatomic variants (os trigonum, Haglund’s deformity), and signal intensity changes 
were evaluated.
Results: Tendinous abnorm alities and inflam m atory bursal involvement were fre
quently found (77 % o f cases). Bone d iseases (22 % o f posterior talalgia alone) 
most o f all involved heel (60 %). C artilagineous d iseases were present in 9 %  of 
cases. In 60 %  of cases an intra-articu lar osseous or cartilagineous displaced 
fragm ent coexisted, determ inating jo in t locking. In 38 % o f cases contem porary 
involvement of different articular structures was observed. Sagittal and axial planes 
were particu larly well suited for the diagnosis and the assessem ent o f disease 
extension. Furtherm ore GET2* and fat suppression images allow early disease 
detection, whereas hyperem ia or fluid collection occur.
Conclusions: MRI is the m ost reliable technique in the identification o f talalgia's 
causes -  in relation to soft tissues (bursae, synovial o r nervous structures), bone 
and articu la r d iseases -  providing a correct and effective pre-therapeutic plan
ning.

B-0390 14:30

Painful syndrom es of the forefoot: Evaluation with MRI
E. Bassetti. M. Mastantuono, M. Kvasnova, M. Francone, R. Passariello;
Rom e/IT

Purpose: Evaluate MRI usefulness in the study of pathological findings o f forefoot 
in a lgic metatarsal syndromes.
Materials and methods: W e used a perm anent low field (0.2 T) MR equipment 
dedicated to the study o f limbs. We studied 85 patients w ith clinical sym ptom s at 
the forefoot. All patients were studied using SE T1 and T2, G.E and STIR se
quences. In 43 patients we administered intravenous contrast m edium (Gd-DPTA) 
at 2 mmol/kg.
Results: Nodules at digit neurovascular complex were found in 27 patients (Civinini- 
M orton ’s neuroma). No other a lterations of soft tissues were present in 14 pa
tients. In 13 patients o ther sites in the space between the m etatarsal heads were 
interested by the pathology, even though these were non specific.
In 17 patients there was a w ide sclerosis of perineural connective tissue w ithout 
evidence o f prim itive nervous involvement. Moreover, we docum ented different 
pathologies such as bursities, synovial cyst, inflammatory involvment of flexor ten
dons, osteochondral lesions and tendon degeneration.
Discussion/conclusions: The great num ber of anatom ical details and the wide 
range of study make MR im ages highly useful both in the surgical and medical 
planning of m etatarsal pathologies. In the evaluation o f the m etatarsal pathologies 
an im portant role may be played by dedicated magnets.

B-0391 14:40

Painful syndrom es of the hindfoot: Evaluation with MRI
M. M astantuono. E. Bassetti, L. Di Giorgio, R. Passariello; Rom e/IT  

Purpose: The painful syndrom es in the hindfoot are always responsible of an high 
grade o f disability for the  affected patient. In our study we wanted to verify the 
possibility offered by MRI in the evaluation of the  calcaneal region o f the foot. 
Materials and methods: W e studied 55 patients (39 males and 16 females), sport 
trainees with pain localized at the level o f the hindfoot. In 12 patients the pain was 
related with a trauma. MRI exam inations were perfomed w ith a  low fie ld (0.2 T) 
dedicated equipm ent to the study o f lim bs (ARTOSCAN Esaote Biom edica) using 
S.E. T1 and Turbo-T2, G.E. and STIR sequences.
Results: 17 patients had a flu id collection at the  level of the synovial bursae; 21 
patients had a chronic o r acute alteration at the level o f the tendons, 8 patients 
presented an alteration localized at the level of the  m uskulo-aponeurotic struc
tures with the ir insertion localized in front of the posterior process of the calca
neus. 4 patients presented bone or a rticular alterations, 5 patients had a focal 
inflammation that was responsible for disability.
Discussion and conclusions: In our experience MRI, due to its high spatial and 
contrast resolution gave an im portant contribution for a correct assessm ent of the 
alterations o f the  Achilles-calcaneo-plantar system o f the foot.

B-0392 14:50

Diagnostic evaluation of соха-pedis syndrome using MRI
F. lannessi. A.V. Giordano, G. Cerone, A. Barile, С. Masciocchi; L’Aqu ila /IT  

Purpose: The aim o f th is w ork was to evaluate the MR capabilities in the diagno
sis o f pathological conditions causing соха-pedis syndrome.

M aterials and methods: Thirty patients affected by соха-pedis syndrome en
tered th is study. MR exam inations were carried on using dedicated and whole 
body MR units. A ll patients were previously submitted to plain film , in e ight cases 
CT scan exam ination was also performed. MR examinations were carried on us
ing 1.5 T whole body and 0.2 T dedicated MR units. The sequences employed 
were SE-T1W, GE-T2W  and SE T2W  with fat-saturation on sagittal and oblique- 
axial scan planes; the slice thickness was 3 - 4  mm. Five safe volunteers were 
previously subm itted to MR exam ination to optim ize MR sequences and scan 
planes.
Results: In one case MR showed com plete spring ligament tear confirm ed by 
surgery; in one case we observed a spring ligam ent tear w ith partial m orphologi
cal recovery in a four m onths later MR examination. Posterior tibial tendon (PTT) 
disease was detected in twenty cases and associated condition of os tibiale was 
discovered in six cases. In the remaining e ight cases talo-navicular chondropathy 
w as detected by MR study.
Conclusion: In our experience tendonitis is the m ost common pathological condi
tion affecting the coxa pedis. Talo-navicular chondropathy and spring ligament le
sions are also involved in the fie ld o f the coxa pedis diseases. In all the cases MR 
has to be considered the method o f choice in the evaluation of pathological condi
tions involving this complex anatom ical structure.

B-0393 15:00

MR im aging of the foot and ankle: Prevalence and distribution of occult 
and palpable ganglia
D. W eishaup t'. M.E. Schweitzer2, W.B. M orrison2, B. M arincek', K. Wapner2; 
'Zü rich /C H ,2Philadelphia, PA/US

Purpose: To evaluate prevalence and anatom ic distribution of both occult and 
palpable ganglia o f the foot and ankle.
M aterials and methods: W ithin a 7-year period MR im aging of the ankle was 
perform ed on 2813 patients and MR im aging of the foot on 2277 patients using a
1.5 T magnet. 167 ganglia in 155 patients were detected. MR images of these 
patients were retrospectively reviewed by two observers with regard to prevalence 
and exact anatom ic location and size of ganglia. C linical findings and when avail
able surgical reports were also reviewed.
Results: 157 ganglia in 145 patients were present on MR images of the ankle and 
10 ganglia in 10 patients on MR images o f the foot, resulting in a prevalence of
5.6 % in the ankle, and a prevalence of 0.4 %  in the foot. The most common loca
tion was the sinus tarsi (34.1 % ). However, only 4 o f these (7 %) were palpable. 
The second most common location was around the Lisf rane joint ( 13.8 %) of which 
11/23 [47.8 % ] were clinically palpable. Palpable ganglia were statistically larger in 
size than occult ganglia measured in any o f three diameters (p =  0.01 -0 .0 0 2 ). 
Ganglia of the foot and ankle represented 42 % of all clinically suspected soft- 
tissue masses.
Conclusion: Ganglia in the foot and ankle are an infrequent finding on routine MR 
im aging of the foot and ankle. Ganglia are m ost frequently located in the sinus 
tarsi where they are occult to clinical palpation.

B-0394 15:10

Osteosynthesis of talus fractures: Are metallic artifacts a drawback for 
MRI in the follow-up?
F. Lom oschitz. G.S. Pajenda, M.J. Breitenseher, U. Hoffmann, S. Grampp,
S. Trattnig; Vienna/AT

Purpose: To evaluate the accuracy of MRI in the detection o f longterm com plica
tions after osteosynthetic treatm ent of talus fractures.
Materials and methods: The study was based on 12 consecutive patients (m =  11/ 
f = 1, 20 -  65 a) with d isplaced talus fractures treated with osteosynthetic reduc
tion and internal fixation, respectively. MR exam inations were performed 7 to 49 
m onths after surgical treatment. Indications for MRI were decrease in function and 
consistent pain. MR studies were evaluated by two readers in consensus, who 
were unaware of the clinical extent of the condition. Metal induced artifacts were 
scored on a four-point scale (none/mild/moderate/severe). Findings assessed were 
necrosis in the central and subchondral portions o f the talus, changes in the sinus 
tarsi, the talocrural and subtalar joints and the adjacent bones.
R esu lts : In 7 (59 %) patients no metal induced artifacts were depicted. Mild arti
facts due to metal implants were present in 3 (25 %), moderate in 1 (8 %) and 
severe in 1 (8  % ) patient. Osteonecrosis was found in 8 (67 %), collapse of the 
ta lar dome in 6 (50 % ) and non-union of the ta lar neck in 2 (17 %) patients. We 
found synovial enhancem ent in 6 (50 % ) and alterations of the sinus tarsi in 5 
(42 %) patients. Osteoarthritis was present in the talocrural joint in 5 (42 % ), in the 
subtalar joint in 6 (50 % ). 6 (50 %) patients showed posttraumatic changes in ad
jacent bones.
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Conclusion: MRI is an accurate tool for diagnosis of posttraum atic com plications 
in patients with osteosynthetic treatm ent o f talus fractures. Metallic artifacts did 
not significantly influence the diagnostic yield.

B-0395 15:20

Chronic synovites of joints: The role of MRI for a correct differential 
diagnosis
E. Bassetti. M. Mastantuono, L. Lobina, F. Trenta, R. Passariello; Rom e/IT

Purpose: The objective of our study is to assess the role of MRI to make a correct 
differential diagnosis in patients with chronic synovitis.
Materials and methods: We studied 31 patient w ith a non specific chronic syno
vitis of the knee or ankle. W e used for the study a 0.2 T dedicated equipm ent and 
an high field MRI unit (1.5 T  S iemens Vision Plus). In most patients we adm inis
tered intravenous contrast media (Gd-DTPA).
Results: In 8 patients MRI confirm ed the presence of chronic synovitis that was 
responsible o f pain or of impingement. In 14 patients a villonodular synovitis was 
suspected and confirmed by histologic examination. In 7 patients the synovitis 
presented a hyperplastic appearance and was secondary to a rheumatic pathol
ogy. 2 patients had a synovial sarcoma.
Discussion and conclusions: The MRI examination perm itted a correct assess
ment of chronic synovitis of the knee and ankle. In the patients with pigmented 
villonodular synovitis MRI showed the villous and the nodular form ation in the 
joint. In patients with rheumatic d isease MRI, expecially after the adm inistration of 
intravenous contrast media, perm itted evaluation o f the hyperplastic pannus from 
the fluid. MRI for its high spatial and contrast resolution enabled the correct d iag
nosis to be made in patients with chronic synovitis.

14:00-15:30________________  Room С

Abdominal and Gastrointestinal

SS 701
Pancreas
Chairpersons:
Y. Itai (Ibaraki/JP)
P. Reim er (Karlsruhe/DE)

B-0396 14:00

Bowel wall lesions following acute pancreatitis: C T  findings and im pact on 
clinical follow up
W. Wiesner, U. Studier. T. Kocher, L. Degen, C.H. Buitrago-Tellez, W. Steinbrich; 
Basle/CH

Purpose: To determine the diagnostic value of spiral-CT for the detection of co
lonic wall thickening following acute pancreatitis and to evaluate the clinical impact 
of such CT-findings.
Material and methods: CT-examinations of 19 patients with acute pancreatitis 
were analyzed and divided into 3 groups: I (Balthazar C), II (Balthazar D), III 
(Balthazar E). Bowel wall thickening if present was assessed and clinical and labo
ratory findings, duration of hospital stay, the need for subsequent CT exam ina
tions, ponctions or antibiotic therapy were documented and com pared between 
and within each group.
Results: Patients with colonic wall thickening showed h igher infectious param
eters and a longer hospital stay than patients w ithout bowel wall lesions. All pa
tients with colonic wall thickening needed antib iotic therapy com pared to only 1 of 
4 patients from the same group w ithout colonic wall thickening. In all patients with 
colonic wall thickening a second CT examination and in 4 of them  even a CT 
guided punction was performed whereas no patient with a normal bowel wall needed 
a C T  guided punction.
Discussion: Acute pancreatitis may be followed by ischem ic bowel wall changes 
and patients who show  a co lon ic wall thickening seem to be a t risk for a com pli
cated clinical course. Further prospective studies should address the issue whether 
patients w ith acute pancreatitis who show  a colonic wall thickening a t the initial CT 
should be regarded as a high risk group and if the presence o f large bowel wall 
thickening should be included into the used CT grading scores for acute pancreati
tis.

B-0397 14:10

Secretin stim ulated C T  in pancreatic disease
W.R. Lees, A.R. G illam s, A. Sadhev; London/GB

Purpose: Secretin has been used to  stim ulate pancreatic ju ice production for 
m easurem ent o f duct size for almost 20 years. It is currently w ide ly used in MRCP 
but has not been used to  improve CT pancreatic imaging to any significant extent. 
M ateria ls  and m ethods: 27 patients suspected o f duodenal, am pu lla ry  o r 
periam pullary tumours underwent secretin stim ulated spiral C T  and were com 
pared w ith 15 cases using an identical protocol w ithout secretin. A fter a large oral 
water load, arteria l and porta l phase scans were initiated 3 m in after infusion of 
1 U Secretin/kg bodyweight and duodenal paralysis.Thin section, high resolution 
scans were conventionally obtained.
Results: Secretin improved duodenal distension, ductal anatomy, lesion conspicuity 
and mucosal detail. Duodenal d istension was rated excellent in 24/27 cases with 
secretin compared to  7/15 controls. There was good differentiation of m ucosa and 
m uscularis propria in 22/27. Lesion conspicu ity was better in the secretin group. 
The anatom ic resoution o f the pancreatic duct system  was improved. The acces
sory papilla was routinely v isualised.There was only 1 complication, 1 patient with 
papillary stenosis fo llow ing photodynamic therapy to an am pullary tum our devel
oped acute abdominal pain which resolved after 2 hours.
Conclusion: Secretin dum ps flu id into the duodenum  exactly where and when it 
is needed for best contrast. Pancreatic blood flow  is also stim ulated improving 
lesion conspicuity. Conventional oral loads with paralysis frequently fail to provide 
adequate duodenal d istension. Secretin should routinely be used in C T  scanning 
o f duodenal, am pullary o r periam pullary tumours.

B-0398 14:20

Collateral vessels secondary to pancreatogenic occlusion o f splenic vein 
and superior mesenteric vein: Spiral CT features
X.P. Zhou. Z.H. Yan, В. Song, R. Liu, P.Q. Min, X. Chen; Chengdu/CN  

Purpose: To investigate the spiral CT features of collateral vessels secondary to 
isolated splenic vein occlusion (ISVO) and isolated superior mesenteric vein oc
clusion (ISMVO) caused by pancreatic diseases.
M aterials and methods: 19 cases with ISVO and 6 cases with ISMVO, in whom  
21 cases were caused by pancreatic carcinom a and 4 chronic pancreatitis, under
w ent spiral CT scanning in porta l venous phase with collim ation of 8 mm, recon
struction interval o f 6  mm and 100 ml contrast media injected a t the rate of 2.5 ml/s. 
The spiral CT features were evaluated by two radiologists, with em phasis on the 
spiral CT visualization rates of perigastric collateral vessels.
Results: In the  cases w ith ISVO, the CT visualization rates of the collateral ves
sels were as follows: gastric short vein (GSV) in 17 cases (17/19, 90 %), gastro
epiploic vein (GEV) in 17 cases (17 /19 ,90 %), gastrocolic trunk (GCT) in 13 cases 
(13/19, 68 % ), left gastric vein in 12 cases (12/19, 63 %), right superior colic vein 
(RSCV) in 12 cases (12/19 ,6 3  %) and esophageal vein in 2 cases (2/19 ,1 0  %). In 
the cases with ISMVO, the  CT visualization rates o f the collateral vessels were as 
follows: GCT and RSCV in 4 cases (4 /6 ,67 % ) respectively, GEV and m iddle colic 
vein in 2 cases (2/6, 33 %) respectively.
Conclusion: In ISVO, the collateral vessels w ith the  highest spiral CT visualiza
tion rates were GSV and GEV, while in ISMVO they were G C T and RSCV.

B-0399 14:30

Ability o f MR in correctly classifying IPMT o f the pancreas
G.M. C arbogn in . A. Guarise, I. P iscioli, M. Ferrari, C. Procacci; Verona/IT 

Purpose: To assess the ability o f MR examination in adequately characterizing 
intraductal papillary mucinous tum or (IPMT) o f the pancreas.
M ethods and materials: 29 patients with suspected IPMT underwent MR exam i
nation. In 22/29 patients, the imaging protocol, besides the conventional sequences 
associated with the adm inistration o f gadolinium, com prehended an MRCP ex
am ination. A superparam agnetic contrast agent was orally given to all patients. 
The im ages were read by a radiologist, blinded about the pathological diagnosis. 
Type of the lesion, its site and the relationships w ith the main pancreatic duct were 
evaluated.
Results: Am ong the cases with com plete MR exam ination (conventional, gado
linium-enhanced MR and MRCP), a correct diagnosis was achieved in 17/22 (77 %). 
The conventional MR examination, associated w ith gadolinium  administration, led 
to the correct diagnosis in 5/7 (71 %) cases.
Conclusion: The com plete MR exam ination represents the  best single imaging 
modality in evaluating IPMT of the pancreas. Moreover, it suits perfectly in follow- 
ing-up the patients affected with th is disease.
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В-0400 14:40

Standardisation of imaging in neuroendocrine tumours: Results of a 
European consensus procedure
J. Ricke1. K. Klose2, M. M ignon3, K. O berg4, В. W iedenm ann1; 'Berlin/DE, 
-Marburg/DE, 3Paris/FR, ■'Uppsala/SE

Purpose: To define workflow  recom m endations for diagnosis and monitoring of 
neurondocrine tumours.
Materials and methods: A delphi consensus procedure was perform ed over a 
period of 2  years. The procedure included four consecutive workshops of a Euro
pean group o f experts in neuroendocrine tum ours as well as feedback given by 
specialists from  the departm ents o f radiology, nuclear medicine, surgery and in
ternal m edicine o f the according hom e institutions.
Results: W orkflow charts were developed covering 1. Non-functional and func
tional neuroendocrine tum ours o f the pancreas (except for insulinoma): assess
m ent o f unknown prim ary; 2. Assessm ent of unknown prim ary in suspected 
insulinoma; 3. Assessm ent of prim ary in ECL-Cell tum our; 4. Assessm ent of un
known prim ary in neuroendocrine tum our of the gut; 5. Assessm ent o f metastases 
of neuroendocrine tumours.
Conclusions: Diverging approaches am ong the centres which became apparent 
during the discussion reflect a lack of contro lled studies specifically fo r rare sub
groups of neuroendocrine tumours. The results facilitate the handling of patients 
with neuroendocrine tumours as well as the design of controlled studies.

B-0401 14:50

MR, hydro-helical-CT, and endosonography in the diagnosis o f pancreatic  
cancer: Verified by results of surgery or tum or free follow-up > 6 months
R Gocke. S.G. Rühm, S. Bosk. M. Rünzi, J.F. Debatin; Essen/DE

Purpose: To optim ize the diagnostic strategy for assessing patients with suspected
pancreatic cancer. Breathheld, fast MR was com pared to Hydro-Helical-CT and
endo-sonography
M ethods and m aterials: MRI was perform ed on a 1.5 T  scanner (Sonata), 
equipped w ith high performance gradients. The protocol consisted of axial 2D T1- 
FLASH im ages collected prior/after iv injection of contrast; axial fa tsatT2 HASTE, 
cor MRCP HASTE, and FLASH 3D Angio sequences. MRA data sets were co l
lected fo llow ing iv  adm inistration of Gd-BOPTA. The C T  protocol included oral 
application o f 1 I H20 , a Buscopan®-induced hypotonia, a native spiral scan of the 
upper abdomen, and a double spiral scan (3/4.5/2 mm) o f the pancreatic region 
after injection o f 150 ml of contrast w ith a delay determ ined by bolus tracking and 
70 s. EUS was done with a full c ircle radial scanner a t 7.5 MHz.
Each exam was assessed by separate radiologists, blinded to the  results o f o ther 
exams and clin ical data. The fo llow ing criteria  were assessed on a 5-point confi
dence scale: pancreatic lesion, vessel involvement, ductal dilatation, lymph nodes 
and extrapancreatic spread. Gold standard was surgery, o r tum or free follow-up 
> 6 months.
Results: Regarding lesion detection EUS outperform ed MR and CT. CT proved 
superior to MRI regarding lymph node status and extrapancreatic spread of tumor. 
MR was found superior to  C T  and US regarding vessel infiltration and superior to 
CT regarding ductal dilatation.
Conclusion: Our data suggests that a com bination o f MRI and EUS is the accu
rate strategy for assessing patients with suspected pancreatic cancer.

B-0402 15:00

Non-invasive detection of endothelial dysfunction by color Doppler 
ultrasound in islet-cells, kidney-pancreas, and kidney-alone diabetic  
transplanted patients
M. Venturini. P. Fiorina, E. Angeli, F. De Cobelli, A. Secchi. A. Del Maschio; 
M ilan/IT

Purpose: To com pare by CDU endothelia l function in IC with KP and KA trans
planted patients. Intraportal percutaneous transplantation of islets of Langherans 
is an alternative to  pancreas transplantation. D iabetic urem ic patients after KP 
transplantation, but not a fter KA, reach an insulin independence, and this seems 
to preserve them by cardiovascular d iseases, determ ining a reversal of endothe
lial dysfunction.
Materials and methods: We examined with CDU (ATL HDI 5000/5 -  10 MHz. 
linear probe) the  right brachial arteries of 20 IC (subm itted also to kidney trans
p lan ta tion), 20 KP and 20 KA u rem ic patien ts, com parab le  fo r m ean age, 
im m unosoppressive treatm ent and tim e from  onset of diabetes. D iam eter and re
sistive index changes after ischemia (brachial compression) and after nitrates (sub
lingual adm inistration) were evaluated to  assess endothelial dependent and inde
pendent vasodilation and com pared with a Control group (C) of 20 norm al sub
jects.

Results: IC and KP showed an higher dependent vasodilation versus KA group. 
Specifically, increased d iam eter after ischem ia was sim ilar in IC and KP groups, 
com parable with С group and significantly lower in KA (IC = 2.28 ±  1.08 mm; 
KP = 2.55 ±1 .1 0  mm; KA = 0.14 ±  1.33 mm; С = 4.01 ±  1.20 mm). Furthermore the 
reduction of resistive index after ischemia was higher in IC and KP groups rather 
than in KA one, and was sim ila r to control group. Vasodilation after nitrates was 
less evident.
Conclusion: CDU is a simple and non invasive m ethod which allows to study 
endothelial function. Pancreas and islet-cells transplantation seem to determine a 
reversal of endothelial dysfunction and exert a protective role on cardiovascular 
diseases.

B-0403 15:10

Possibilities o f power Doppler sonography in the follow-up study of acute 
pancreatitis
I. Kalenova. A.V. Zoubarev, V. Bashilov, N. Agafonov; Moscow/RU

Purpose: To determ ine the  role of conventional grey-scale and Power Doppler 
Sonography (PDS) in monitoring parenchymal and vascular changes in acute 
pancreatitis.
Methods and m aterials: 31 patients w ith acute pancreatitis underwent US ex
am ination before, during  and a fte r treatm ent. Pancreatic size, echogenicity, 
echotexture and flu id collections were evaluated. The degree o f intrapancreatic 
vascularity and detection o f m ajor splanchnic vessels were evaluated by PDS. US 
findings were confirm ed by laboratory results, C T  and at surgery.
Results: In 13 patients with severe necrotizing pancreatitis grey-scale US and 
PDS did not provide accurate information in the acute stage of the disease. How
ever, acute flu id collections and pseudocysts were well detected. Changes in 
echogenicity, pancreatic enlargement and peripancreatic edem a were observed 
in 18 patients with mild pancreatitis in the acute stage of the disease on grey-scale 
US. Reduction of the parenchymal vascularity was detected by PDS in the acute 
stage. During follow-up intraparenchymal vascularity was increased (from 2"° week 
up to 9 m onths after the 1s' US examination). Changes in vascularity were better 
then grey-scale US in predicting patient outcome. US findings correlated with clini
cal, laboratory and C T  data in all cases.
Conclusion: US is a  useful method for monitoring the course o f acute pancreati
tis. Follow-up PDS provides additional information about intrapancreatic paren
chymal vascularity which helps assess management. We believe, that PDS m oni
toring w ill exclude septic com plications in patients w ith necrotizing pancreatitis.

B-0404 15:15

"C -harm ine as a potential PET tracer for ductal pancreas cancer: In vivo 
and in vitro studies
G. Herlin1. В. Persson1, M. Bergström2, В. Långström 2, Р. Aspelin1, J. Karlsson2; 
’Stockholm/SE, 2 Uppsa la/S  E

Purpose: To find a tracer using PET which potentia lly could be o f value in diag
nosing pancreas cancer.
Materials and methods: Nine autoradiographies were performed with 11C-harmine 
(a MAO-A-inhibitor) and unlabelled harmine for competitive inhibition.Tissue prepa
rations used were from  normal human pancreas and human pancreas cancer. For 
reference tissue preparations from  ratbrain were used. The uptake of rat brain 
which has the highest uptake were set to 100 %. PET examinations with 11C-harmine 
w e re  a lso  p e rfo rm e d  on tw o  p a tie n ts  w ith  h is to p a th o lo g ic a lly  ve rif ie d  
pancreascancer, o f whom  one also had liver metastases.
Results: In 16 samples from  5 different human pancreascancers 13 gave a sig
nificant difference (p < 0.01) between total binding of harm ine and after competi
tive inhibition with unlabelled harm ine. 4 human pancreascancers were compared 
to rat brain and the average uptake was 28.2 % (SD 11 %, N =  13 experiments). 
Normal human pancreas had an average uptake of 5.5 % (SD 0.8, N = 2) com 
pared to rat brain. The specific binding in human pancreas cancer was higher than 
the binding from  normal human pancreas. In the PET camera examinations the 
uptake o f HC -harm ine in the pancreas cancer in one patient was moderate and 
the liver metastases were also visible. In the other patient only a  slight uptake was 
noticed in the pancreas cancer.
Conclusion: This study shows an uptake o f 11C-harm ine in human pancreas can
cer both in vitro and in vivo and th is substance could potentially be o f value in 
diagnosing pancreas cancer in patients using PET.
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В-0405 15:20

Sonographic evaluation of pancreatic transplantation with portal venous  
and exocrine enteric drainage
B.H.J. Lin, M. C ihangiroglu, A.H. Dachman; Chicago, IL/US

Introduction: Pancreatic transplantation with porta l venous drainage and enteric 
drainage of exocrine secretions is a  new surgical technique with fewer com plica
tions reported compared to conventional technique. W e sought to prospectively 
evaluate the ability of ultrasound to visualize the pancreatic allograft and its vascu
lature in order to avoid the nephrotoxicity associated with contrast enhanced CT. 
Methods and materials: 29 patients were prospectively evaluated for a total of 39 
sonographic examinations. G land visualization, co lor flow  (four point scale), and 
spectral Doppler evaluation o f the arteria l supply and draining vein were obtained. 
Results: The gland was adequately visualized in 38/39 (97 %) scans and color 
flow could be graded in 28/37 (76 %) Doppler exams. The pancreatic duct was 
seen in 19 %. In 26 cases with adequate Spectral Doppler, all showed normal 
arterial wave forms, with mean peak systolic velocity 34 cm /s (1 2 -1 2 1 ) ,  resistive 
index 0.73 (0.63 -  0.9) and peak venous velocity in the draining vein of 15.5 cm/s. 
One patient w ith high peak systolic velocity (121 cm /s) developed infection and 
subsequent pseudoaneurysm.
Conclusion: Sonography is effective in evaluating the pancreatic allograft's vas
culature, blood flow and size. Given the encouraging clin ical results o f this new 
approach to pancreas transplantation, radiologists may encounter these patients 
more frequently and should be aware of the post-operative anatom y and findings.

B-0406 15:25

3D CE MR angiography in sim ultaneous kidney and pancreas  
tranplantation: Initial experience
G. Carrafiello. A. Rampoldi, R. Corso, V. Tombini, F. Di Gennaro, A. Vanzulli; 
M ilan/IT

Purpose: To evaluate the role of 3D CE MR angiography sequences in detection 
o f vascular and parenchymal findings o f kidney and pancreas in simultaneous 
transplantation.
Method and materials: 17 patients (13 male and 4 female), kidney and pancreas 
simultaneous recipients, were evaluated w ith 1.5 T Gyroscan Philips, using 3D 
contrast enhanced sequence (two consecutive, breath old acquisition of 15 sec
onds each) and a tardive axial sequence, after a M ultiHance injection (20 ml with 
flow rate of 2 .0  ml/s).
Results: The source im ages MIP and subs traction images were analysed. In all 
patients (100 %) we found high signal intensity in aorta, common iliac arteries and 
in main branches of transplanted arteries and also in IVC, common iliac veins and 
main branches of transplanted veins. In a ll patients was possible to evaluate pa
renchymal perfusion o f kidney and pancreas transplanted.
Conclusion: 3D contrast enhanced sequence is useful and easy to  evaluate, with 
one contrast injection, arterious and venous vascularization and parenchymal 
perfusion of kidney and pancreas transplanted. W e belive that in future MRA will 
may develop a very useful to  follow up kidney and pancreas sim ultaneous trans
plantation, because it is no invasive and because the contrast agent used not 
make worse renal function.
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B-0407 14:00

Full-field digital mammography: Com parison of conventional and digital 
techniques in 100 patients
S. Obenauer. S. Luftner-Nagel, F. Baum, C. Schorn, D. von Heyden, E. Grabbe; 
Göttingen/DE

Purpose: To com pare full-field digital mammography to  screen-film  m am m ogra
phy regarding im age quality and lesion detectability by using im ages of the same 
patient from both systems.
Methods: Two mammography systems were used, one w ith a dig ita l detector and 
the other one with a screen-film -system. D igital and conventional mammograms 
were performed of 50 patients with cytological o r histological proven tumors on the

same day. In addition, 50 digital mammograms and the ir corresponding screen- 
film  m ammograms not o lder than 1.5 years were reviewed in a random order with 
the m am m ogram s o f the tum or patients by three observers. Contrast, exposure 
and artifacts of the images were evaluated. Different details like skin, retromamillary 
s p a c e  a nd  p a re n c h y m a l s tru c tu re s  w e re  ju g d e d . T h e  d e te c ta b il ity  of 
m icrocalcifications and lesions were com pared and correlated to histology. 
Results: Image contrast was jugded to be good in 76 %, satisfactory in 20 %  and 
unsatisfactory in 4 % o f screen-film  mammograms. Digital m am m ogram s were 
jugded to be good in 99 % and unsatisfactory in 1 %. Improper exposure in screen- 
film  system occured in 18 % (10 % over-exposured, 8 %  under-exposured). D igi
tal m ammograms were im properly exposed in 4 % o f all cases, but o f sufficient 
quality a fter post-processing. Artifacts were found in 78 %  of conventional and 
none in digital mammograms. D ifferent anatom ical regions were better detectable 
in dig ita l than in conventional mammography. Digital mammograms provided a 
slightly better lesion detection, the difference was not significant.
Conclusions: Digital mammography offers a consistent high im age quality w ith
out artifacts. Lesion detection was equal o r superior to conventional images.

B-0408 14:10

Intrapatient com parison o f m icrocalcifications: Full-field digital m am m og
raphy vs. screen-film  m am m ography
U. F ischer: Göttingen/DE

Purpose: The goal o f the study was to com pare a full-field dig ita l mammography 
system (FFDM ) to a conventional film -screen mammography (FSM) system  for 
the  detection and characterization of m icrocalcifications.
M aterial and methods: Eighty-seven patients with 92 m icrocalcification clusters 
were evaluated with both, a FFDM system (Senographe 2000D, GE) and a FSM 
system (Senographe DMR, GE). A conventional film -screen m am m ogram  and a 
digital contact mammogram were obtained in each patient. The im age quality, the 
number, type and distribution and the characterization (BI-RADSTM 2 - 5 )  of 
m icrocalcifications were evaluated. The results were compared to  histopathologic 
findings in 67 patients and follow-up in 20 patients.
Results: Histopathology revealed 28 benign lesions (sclerosing adenosis, dys
plasia, ham artom a, radial scar) and 44 malignant tum ors (in-situ carcinom a, inva
sive carcinoma). Twenty patients had benign changes verified by long-term  follow- 
up. Image quality of FFDM was assessed superior to FSM in more than 50 % of 
the cases. FFDM depicted a significantly higher number o f m icrocalcifications than 
FSM. Sensitivity, specific ity and accuracy for FFDM vs FSM were 93 %  vs 89 %, 
55 %  vs 45 % and 70 %  vs 64 %, respectively.
Conclusions: In patients with mammographie m icrocalcifications, the FFDM sys
tem with a 100 pm pixel size provides better im age quality, a h igher detection rate 
and more accurate characterization o f m icrocalcifications than FSM.

B-0409 14:20

Screen-film  magnification m am m ography vs. digitized image display and 
processing in the detection o f m icrocalcifications: A ROC study
K. Perisinakis. J. Damilakis, M. Kontoyiannis, N. Gourtsoyiannis; Iraklion/GR

Purpose: To com pare the detectability o f m icrocalcifications using the digitized 
m ammographie view versus the m agnification mammography film .
Materials and methods: Contact and magnification im ages of an ALVIM mam
m ographie statistical phantom  based on receiver operating characteristic (ROC) 
analysis were obtained using a GE Senographe DMR mammographie unit. The 
phantom sim ulates m icrocalcifications of various dimensions. Phantom images 
simulating breast with th ickness 2.4, 3 .3  and 4.2 cm  were obtained. The contact 
and magnification mammograms of 27 patients presenting microcalcifications were 
also studied. All contact im ages were digitized using a film  scanner w ith pixel size 
of 50 pm at 12 bit. The im ages were displayed to 3 observers for interpretation on 
the com puter m onitor and a lso  presented as laser film  hard copies on a film  view 
box for com parison. Image Pro-Plus software package was used for digital image 
manipulations. Phantom im ages were evaluated with respect to the visualization 
of relevant structures. Patient im ages were evaluated on the basis o f the inform a
tion  re levant to  th e  (a) ex is tence , (b ) pop u la tio n  and (c) fo rm  d ive rs ity  of 
microcalcifications.
Results: Phantom lesion detectability d id not d iffer significantly (p > 0.05) when 
the digitized film  image o r the  m agnification hardcopy film  was used for all lesion 
dim ensions and phantom  thickness. Visualization of m icrocalcifications using the 
hardcopy magnification film  was superior to digitized film  however the difference 
was not significant (p > 0.05).
Conclusion: Com puter-assisted visualization of the digitized m am m ogram  may 
provide sim ilar inform ation to m agnification mam m ographie view.
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В-0410 14:30

Focal breast lesions: Digital m am m ography with com puted radiography  
vs. conventional radiographic m am m ography
U.J. W ilhe lm i. U.G. Aichinger, R.W.S. Schulz-W endtland; Erlangen/DE

Purpose: In com parison to conventional radiograms digital mammography offers 
a  g re a te r d ynam ic  range, re du c tio n  in ra d ia tio n  dose , th e  p o s s ib ility  o f 
postprocessing images and using com puter assisted diagnostic Programms though 
spatial resolution is known to  be lower in dm. The purpose of our study was to 
com pare dig ita l m ammogaphy and conventional radiograms regarding detection 
and validation of d ignity of breast lesions in clincal use.
Material and methods: For dm  we used high resolution storage plates with a size 
o f 24 X 30 cm ¡ which allow  a viewing rate of 10 pixel per mm in connection w ith a 
HQS which reach a spatial resolution of 8  light points per mm. The laserprinter has 
a line distance o f 50 mm. Dm and cr of 48 patients were com pared by three d iffer
ent exam iners w ith regard to detection and validation of focal breast lesions. 
Results: We found no significant difference between dm and cr in the detection 
and validation of focal breast lesions. Due to postprocessing the dm  magnifying or 
repeating o f the m am m ogram s was not necessary which lead to  sm aller radition 
doses for the patient.
Conclusions: On the basis o f our technical equipm ent and our results of this 
study we use dm  in daily routine. In future dm, w ill probably become more com 
mon in the com m unity due to  its advantages such as dose reduction, importance 
of fu rthe r archiving, cost-effectiveness, dig ita l postprocessing and m onitor diag
nosis.

B-041 1 14:40

Application of com puter aided diagnosis (CAD) at digitalized  
m am m ogram s: Detection of m icrocalcifications
I. Facecchia1. U. Bolligli2, P. Delogu2, A. Marchi2, V. Londero’ , S. Sm ania ’ ,
M. Bazzocchi’ ; 1 Udine/IT, 2P isa/IT

Purpose: During mam m ographie screening program s indipendent double read
ing is essential in order to  reduce the rate o f false negative exam inations of 5 -  
15% . The authors developed and applied a com puter aided diagnosis (CAD) 

system. The aim  o f CAD is to support radiologists as a second reader.
Methods and m aterial: O ur database consists o f 802 im ages corresponding to 
213 patients. We perform ed traditional mammography and then we digitalized 
mammograms using a CCD  linear scanner (pixel size of 85 x  85 pm2, 12 bits). 
Images were evaluated by two radiologists w ith s im ilar experience and then by 
CAD system. Our CAD searchs for microcalcifications by use of "ad hoc” algohoritms 
and artific ia l neural network (Sanger type).
Results: The num ber of c lusters in our database is 141 corresponding to 140 
images and 692 im ages are non pathological. The CAD system found 140 c lus
ters with a mean num ber of 9 suspicious regions/im age and 135 clusters w ith a 
mean num ber of 5 suspicious regions/image.
Conclusion: In the very next years the use of CAD will be easier and it could be 
applied in the every day practice especially in those centers in which digital m am 
mography is perform ed. Thanks to the high sensitivity (> 82 %) of CAD, in spite of 
a  quite  low specific ity (5 suspicious regions per image), CAD rappresents a con
crete aid for the radiologists.

B-0412  14:50

Tumor detection rate with a new com mercially available com puter-aided  
detection (CAD) system
A. Majjsh, C. Marx, M. Facius, M. Fleck, T. Azhari, W.A. Kaiser; Jena/DE  

Purpose: To determ ine the tum or detection rate and to assess the clinical useful
ness of Second Look™ , a mammographie com puter-aided detection system. 
Patients and methods: The CC and MLO images of 150 suspicious mammograms 
from  150 patients that were histologically proven to be m alignant were analyzed 
using the Second Look™  com puter-aided detection system  (CADx Medical Sys
tems, Quebec, Canada). C ases were selected random ly using the clinic's internal 
tum or case sampler. Correct m arking of the m alignant lesion in at least one view 
was scored as a true positive. M arks not at the location o f the m alignant lesion 
were scored as false positives.
Results: The 150 m ammograms included 94 lesions that were suspicious due to 
masses, 26 due to m icrocalcifications and 30 showed both signs o f malignancy. 
The overall sensitivity was 90.0 % (135/150). Sensitivity on subsets o f the data 
was: 88.7 %  (110/124) for m asses and 98.2 % (55/56) for m icrocalcifications. The 
average numbers of false positive marks per image were 0.23 for microcalcifications 
and 0 .74 for masses. 7/14 non m arked m asses had a size larger than 3.2 cm  in 
diameter.

Conclusion: The CAD-system shows a high sensitivity with less than 1 false posi
tive m ark per image. Therefore, when used clinically, the Mammagraph™  (Sec
ond Look printout) would have effectively and efficiently directed the radiologist's 
attention to the m alignant lesions. These results suggest that th is system is clin i
cally useful as a second reader o f mammograms. A further reduction of FP marks, 
however, seems to be necessary to  increase the clin ical value of the system.

B-0413 15:00

Accuracy of com puter assisted diagnosis in mammography: Experience  
with 200 proven cases
C. Ballevauier'.  S. M alan’ , P. Taourel2, J. Ferm anian’ , J. Chabria is ’ ,
O. Hélénon’ , Y. M enu’ ; 'Paris/FR, ‘ MontpeUter/FR

Com puter Assisted Diagnosis (CAD) in mammography helps the radiologist for 
detection of breast m asses and microcalcifications. The aim o f this study was to 
evaluate the accuracy of this method in a cohort o f 200 mammograms.
Material and methods: Among these mammograms, 100 were normal o r showed 
benign lesions (cysts, adenofibroma, mastosis), and 100 corresponded to patients 
w ith  b io p sy-p rove n  b reast cance r, d e te c te d  in a sc reen ing  p rogram . All 
mammograms were evaluated with a Second Look® system (CAD-X Medical 
System, Laval. Ca).
Results: Sensitivity and specific ity for detection of malignancy were respectively 
89 % and 16 %. Positive and negative predictive values were respectively 49 % 
and 59 %.
Conclusion: CAD mammograms carries a high sensitivity in the detection of 
malignancy, and may help the radiologist to find high risk areas. Medical expertise 
remains necessary due to low specificity. CAD mammography is a  useful tool to 
improve the accuracy o f mammogram interpretation.

B-0414 15:10

Com puter assisted diagnosis in m ammography: Does it help the junior 
and/or the senior radiologist?
C. Balleyguier'. S. M alan', P. Taourel2, J. Pujol2, J. Ferm anian', G. D jen’ ,
O. Hélénon', Y. M enu'; ' Paris/FR, 2MontpeHier/FR

Com puter Assisted Diagnosis (CAD) in mammography detects breast lesions with 
a high sensitivity. The aim  o f th is study is to evaluate the improvement in breast 
cancer detection on m ammograms by a jun ior and senior radiologist by using this 
system
Material and methods: 110 m ammograms (97 normal o r with benign lesions, 13 
with biopsy proven cancer) were examined by a junior and a senior radiologist, 
w ithout CAD system. Junior and senior radiologist read independently. In each 
session the radiologist read the mammography first w ithout and then with CAD 
analysis. Both interpretations were recorded, and standardised according to the 
BIRADS classification.
Results: For the  senior radiologist, sensitivity improved from 76.9 %  to 84.6 % 
with the use o f CAD analysis. Specificity, negative and positive predictive values 
did not change. For the junior radiologist sensitivity improved from 61.9 % to 84.6 %. 
Specific ity did not change, but negative predictive value improved slightly 
Conclusion: Even in a relatively small sample, CAD mammography proved very 
useful for the jun ior radiologist, improving dramatically sensitivity and to a lesser 
extent negative predictive value.

B-0415  15:20

Assessm ent of sono-CT vs. high resolution conventional В-m ode US in 
the assessm ent of breast lesions and fibrotic breast tissue: Initial results 
in a blind study
A. M alich '. C. M arx', M. Fleck’ , T. Böhm2, W.A. Kaiser'; 'Jena/DE , 2Zürich/CH  

Purpose: To test the ability of Sono-CT™  imaging to improve image quality in 
breast ultrasound o f fibrotic tissue by suppressing im age artifacts in comparison 
to  conventional high resolution В-mode ultrasound.
M ethods and m aterials: 60 breasts with very fibrotic tissue and corresponding 
shadow-artifacts underwent US examinations usin g HDI 5000 (ATL. USA) with 
and w ithout Sono-CT™ -usage in a clearly defined reproducible location (1 cm 
cranial o f the nipple). Three independent observers scored the assessment of 
both US-exam inations using a 3-grade score (1 ... high im age quality; 2 ... nor
mal im age quality; 3 ... rather poor image quality).
Results: In 55 % o f the cases (mean value 32/60; 33/60; 34/60, respectively) the 
observers found an increased assessment o f the structure using the new software 
modality. In the remaining cases no changes were visible. The scoring o f the im
age quality increased from  a mean o f 2.27 (SD 0.46) using В-mode to 1.60 (SD 
0.56) using the new modality.
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Conclusion: Initial results suggest an increased assessm ent and a significantly 
increased image quality o f fibrotic tissue when using Sono-CT™  software versus 
high resolution В-mode software.
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B-0416 14:00

Magnetic resonance assessm ent of lung ventilation by mechanical 
delivery of aerosolized gadolinium-DTPA
P. Haaqe. G.B. Adam, S. Karaağaç, R. Günther; Aachen/DE  

Purpose: Analysis of a new technique using mechanical adm inistration o f aero
solized Gd-DTPA to  visualize lung ventilation in MR imaging.
Materials and methods: Twelve experimental procedures were carried out in a 
domestic pig model. Gd-DTPA was aerosolized by a sm all particle  generator. The 
intubated animals were mechanically aerosolized with the nebulized contrast agent. 
Imaging was performed before, during and after contrast administration on a 1.5 T 
MR imager using a T 1 -weighted turbo spin echo sequence with respiratory gating. 
Pulmonary signal intensity changes were calculated for corresponding regions of 
both lungs. Homogeneity of aerosol d istribution was graded by tw o radiologists. 
Results: After ventilation with the aerosolized Gd-DTPA, the signal intensity in 
both lungs increased significantly in all anim als with mean values o f 110 %  above 
baseline. To achieve a comparable SI increase as attained in previous trials with 
manual aerosol delivery, a ventilation period of 20 m inutes (form erly 30 minutes) 
was sufficient. Contrast distribution was rated homogeneous in all cases by the 
reviewers.
Conclusion: The feasibility of depicting pulm onary ventilation in large anim als 
with aerosolized Gd-DTPA has been dem onstrated before. The results of th is re
fined technique sustain the potential of Gadolinium -based ventilation MR imaging 
by improving aerosol distribution and shortening of ventilation duration.

B-0417 14:10

Dynamic imaging of cardiopulm onary resuscitation (CPR) with contrast- 
enhanced EBCT in a porcine model
A. Schuster. W. Recheis, A. K leinsasser, A. Loeckinger, R. Eder, P. Springer,
T. Frede, C. Hoerm ann, D. zur Nedden; Innsbruck/AT

Purpose: To visualize the impact o f réanimation forces on thoracic structures dur
ing automated cardiopulm onary resuscitation (CPR).
Methods: Four anesthetized and m echanically ventilated pigs were scanned dur
ing CRAP using an EBCT during autom ated réanimation by a programmable chest 
compression device. In the 50 ms scan mode four levels of the heart were scanned 
simultaneously a t a rate o f 13 im ages per second and a slice th ickness o f 7 mm 
with a gap of 4 mm. To get optim al contrast o f heart cavities and vessels, a non
ionic contrast medium was administered at a flow rate of 2 .0  m l/s (30 s start-de- 
lay). C ross-sectional areas and volum es were estimated on an external worksta
tion.
Results: The 50 ms scan mode offered a direct access to the effects and dynam 
ics of forces during cardiopulm onary resuscitation. The extent and chronology of 
changes to heart, central vessels, lung, tracheobronchial system  and soft tissue 
could be cinematically visualized and quantified.
Conclusion: Intrathoracic effects of CPR could be visualized cinematically. This 
study contributes to a better understanding of the m echanics o f CPR.

B-0418 14:15

Computerised detection and quantification of pulm onary emphysem a: An 
improved algorithm
U. Tylén1. O. Friman2, М. Borga2, J.-E. Angelhed1; 'Gothenburg/SE, 
2Linköping/SE

Purpose: HRCT is the best method to diagnose pulm onary emphysema. It is so 
good that it may be used for long term  studies provided there is a good m ethod for 
quantification. Visual diagnosis o f em physema is accurate but inter- and intra
observer variation is large when it comes to  quantification. Density mask tech

nique may be adequate when the em physem a is extensive but is not specific 
enough for detection o f early em physem atous lesions. We wanted to  develop a 
more specific a lgorithm  for quantification o f early em physem atous lesions. 
Methods: The sharp reconstruction algorithm  used in HRCT, gravity and motion 
introduce artefacts making pixels get lower HU-values. Use o f density mask tech
nique then detects more pixels in the interval defined as emphysema. Thus the 
am ount o f em physema in a slice may be overestimated. W e have developed a 
com puter programme which corrects the artefact mentioned. A group of 20 healthy 
volunteers were investigated, 10 w ith light em physem a and 10  without.
Results: W ith only density mask technique and a cut o ff at -9 5 0  HU persons 
w ithout em physema could not be separated from  those w ith light emphysema. 
W ith o u r new algorithm  the  separation was very much improved. The algorithm  is 
still sensitive for motion and w ill be improved further.
Conclusion: An improved algorithm  has been developed which makes quantifi
cation o f em physem a w ith density mask technique more accurate.

B-0419 14:25

A SCT study on the effect of CPAP during induction o f general anesthesia 
on the developm ent of pulm onary atelectasis
S. Wicky. S. Proietti, M. Rusca. P. Schnyder, L. Magnusson; Lausanne/CH

Purpose: The aim  of this study is to assess if a CPAP applied during the induction 
of general anesthesia is efficient to reduce the development of pulmonary atelecta
sis.
Material and methods: Two groups of four volunteers, who underwent general 
anesthesia, were prospectively randomized. Before induction of general anesthe
sia, three SCT sections of 7 mm, in expirium, were acquired at the level o f the 
interventricular septum. Group one (G 1 ) consisted in volunteers to whom no CPAP 
was applied during induction o f general anesthesia. In the group 2, pre-oxygen
ation was performed with a PEEP of 6 cm H?0. General anesthesia was performed 
on the table o f the  SCT unit and after intubation, three SCT sections were ac
quired at the sam e level. W ith a threshold o f -1 0 0 0  to +100 Hounsfield Units, the 
surface o f the pulm onary parenchym a was m anually extracted from  the SCT sec
tions. The surface o f pulm onary atelectasis was selected using a threshold o f -  
100 to +100 Hounsfield Units and reported to  the total pulm onary surface of the 
SCT sections.
Results: A statistically significant difference was observed in com paring G1 and 
G2 in the development of pulm onary atelectasis (p 0.0161).
Conclusions: A CPAP applied during induction of general anesthesia allows re
ducing pulm onary atelectasis in volunteers.

B-0420 14:35

The im pact o f cardiopulm onary resuscitation (CPR) on lung aeration (air- 
tissue ratio): Porcine model with EBCT
W. Recheis, A. Schuster, A. Kleinsasser, A. Löckinger, C. Hörmann,
D. zur Nedden; Innsbruck/AT

Purpose: To evaluate changes o f a ir-tissue ratio in previously defined regions of 
interest a fter CPR.
Materials and methods: Four anesthetized and mechanically ventilated pigs were 
scanned before and 30 m inutes after CPR at two constant PEEP levels (5 cm, 
15 cm H20 ). Volume scans were obtained using an EBCT w ith 6  mm slices. After 
segm entation, the  gray values o f the lung were divided into  steps o f 100 HU to  get 
access to the changes o f a ir-tissue ratio. The air-tissue ratio was evaluated in the 
upper, interm ediate and lower region of the lung.
Results: After CPR for 9  minutes, well aerated areas (-8 00  to  -4 0 0  HU) became 
smaller, while highly aerated (-9 00  to -8 0 0  HU) and poorly aerated areas ( 400 to 
-1 0 0  HU) grew.
The h igher and interm ediate regions of the lung showed more changes in the air- 
tissue ratio than the lower regions w ith previously poorer aeration. In total, the 
degree of ate lectasis increased. Using the h igher PEEP level, well aerated areas 
showed a marked increase in contrast to atelectatic areas.
Conclusion: After CPR, a redistribution o f lung aeration could be detected. Ac
cording to  the impaired hem odynam ics, the rate o f well-aerated lung tissue de 
creased and the rate o f h ighly and poorly aerated lung and atelectasis increased.

B-0421 14:45

Color-coded 3D visualization o f lung aeration before and after cardiopul
m onary resuscitation (CPR)
A. Schuster. W. Recheis, A. Kleinsasser, A. Loeckinger, R. Eder, P. Springer,
T. Frede, С. Hoerm ann, D. zur Nedden; Innsbruck/AT

Purpose: To visualize the redistribution of lung aeration after CPR with color- 
coded volume-rendering: evaluation in a porcine model.
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Methods: Four anesthetized and m echanically ventilated pigs were scanned be
fore and 30 m inutes after CPR at constant PEEP levels (5 cm and 15 cm  H?0 ). 
Volume scans were obtained using an EBCT w ith 6 mm slices. Post-processing 
was performed on a S iem ens V irtuoso workstation. The Hounsfield range from  -  
900 to 0 was divided into 9 intervals of 100 HU to quantify variances o f the air- 
tissue ratio. Colors and opacity factors were assigned to each interval.
Results: After CPR for 9 m inutes the antero-posterior and cranio-caudal lung at
tenuation gradients changed: well aerated areas ( -800 to -4 0 0  HU) became smaller, 
while highly aerated (-900  to -8 00  HU) and poorly aerated areas (-4 00  to -1 0 0  HU) 
grew. By coloring 3D-data sets o f lungs before and after CPR at two PEEP levels, 
the redistribution o f well and poorly aerated areas could be im pressively v isual
ized.
Conclusion: Introducing co lor-coded volum e rendering into lung tissue d iagnos
tics proved to be a valuable device for a better visualization of lung aeration changes 
and could be a reasonable tool for the follow-up of patients suffering o f impaired 
lung aeration.

B-0422 14:50

A SCT study on the effect of a low inspired concentration oxygen on post
operative pulm onary atelectasis in volunteers under general anesthesia
S. Wicky. B. Zilgia, L. Magnusson, P. Schnyder, S. Proietti; Lausanne/CH  

Purpose: The a im s of th is study is to  assess if under general anesthesia, a low 
inspired fraction o f oxygen (FiO¡>) prior to  extubation is e fficient to reduce post
operative pulm onary atelectasis.
Material and methods: Two groups o f e ight volunteers, who underwent general 
anesthesia, were prospectively randomized. Group one (G1) consisted in volun
teers to  whom  one vital capacity maneuver (40 cm  H20  during 15 seconds) was 
perform ed, followed by a 100 %  F i0 2 during 15 m inutes prior to  extubation. In the 
group 2, only 4 0 %  FiO? was used during 15 m inutes prior to extubation. After 
extubation, three SCT sections of 7 mm, in expirium, were acquired at the level of 
the interventricular septum. W ith a threshold o f -1 0 0 0  to +100 Hounsfield Units, 
the surface of the pulm onary parenchyma was m anually extracted from  one SCT 
section. The surface of pulm onary atelectasis was selected using a threshold of -  
100 to +100 Hounsfield Units and reported to the total pulm onary surface of the 
SCT section.
Results: Atelectasis was measured in 8.50 ± 6 .23 %  and 2.72 ± 1.05 %  of the 
surface of the pulm onary parenchyma in G1 and G2, respectively (p < 0.0139). 
Conclusions: A low FiOz of 40 %  prior extubation allows reducing pulm onary 
atelectasis after general anesthesia in volunteers.

B-0423 15:00

Visualization of lung aeration dynamics: Com paring augm ented and  
controlled mechanical ventilation with EBCT
W. Recheis. A. Schuster, A. Kleinsasser, A. Löckinger, C. Hoermann,
D. zur Nedden; Innsbruck/AT

Purpose: To evaluate differences in changes of lung aeration (air-tissue ratio) 
between augm ented and contro lled mechanical ventilation in norm al subjects. 
Materials and methods: 5 volunteers, respirated with pressure contro lled venti
lation (PCV) and augm ented ventilation (CPAP) via face mask, were scanned 
using the EBCT.
A software analyzed the respirator's digitized pressure and volum e signals. Thus 
the EBCT was triggered at the onset o f inspiration. In the 50 m s scan mode, 20 -  
40 slices were acquired during the inspiratory phase at a  level 1 cm  above the 
diaphragm. Three degrees o f pulm onary aeration were defined in order to visual
ize the dynamic changes: between 900 HU and -8 0 0  HU, between -8 00  HU and 
-7 0 0  HU and between -7 0 0  HU and -6 0 0  HU. The dynam ic changes were evalu
ated in three separate areas: a ventral, an intermediate and a dorsal area. 
Results: CPAP protocol results in an increase of air-tissue ratio in the dorsal lung 
area (ventral: 5 %, dorsal: 25 % ) due to the active m ovem ent o f the diaphragm, 
whereas PCV results in a more pronounced increase in a ir-tissue ratio of the ven
tral lung (ventral 25 %, dorsal 30 %) area.
Conclusion: This study gives further insight into the dynamic changes of the lung's 
biom echanics by com paring augm ented and contro lled mechanical ventilation in 
the healthy proband.

B-0424 15:10

Correlation of blood oxygenation and lung density in a porcine lavage 
ARDS-m odel: Use of dynam ic m ultiscan CT
A. B ink. К. Markstaller, H.-U. Kauczor, В. Eberle. N. Weiler, M. Thelen;
M ainz/DE

Purpose: To dem onstrate physiological significance o f different density ranges at 
dynam ic multiscan CT in an ARDS-m odel and to correlate them to blood oxygen
ation.
M ethods and materials: Six anaesthesized pressure-controlled ventilated pigs 
(inspiration:exspiration ratio = 1:1) were examined before and after induction of a 
surfactant-depletion ARDS-model induced by multiple lavages using saline. The 
airway pressure was increased stepwise (mean airway pressure 8 ,1 3 ,1 8 ,2 3 ,2 8 , 
33 and 38 mbar). On every step, dynam ic multiscan CT was performed (CT tech
nique: slice thickness 1 mm. high resolution algorithm, temporal increment 250 ms). 
The relative area o f defined density ranges was measured planimetrically. The 
density range fo r ventilated alveolar space in healthy lungs was -9 1 0  to 700 HU, 
in ARDS it was 910 to 300 HU. Atelectasis was represented by the density 
range -3 0 0  to  +200 HU. These areas were integrated over the whole ventilation 
cycle and fitted against tim e ( %  of mean lung area/s). Partial oxygen pressure 
and shunt perfusion were correlated w ith the mean area o f ventilated alveolar 
airspaces and with atelectasis.
Results: Ventilated alveolar a ir spaces correlated with partial oxygen pressure: 
healthy lungs: r = +0.85; ARDS lungs: r =  +0.80. Atelectasis showed a negative 
correlation: healthy lungs: r =  -0 .7 3 ; ARDS lungs: r -  -0 .87 . Additionally, atelecta
sis showed a good correlation with the shunt perfusion fraction: healthy lungs: 
r = +0.79; ARDS lungs: r =  +0.89.
Conclusion: Lung density ranges in dynam ic multiscan CT can be used to esti
mate blood oxygenation and the am ount of shunt perfusion in ARDS.

B-0425 15:20

Analysis of airspace size in healthy volunteers and single lung transplant 
recipients using the apparent diffusion coefficient at 3He MRI
A. B ink. K. Gast, G. Hanisch, J. Lill, A. Vogel, E. Mayer, W. Schreiber,
M. Thelen, H.-U. Kauczor; Mainz/DE

Purpose: To m easure the apparent diffusion coefficient (ADC) of inhaled 3He in 
healthy volunteers and lung transplant recipients as an MRI indicator of airspace 
size. The aim  was to dem onstrate gravity-dependence of ADC values and differ
ences between healthy individuals and patients.
M ethods and m aterials: 5 healthy volunteers and 7 patients after single lung 
transplantation (4 fo r fibrosis, 3 for emphysema), were examined in a 1.5 T  MRI 
scanner. They inhaled 300 ml of 3He (polarisation rate 45 %) adm inistered by a 
PC-controlled delivery device. 3He diffusive gas movement was measured by a 
two-dimensional FLASH sequence (TR/TE/a 15.5 m s/10 ms/< 3.5°, matrix size 
64 X 64, FOV 320 mm. slice thickness 20 mm, 5 slices, acquisition time 20 s). 
From th is data, ADC m aps were calculated for each slice. For more detailed evalu
ation the lung was divided into the four quadrants.
Results: No anterior-posterior gradient o f the ADC was found -  neither in healthy 
nor in d iseased lungs. Mean overall ADC of healthy individuals was 0 .15cm 2/s 
(range: 0 .1 3 -0 .1 7  cm 7/s). In the transplanted lungs the mean ADC was 0.17 crr^/s 
(0 .1 5 -0 .1 8  cm 2/s). The native fibrotic lungs of the transplanted patients had a 
mean ADC of 0.23 cm 2/s  (0.22 -  0.25 cm 2/s). The mean ADC of the native emphy
sem atous lungs was 0.27 cm 2/s  (0.19 -  0.38 cm 2/s).
Conclusion: Different airspace size is found in healthy and diseased lungs using 
ADC m easurem ents at 3He MRI.
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B-0426 14:00

Radiologie evaluation of the heavy eye phenomenon
B.H.J. L in1. H.Y. Lin2, A.H. Wang·': ’Chicago, I UUS, ” Taipei/TW  

Purpose: To describe the imaging characteristics and role of radiology in the evalu
ation o f an ophthalm ologic condition manifested by high myopia and restrictive 
esotropia.
Methods and materials: In a 4 year period, seven patients w ith chronic progres
sive high myopia presented to an ophthalm ology clinic with b ilateral o r unilateral 
esodeviation. All patients were evaluated for endocrine and orbital pathology. All 
underwent non-contrast head CT exam ination.Three patients were evaluated with 
gadolinium enhanced MR of brain and orbits. Corrective surgery was performed in 
six patients.
Results: CT examinations revealed varying degrees of elongation in the longitudi
nal axis of globes, characteristic deviation of lens, and compression of the lateral 
rectus muscle. MRI examinations confirm ed these findings w ith better detail. The 
imaging results were crucial for determ ination o f surgical treatment by ophthal
mologists. Six patients underwent myotomy and/or partia l resection of rectus 
muscles. Pathologic evaluation o f a resected specimen showed m uscular atrophy 
and fibrosis.
Conclusion: Heavy eye phenomenon is receiving increasing recognition in the 
ophthalmology literature. O ur experience w ith th is cohort indicates that ophthal
mologists rely substantially in the imaging findings for diagnosis and surgical plan
ning of this uncommonly reported syndrome. Thus appropriate recognition and 
consultation from radiologists is im portant in the management of th is entity.

B-0427 14:10

Brain MR in evaluation of SLE and other system ic connective tissue  
diseases
N. Besenski. N. Èikeê, Z. Rumboldt, I. Boric, D. Pavic, M. Rados, M. Luèic; 
Zagreb/HR

Purpose: To investigate the prevalence and extent o f cerebral changes in patients 
with SLE by MR in clinically manifest and clin ically silent brain lesion.
Material and methods: W e examined 48 patients with SLE, (mean age 40  years) 
by MR. 29 patients (GROUP A) were clin ically presented with m ajor neurological 
manifestations (epileptic seizures, haem iparesis, stroke ect.). 21 patients were 
w ithout major neurological manifestations o f SLE (Group B). C linical presentation 
in those patients were headache, dizzines and depression.
Results: MR was normal in 7 patients (4 G roup A, 3  Group B). In 13 patients from 
Group A, MR showed multiple hyperintense small lesions in the WM. Diffuse brain 
atrophy was found in 6 and signs of vasculitis/cerebral infarctions in 5 cases. In 14 
out o f 19 asym ptomatic patients (Group B) sim ilar WM lesions were found and 
moderate diffuse brain atrophy in 7. In Group В ischaem ic lesion was present in 
one. W M lesions dom inated in frontoparietal, occipital and subcortical WM in both 
group FLAIR sequence was the m ost sensitive in patients with SLE. Using 3D 
TOF MRA dinam ic flow  changes were suspected in 3 patients in Group A, but in 
none from the group B. DWI did not showed signs of altered diffusion except in one 
pat. from  group A.
Conclusion: Results showed that MR is also very sensitive in the detection of 
WM lesions in neurologically asymptomatic SLE patients. W hether th is represents 
subclinical brain involvemnet remains unknown.

B-0428 14:20

Abnorm al hyperintensity within the subarachnoid space evaluated by fast 
fluid-attenuated inversion-recovery MR imaging: A spectrum  of central 
nervous system diseases
T. Ishii'. M. M aeda1, A. Yagishita2, H. Sakum a1, K. Takeda1; 'Tsu/JP, ! Fuchu/JP  

Purpose: Fast fluid-attenuated inversion-recovery (FLAIR) MR im aging is rou
tinely used on MR exam inations of the brain in our hospital. Our purpose was to 
report various central nervous system diseases with abnormal hyperintensity within 
the subarachnoid space on fast FLAIR.

Methods and m aterials: We reviewed FLAIR MR images of the brain from  all 
patien ts  in a 20 m onth period. Specia l a tten tion  was pa id  to the  abnorm al 
hyperintensity w ithin the subarachnoid space.
Results: There were various diseases that exhibited abnormal hyperintensity within 
the subarachnoid space on FLAIR images, including acute infarction, moyamoya 
disease, subarachnoid hemorrhage, inflammatory meningitis, and leptomeningeal 
spread o f malignancy. The appearances of hyperintensity were tubular in acute 
infarction and moyamoya disease, and focal o r diffuse in subarachnoid hem or
rhage, meningitis, leptom eningeal spread, and moyamoya disease. The source of 
hyperintensity is thought to be from  blood in subarachnoid hem orrhage and lep
tom eningeal spread of malignancy while it is probably due to a slow flow w ithin the 
vessels in acute infarction and moyamoya disease.
Conclusion: There are various central nervous system  d iseases that can show 
abnormal hyperintensity within the subarachnoid space. This knowledge may help 
make a proper diagnosis.

B-0429 14:25

Highly active antiretroviral therapy (HAART) in patients with AIDS-related  
progressive multifocal leukoencephalopathy (PML): Effect on MR imaging 
findings and the clinical course
M.M. Thurnher1. J.M. Donovan Post2, A. R ieger’ .C . K leibl-Popov', E. Schind ler1; 
’ Vienna/AT,г M ia mi, FU U S

Purpose: To estim ate the changes in MR im aging findings in patients w ith AIDS- 
related progressive multifocal leukoencephalopathy (PML) after the highly active 
antiretroviral therapy (HAART).
Materials and methods: Initial and follow-up MR scans were performed in 4 con
secutive AIDS patients with PM L before and during the HAART. The clinical and 
virologie characteristics (CD4+ count, viral load, JCV in the CSF) at the baseline, 
and after the therapy were determ ined also, and com pared w ith neuroradiological 
findings.
Results: Multifocal white m atter lesions w ithout contrast enhancem ent were found 
on MRI initially. Antiretroviral regimen consistent of nucleoside reverse-transcriptase 
inhibitors (NRTI), non-nucleoside reverse-transcriptase inhibiotors (NNRTI), and 
protease inhibitors (PI) was started. Two patients were “ responders” , improved 
clin ically and im munologically a fter the  HAART, and are still alive (survival period
1.5 and 3 years). Two patients died after 3 m onths (“non-responders”). On follow- 
up MR scans in responders group worsening was observed initially, followed by 
regression of the lesion size and subsequent atrophic changes of the involved 
brain areas. In one patient a tem porary enhancem ent o f the lesions was seen. 
Mass effect was present in both patientsThe white m atter lesions on pre-treat
ment scans were m ore extensive in the non-responders.
Conclusion: Our results suggest that PML can show clinical and radiological re 
sponse with HAART. Initial worsening of the MR im aging findings in "responders" 
was probably due to the effect of a  posttreatm ent inflam m atory reaction, and atro
phic changes may represent burnt PML lesions.The persistent neurological deficit 
is rather due to  the sequelae than to  persistent disease.

B-0430 14:30

Echo-planar FLAIR im aging in depiction of white m atter lesions: Com pari
son with fast spin-echoT2-weighted and fast FLAIR imaging
N. Tomura. K. Kato, S. Takahashi, R. Sashi, K. Sato, R. Kurosawa, J.-i. Izumi,
J. Watarai; Akita/JP

Purpose: To com pare a m ulti-shot echo-planar fluid-attenuated inversion-recov
e ry (EPI-Flair) sequence w ith fast spin-echo Flair (F-Flair) and fast sp in -echoT2- 
weighted (FSE-T2W ) sequences in depiction o f white m atter lesions.
Methods and materials: Thirty-five patients w ith various white m atter lesions 
were included in th is prospective study. The protocol com prised three sequences: 
multi-shot EPI-F lair (TR/TE 8000/100, Tl 2000 ,22  slices, 8  shots), F-F la ir (TR/TE 
10000/15 0 ,Tl 2200, E TL22), and FSE-T2W (TR/TE 4000/100, ETL 16) sequences. 
The acquisition time o f EPI-Flair, F-Flair and FSE-T2W  was 1 m inute 8 seconds, 
4  minutes, and 2 m inutes 24 seconds, respectively. In a blinded analysis, two 
independent readers for lesion detection com pared sequences quantitatively. 
V irchow-Robin spaces were not considered lesions. In 22 patients, contrast was 
calculated between periventricular hyperintensity (PVH) and the cerebrospinal fluid 
(CSF).
Results: EPI-Flair showed more lesions (average num ber of lesions per patient 
26.0) than T2W  did (18.6) (p < 0.01 ). However, F-Flair showed more lesions (30.3) 
than EPI-Flair did (p < 0.01). For PVH-to-CSF contrast, EPI-F lair had significantly 
h igher contrast (mean ± SD 16.6 ± 7 .9 ) than FSE-T2W  (0.3 ± 0.1). There were no 
differences in PVH-to-CSF contrast between EPI-F lair and F-Flair (18.6 ± 8 .2 ).
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Conclusion: This study shows that EPI-F la ir has distinct advantages over FSE- 
T2W  in depiction of white m atter lesions. Although ERI-Flair saves imaging time 
and is more than 70 %  faster relative to F-Flair, it cannot replace F-Flair for the 
detection o f white m atter lesions.

B-0431 14:40

M agnetization transfer ratio maps with different flip  angles in evaluation of 
m ultiple sclerosis lesions
R.F. Bakhtiozin. V.L. Yarnykh, A.N. Boiko, A.A. Baev; Moscow/RU

Purpose: Evaluation o f flip angle dependency o f multiple sclerosis lesions con
trast on m agnetization transfer maps.
M ethods and materials: M agnetization transfer (M T) im ages were obtained on 
0.5 T whole body scanner (TOMICON S50, Bruker, Germ any) w ith 3D MT-GRE 
pulse sequence (Т А Я Е  50/8 ms, MT pulse with Gaussian Shape, duration 20 ms, 
matrix 128 ж 96 X 16, N E X 2, B1 5 μΤ, Δ  =  2 kHz). For seven patients MT imaging 
was performed w ith two flip angles (FA): 6° and 20°. Additionally M T images for 
two healthy volunteers and one patient with m ultiple sclerosis (MS) were obtained 
with FA 5 -  45°. For all MS patients the conventional m agnetic resonance images 
(MRI) w ith T I- , T2- weighted and fast FLAIR sequences were performed. 134 MS 
lesions in 8 patients were analyzed.
Results: The difference between m agnetization transfer ratio (MTR) o f normal 
appeared white m atter (NAWM) and gray m atter (GM) was the maximum at FA 
30° The sim ilar dependencies for different MS lesions was shown a m aximum at 
FA 15 -  30°, therefore we have chosen the protocol with FA 20" for optimal. The 
protocol w ith higher FA provides much better contrast o f lesions and G M  (the 
sensitivity for FA 6° was 55 %, and for the protocol with FA 20" 94 %). This protocol 
was more inform ative for internal lesion structure evaluation.
Conclusion: The use of MT-GRE technique a t optim al FA allows to increase s ig 
nificantly the sensitiv ity of MTR maps to  the focal WM lesions.

В-0432 14:50

Value of cervical cord MRI in the differential diagnosis of cerebral white 
m atter diseases vs. m ultiple sclerosis
M. Holtm annspötter'. M. Rovaris2, M. Inglese2, M. Sozzali2, M.A. Rocca2,
T.A. Yousry1, M. Filippi2; 'M unich/DE, sM ilan/IT

Purpose: The current m agnetic resonance (MRI) criteria to establish the diagno
sis o f m ultiple sclerosis (MS) m ainly deal w ith cerebral lesions. In the present 
study, w e investigated the role o f cervical MRI abnorm alities in establishing a di
agnosis of MS.
Methods: Axial T2/PD-W scans of the brain and sagittal T2-w scans o f the cervical 
spinal cord were obtained. Two groups o f patients were included: MS-patients ( 106) 
and non-MS-patients (69: system ic immune mediated diseases [44], migraine [15], 
Leber's hereditary optic neuropathy [10]). The fu llfillm ent o f the criteria o f Paty, 
Fazekas and Barkhof was determined.
Results: All three criteria were met in 86.8 % of the M S-patients and in none of 
the non-MS-patients. In 89.6 % of the MS patients, cervical lesion were also found. 
Only 1 .8 %  o f MS patients had neither a cervical lesion nor did they fit all the three 
criteria  based on brain MRI findings. 81.2 %  o f the non-MS patients did not fit any 
of the  established MRI criteria for MS and none o f them showed a lesion in the 
cervical cord.
Conclusions: The com bination o f MRI techniques in imaging the brain and the 
cervical cord increases the clin ical certa in ty when making a diagnosis o f MS.

B-0433 15:00

T2 relaxation: D ifferentiation of cysticerosis cysts and tuberculom as of 
the brain
PN. Jayakum ar. S.G. Srikanth, H.S. Chandrashekar, D.K. Subbakrishna; 
Bangalore/IN

Purpose: Ring-enhancing lesions of the brain are com m on im aging features in 
patients w ith seizures. Routine MR techniques have not been very successful in 
differentiating these lesions and the treatm ent o f these lesions continues to  be 
largely arbitrary in the absence of definite diagnosis. T2 re laxom etry is an MR 
m orphom etric technique which provides a quantitative and objective m eans of 
com paring norm al and pathological relaxation characteristics. W e hypothesised 
that given the differences in the internal milieu o f ring lesions, T2 relaxometry 
would d iffe rentia te  such lesions in the brain. A prospective study using T2 
re laxom etry was perform ed to  differentiate tw o com m on etiologies in the Indian 
Subcontinent; Tuberculomas and Cysticercal cysts.
Materials and methods: Fifty six ring enhancing lesions of the brain (Cysticercal 
cysts 33; Tuberculomas 23) in patients with focal seizures were studied for T2 
relaxation times.

Results: The Mean T2 relaxation tim es of Cysticercal cysts was 552 ms (Range 
240 -  956 ms; SD 149.7) and that o f Tuberculomas 186 ms (Range 90 -  319 ms; 
SD 71.2) (p = 0.001. 95 % confidence). Ninety four percent of cysts and 100%  of 
Tuberculomas had T2 values w ithin two standard deviations.
Conclusion: T2 relaxom etry is a simple, reliable and valuable non-invasive MR 
technique to  differentiate between intracranial Cysticercal cysts and Tuberculo
mas and may be incorporated in routine d iagnostic protocols.

В-0434 15:10

MR-im aging o f patients with prim ary anosmia
N. Abolm aali1. V. H ietschold2,T. Vogl'.T . Hummel2; 'F rankfurt a. Main/DE,
2Dresden/DE

Purpose: To evaluate the appearance of frontal skullbase structures in patients 
w ith isolated congenital ansomia (ICA). To com pare volume measurements of 
hypoplastic o lfactory bulbs and measurements o f olfcactory sulci in ICA-patients 
and norm osm ic volunteers.
Materials and methods: Data of 16 patients w ith ICA and 8 norm osm ic subjects 
were acquired. Imaging was perform ed in a 1.5 T system (Magnetom Vision) with 
a standard head coil. T 1 SE sequences in a coronal plane perpendicular to the 
frontal skullbase (SL 3 -  4 mm, pixelsize 0.43 x 0.39 mm2) and aT 1 w  MP-RAGE 
with isom etric voxels (1.0 mm3) were performed. Volumes of normal and hypo
plastic o lfactory bulbs (OB) were calculated and lengths and depths of olfactory 
sulci (OS) were measured.
Results: Volumes of OBs in controls were 125 ±  17 mm3. 8 patients had aplastic 
OBs, 8 patients had unilateral o r bilateral hypoplasia of OBs. Neither absolute 
length nor maximal depth o f OS showed any significant difference between anos
mie and norm osm ic subjects even when related to head size. In a coronal plane 
through the dorsal edge o f the eyeballs differences of OS between normosmics 
and anosmies with o r w ithout o lfactory tracts (ОТ) were significant.
Conclusions: Structures o f the frontal skullbase in ICA are clearly visualized with 
the performed sequences. A selected coronal imaging plane gives important infor
mation on the diagnosis o f anosmia. Development of ОТ m ight change morphol
ogy of OS.

B-0435 15:20

T2 relaxation rate of basal ganglia and cortex in patients with a thalas
sem ia major
M.l. Argyropoulou. Z. Metafratzi, D.N. Kiortsis, C. Tsampoulas, S.C. Efremidis; 
loannina/GR

Objective: In thalassém ie patients neurophysiologic disturbances have been as
sociated with high serum  ferritin levels and deferoxamine therapy. Ferritin, the main 
iron storage protein, in the presence of a m agnetic fie ld induces a preferential 
decrease o f the T2 relaxation time. The purpose of this study was to evaluate 
thalassém ie patients for brain iron deposition by assessing the T2 relaxation rate 
(1/T2) o f the grey matter.
Subjects and methods: Forty one thalassémie patients (age range 8.5 to 44 
years, mean 24) and 58 age and sex m atched contro ls were included in the study. 
The 1/T2of the grey matter was evaluated, in a 1.5 T MR imager, using a multiecho 
SE sequence 2000/20, 40, 60, 80, 100, 120, 140, 160 (TR/TE). A contemporary 
assessm ent of the  serum  ferritin levels was also performed.
Results: The 1 Я 2  of the cortex (motor and temporal) (mean 0.0122 ms '; SD 
0.0004), putamen (mean 0.0137 m s *; SD 0.0004) and caudate nucleus (mean 
0.0132 ms '; SD 0.0003) was h igher in patients compared to the controls (mean 
0.0110 m s ’ ; SD 0.0004), (mean 0.0120 ms '; SD 0.0005), (mean 0.0117 ms 
SD 0.0003) respectively (p <  0.001 for all parameters). No statistically significant 
differences were found in the globus pallidus. No correlation was found between 1/ 
T2 and the serum  ferritin.
Conclusion: The higher values of 1Я 2  in the cortex, putamen and caudate nucleus 
of thalassémie patients probably reflect a higher iron deposition. The lack of d iffer
ences in 1Я 2 o f the globus pallidus m ight suggest that even in thalassémie pa
tients iron cannot exceed a saturation level.
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B-0436 14:00

A Jini service to reconstruct spect data
P. Knoll. S. Mirzaei, K. Koriska, H. Köhn; Vienna/AT

Purpose: Although the quality of iterative reconstructed SPECT slices is better 
than FBP slices, iterative algorithms are, due to  the ir availability and longer recon
struction time, rarely used for clin ical routine studies. In th is w ork we used Jini, a 
new technology which is built on top  of the Java program m ing language, to  make 
iterative reconstruction algorithm s available to all of our J in i community.
Methods and materials: Jini a llows cooperating hardware devices and software 
services to  access each other seamlessly. Jini c lients find and access services 
which are available in the network by themselves, which sim plifies the configura
tion and the access of Jini services in a network. We used Jini and a self-devel
oped iterative reconstruction algorithm  to develop a Jini reconstruction service. A 
physician selects the patient study from  a database and a Jini client looks auto
matically in the department's Intranet for a registered Jini reconstruction service. If 
successful, the client downloads a proxy object o f the registered Jini service, which 
is used to  reconstruct the  SPECT acquisition data. The reconstructed slices are 
visualized using a Java applet.
Results: O ur Jini im plem entation of a  reconstruction service functions on stan
dard personal computers, but nevertheless, our Jini service reconstructs the pa
tient study in approximately 20 seconds, because auxiliary data, which are needed 
for our implementation o f the reconstruction algorithm  used, are loaded in ad
vance.
Conclusions: Jini technology was applied to develop a robust reconstruction ser
vice for SPECT data, which can be used by mem bers o f our Jini com m unity w ith
out installing software on client machines.

B-0437 14:10

Developing of a Java application for im age analysis in radiology
A. Ferraris. G. Perron Cabus, L. Tettoni, S.D. Bianchi, M.C. Cassinis, G. Gandini; 
Turin/IT

Introduction: During last years, Java has been strongly improved; actually the 
m ost o f the com puter programmers, are Java developers. We have decided to 
develop a Java application, because it is a multiplatform  application available for 
m any Operating Systems.
M aterials and m ethods: To develop th is application, we used a Sun Java 
envi romeni (ver 1.2) for W indows/OS; necessarily this application has been tested 
also under Linux/OS and Solaris/OS.
To manage DICOM images we have developed a dedicated library, to visualize 
them we used exclusively Java functions. We also create a very fast MPR module 
with opportunity to generate im age slice on non ortogonais o r curved planes. 
Results: In our experience Java resulted a valid instrum ents o f development with 
great image processing capability, the entire work w ill be soon free available on 
Internet.

B-0438 14:20

Teaching com puter program in X-ray, ultrasound, MRI and radionuclide 
anatomy
M.B. Pervak. M.S. Kamenetsky, I.P. Vakulenko; Donetsk/UA

Purpose: Improvement o f students’ level o f knowledge in X-ray, ultrasound, MRI, 
radionuclide anatomy.
Methods and materials: Teaching com puter program developed consists of 10 
sections in all human organism systems. Each section contains images received 
by conventional X-ray methods, angiography, CT, MRI, u ltrasound and radionu
clide methods. The images are provided w ith anatomical schem es coming through 
the images in a specific "sem i-transparent" mode. The diagnostic im ages accom 
panied by textual, audio- and video information and anim ation contribute to  m od
erate mastering of X-ray, ultrasound, MRI and radionuclide anatomy. Students use 
the program in preparation for classes in radiology.

Results: The thorough analysis made at the end o f studying separate sections 
and the course o f radiology as a whole dem onstrated that the level o f knowledge 
was higher in the students who utilized th is program regularly. The form  o f infor
mation instruction and program service were positively assessed by students and 
colleagues from  other departm ents and medical universities.
Conclusion: The use of corresponding com puter program s contributes to  en
hancem ent of students’ level o f knowledge and facilitates the ir preparation for 
classes in radiology.

B-0439 14:25

Could electrical im pedance scanning be useful for detection o f m e
tastases of m alignant melanom as?
M. Facius1. A. M alich ', R. Anderson2, M. F leck', W.A. Kaiser’ ; 'Jena/DE, 
2Solna/SE

Purpose: Electrical im pedance scanning (EIS) is a relatively new non-invasive 
imaging modality for detecting cancer, based on inherent differences in the  dielec
tric  properties of norm al versus malignant tissue. In this study, we tested the reli
ability and feasibility of im pedance scanning (EIS) in the differentiation o f superfi
cial lesions suspicious for melanom a-m etastases or -relapses.
Subjects and methods: 18 indeterm inate lesions (chestwall, back, abdomen, 
inguinal, cervical, axilla, lower leg), h ighly suspicious for re lapses/m etastases of 
malignant m elanom as were examined using ultrasound (В-Mode, Color Doppler, 
Power Doppler; ATL, HDI 5000, USA) and TransScan TS2000 (Siemens, G er
many). A focal increase o f conductance, which was not caused by an artifact con
stituted a positive E lS-finding and was consequently suspicious for malignancy. 
The lesions were surgically treated or identified by MRT.
Results: 13/18 m alignancies were correctly detected as m alignant (sensitivity 
72 % ), whereas 5 out o f 18 were not detected by EIS.
Conclusions: Initial results suggest that EIS maybe useful as an adjunct to detect 
relapses of melanomas. However, h igher sensitivity would be necessary and lim i
tations have to  be taken into account (large lesion size, lesion depth).

B-0440 14:30

Autom atic detection of pulm onary nodules at spiral CT with a com puter 
aided diagnosis system : Clinical experience
D. W orm anns'. M. Fiebich2, M. Sa ld i', S. D iederich ', W. Heindel'; ’Münster/DE, 
2Giessen/DE

Purpose: To evaluate a com puter aided diagnosis (CAD) w orkstation w ith auto
matic detection of pulm onary nodules at low-dose spiral CT in a  clin ical setting for 
early detection o f lung cancer.
Methods: 100 consecutive low-dose C T  exam inations were reported by two radi
o logists in consensus. A  total o f 138 nodules were detected (79 w ith diameters 
< 5 mm, 59 with diameters > 5 mm). All examinations were reviewed using a UNIX- 
based CAD workstation with a  se lf developed algorithm  for autom atic detection of 
pulm onary nodules. The algorithm  is designed to  detect nodules with diam eters of 
at least 5 mm. The results of autom atic nodule detection were compared to  the 
consensus reporting of two radiologists as gold standard.
Results: CAD correctly identified 27 o f 59 (46 %) nodules w ith diam eters > 5 mm 
detected by visual assessm ent by the radiologists. Only 24 %  (36/138) o f all nod
ules were detected due to the large am ount of small (< 5 m m ) nodules which can 
not be detected by the algorithm . In addition. 14 nodules were detected which 
were not m entioned in the  radiologist’s report but represent real nodules in retro
spect, among them  11 (16 % ) nodules with a d iam eter â 5 mm. Analysis o f rea
sons for non-detection o f nodules by CAD included: exclusion because o f mor
phological features (35 % ), nodule density below the detection threshold (27 %), 
pleural contact (27 % ), segm entation errors (5 %) and other reasons (5 %). 
Conclusion: CAD significantly improves detection of pulm onary nodules at spiral 
CT and is a valuable second opinion in a clinical setting for lung cancer screening.

B-0441 14:40

An open source application for DICOM im ages with a plug-in interface
G. Perron Cabus. A. Ferraris, L. Tettoni, M.C. Cassinis, G. Gandini; Turin/IT

Introduction: If information technologies is increasing in radiology departm ents 
and there are many com m ercia l applications available; a lthough high costs are 
obstructing diffusion of these technologies. Moreover the applications seem not to 
be integrable. In our experience we wanted to create an OpenSource application 
to read DICOM images, analysis and to save images in JPEG format. W ith this 
application it is possible to integrate added functions by using a Plug-in interface. 
Materials and methods: To develop this application we used a GTK (gim p tool 
kit) freely available on the net. This application has been written in “C" language. 
Thanks to  the quality of the GTK libraries we could im plem ent very complex func-
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tions like im age-sending and a Plug-in interface. DcmView has been developed 
on Linux/OS version 2.2.14, but it is also available in W indows/OS version and it 
can be easily transferred to o ther OS like Be-OS or Unix/OS.
Results: In our experience, DcmView is a good application for im age analisys. 
The open structure of the system allows development and integration o f functions 
separately developed.

B-0442 14:50

Im age viewing, postprocessing and telem edicine by image viewing  
software Viewmed
D. Emme!, j .  Ricke, A. Haderer, M. Pech, С. G illessen, С. Zielinski, R. Felix; 
Berlin/DE

Purpose: To develop and im plem ent a universal software for im age viewing, 
postprocessing and telem edical image adm inistration and communication. 
Materials and methods: A W indows based view ing application was implemented 
optiona lly  w ork ing  as a he lpe r app lication  fo r in te rne t browsers. The lis t of 
fu n c tio n a lit ie s  in c lu d e s  rev iew  o f D IC O M  o r o th e r  m u ltim e d ia  im ages, 
postprocessing o f DICOM im ages including spatial frequency and contrast p ro
cessing (ß and у  curve correction), import, storage and export of DICOM and 
other m ultimedia images, im port of scanned images, and synchronisation w ith an 
HL7 based RIS system.
Results: Viewm ed serves as an integral part o f our Intranet based PACS-system 
for im age communication and image review on peripheral PCs such as located on 
wards or in outpatient clinics. Image postprocessing through ß and γ  curve correc
tion significantly improves review o f digital radiographs as proven by previous ROC 
analysis.
Conclusions: Viewm ed may serve as a stand alone application for telemedical 
scenarios. It may also be used to  satisfy im age review and image communication 
dem ands of a digital archive accessible via web interface.

B-0443 15:00

The EU project IERAPSI: Integrated environm ent for rehearsal and 
planning of surgical interventions
E. N eri'. D. C aram ella ', A. Jackson", N. John2, S. Sellari Franceschini',
N. Thacker2, G. A lusi3, G. Zanetti4, С. Barto lozzi'; 'P isa/IT ,2M anchester/GB , 
3London/GB, 4Cagliari/IT

The three-years EU project IERAPSI (Integrated Environm ent for the Rehearsal 
and Planning of Surgical Interventions, IST-1999-12175), started on January 2000, 
is aim ed to provide an interactive com puterised environm ent for addressing sur
gery of the petrous bone.
The IERAPSI system  will provide a group of im age view ing and analysis tools, to 
a llow  the surgical review of CT, MRI and angiographic exam inations in an interac
tive 3D manner, an integrated su ite  o f im age segm entation and visualisation, and 
a physics based surgical simulation system  w ith visual and haptic feedback for 
training surgeons to perform  operations on individual patient data.
C linical trials w ill be perform ed in three universities (Pisa, Manchester and Lon
don) using a standard bank of clinical test data which will be read into the IERAPSI 
system and presented to ENT surgeons. The system will be developed by a series 
of "anatomical calibrations" on individual patients: definition o f the areas of petrous 
bone that should be or should not be removed to obtain optimal clinical results, the 
presence of norm al o r aberrant blood vessels which m ust be avoided during the 
surgical procedure and the choice of optim al surgical approach. One specific task 
of the project is considered the identification o f the facial nerve. The manual iden
tification is considered necessary where anatom ical deformation is present due to 
pathological processes.
The presentation w ill describe the different com ponents of the IERAPSI system, 
w ith specific address to  surgical planning o f cochlear implantations.

The RheumaCoach is not an im age analysis system, but a computer-assistance 
for easier and less cum bersom e scoring. It is a JAVA-stand-alone application and 
downloadable for free. W e think that this software should be used for scoring rheu
matoid arthritis.

B-0445 15:15

Fractal geom etry: A useful tool in radiology
F. G rizz i'. P.C. M uzzio2, G. Bram billa ', N. D ioguard i'; ' fìozzano/IT ,2Padova/IT

Purpose: The aim  o f this study were a) to  investigate the fractal geom etry in order 
to m easure the complex and irregular shape of different b iological systems ob
served by means of radiological imaging and b) to  illustrate the fundamentals of 
fractal geometry.
M aterials and methods: The fractal analysis was autom atically done by means 
of a com puter analysis system. 23 breast lesions, 54 lung and 30 liver parenchy
mal patterns have been taken as examples of irregular structures currently quan
tified in a subjective m anner by physicians from different institutions.
Results: Fractal geom etry is an accurate tool for studying the complex shape of 
b iological systems. The use of the fractal dim ension to m easure the irregularity of 
b iological structures may allow us the quantification of small structural changes 
due to some pathological processes. It has also been found that the fractal d im en
sion measured using an im age analysis system is fully reproducible and not sub
jective.
Conclusions: Irregularity and complexity are the main features of every biological 
system , including human tissues, cells and sub-cellu lar components. These two 
properties cannot be quantified by means of the classical Euclidean geometry, 
which is able to  m easure regular object, practically unknown in Nature. This study 
shows that the fractal geom etry a llows the quantitative m easure o f the complex 
m orphology of different systems, such as breast lesions, lung and liver parenchy
mal patterns. Furthermore, this mathematical approach may be of help for the 
study of the non-linear dynamical process involved in many pathological processes.

B-0446 15:20

Evaluation of LC-Displays com pared to a high-end m onochrome and a 
standard color m onitor
J. Ricke, J. Mulzer, U.K.M. Teicharäber. T. Ehrenstein, С. Gillessen, A. Haderer, 
R. Felix; Berlin/DE

Purpose: To evaluate the diagnostic accuracy of LC-Displays compared to mono
chrom e and co lour displays employing high and low frequency details in digital 
radiographs.
Materials and m ethods: LC Displays Pritech Desk Med II 20" and Sanyo LMU 
18" were com pared w ith a Philips 21CY9 monochrome and a Sony 20SE color 
m onitor em ploying a ROC-analysis. A fter calibration o f the monitors 4 sim ilarly 
experienced radiologists rated the probability of the existence o f 100 high fre
quency and 200 low frequency details in 600 predefined locations. Digital radio
graphs o f statistical phantoms wer used simulating pneumothoraces, interstitial 
pneum onias and lung nodules. Statistical analysis was performed using Student's 
t-test.
Results: In high frequency details, the high-end monochrome m onitor dem on
strated significant advantages over LC-Displays. Compared to PC co lor monitor, 
true negatives were increased, though true negatives were decreased less signifi
cantly. For low contrast details, the monochrome m onitor showed highest accu
racy, followed by LC-Displays and PC co lor monitor.
Conclusion: Even though resolution was not different am ong the monitors, CRT 
technology showed advantages over LC-Displays. Variations between LC-Displays 
were significant with respect to  low contrast details. Angle dependent variations of 
im age contrast lim it LCD technology.

B-0444 15:05

RheumaCoach: A com puter-assisted approach to im prove the scoring of 
rheum atoid arthritis
P.L. Peloschek, F. Kainberger, K. Bogl; Vienna/AT

Recently we developed the RheumaCoach software package for the radiological 
quantification of rheumatoid arthritis follow ing the m ethods of Larsen and Rau. 
This software package includes a tutorial to explain the  basic pathology o f rheu
matoid arthritis as well as the above m entioned scoring procdures.The interactive 
quantification is about 20 % faster than the conventional scoring procedure, w ith
out any loss of quality.
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B-0447 14:00

Pelvic fractures: Clinical and radiological m id term  results after CT-guided 
closed reduction and percutaneous screw fixation
H.G. Staedele. A.L. Jacob, N. Suhm, P. Regazzoni, W. Steinbrich, P. Messmer; 
Basle/CH

Purpose: To report clinical and radiological m id term  results of pelvic ring frac
tures treated by CT-guided or CT-navigated closed reduction and percutaneous 
fixation (CRPF).
Methods and materials: An interdiscip linary team o f radiologists and surgeons 
treated 67 patients with 81 pelvic ring fractures (AO/ASIF type C) with CRPF. 
Between 10/1993 and 10/1999 61 patients w ith 81 fractures fixed with a tota l of 
161 screws had a mean clinical and radiological follow up o f 26.5 month (3 to  74 
month).
Results: 33/61 patients are painfree even after long m obilisation. 28/61 patients 
have little pain according to  a standardized questionnaire. Radiological follow up 
showed precise reconstruction in all 3 planes. Persistant pain despite anatomical 
reconstruction, foraminal callus form ation necessitating hemilam inectomy and 
superficial infection were observed in 1/67 patients each, loosening or breakage in 
3/161 screws, persistent pain leading to screw removal in 2 /161.
Conclusion: CT-guided and CT-navigated CRPF o f the pelvis are m inim ally inva
sive and precise. Because of the low intraoperative trauma the num ber of early 
and mid term  com plications is low. A high percentage of patients has no or little 
pain.

B-0448 14:10

Overview of percutaneous vertebroplasty in Iran
H. Ghanaati. K. Firouznia; Tehran/IR

Purpose: To demonstrate our successful experience with percutaneous vebroplasty 
(P.V.)and to determine the outcom e and com plications of PV. in our center. 
Methods and materials: CT-guided cem ent injections have been done in 10 pa
tients a t a mean age of 58.9 years (32 -  68 years old. 6 female & 4 male). Four 
patients were suffering from  metastasis, three from osteoporosis & three from 
hemangioma. Five patients had pathology in thoracic and five in lum bar region. 
The range of follow-up was from one to  six months.
Results: One patient died of myocardial infarction two months after vertebroplasty. 
A fter one month according to our clinical scoring, six patients (60 %) had com 
plete cure, two patients (20 %) showed significant and one patient (1 0% ) relative 
improvement. No complication was noted.
Conclusion: We concluded that percutaneous vertebroplasty can significantly 
prevent collapse of vertebral body to  improve pain.

B-0449 14:20

Treatment of rotatory cuff calcification with an US-guided needle 
disruption aspiration technique
F. Calliada'. A. Buvoli', D. Furiosi', M. C anepari1, O. BottinellP, R. Campani2;
1 Lodi/IT,2Pavia/IT

Purpose: To assess the value o f US-guidance to treat calcifications in the rotatory 
cuff with needle disruption aspiration (NDA) technique.
Method and materials: Twenty-eight consecutive outpatients w ith shoulder pain 
lasting over 3 months and absence of adhesive capsulitis were subm itted to NDA. 
Patients were clinically evaluated according to  the C onstant method and the size 
of the calcific deposits was recorded. NDA procedure was carried out a fter subac
romial anaesthesia by inserting one 16 gauge needle w ithin the calcification in the 
rotatory cuff under US guidance with 7 - 1 0  MHz probe. The calcifications were 
disrupted and aspirated by the needle and, at the end of the procedure 0.5 cc of 
steroid was injected within the residual calcification. The procedure was performed 
once in 26 cases and tw ice only  in two cases.
Results: NDA was carried out w ithout com plications in 92.8 % of cases, hyperal- 
gesic attack occurred in two cases. Constant average weight score moved from 
54 % to  95 %  and 89.2 % o f the scores was over 85 points one month after the

procedure. X-ray evaluation performed 4 weeks after NDA dem onstrated that ca l
cific deposits were a lm ost disappeared in 71.4 % of cases and reduced in size of 
more than 50 % in 28.5 %.
Conclusions: US-guided NDA technique is successful to treat calcifications in 
the rotatory cuff. Follow-up controls dem onstrated that results w ith US-guidance 
are comparable with those with fluoroscopy. Advantages over fluoroscopy include 
absence of radiation exposure and easier approach to small and low density cal
cific deposits.

B-0450 14:25

Extracorporal shock wave lithotripsy is highly effective in periarthritis  
hum eroscapularis
J. Peters: Frankfurt a. Main/DE

Purpose: Extracorporal shock wave lithotripsy has been used for many years for 
the treatm ent of renal, urethral, gallbladder and salivary gland calculi. In recent 
years various orthopedic disorders have been treated with high energy shock waves. 
H um eroscapular periarthritis is a  very painful and disabling disorder. Physical and 
drug therapy usually take a long time and frequently fail to  relieve symptoms, leav
ing radiotherapy as the  only remaining option. W e have studied the  effectiveness 
of extracorporal shock wave lithotripsy in the treatment of th is condition. 
M ethods: Eleven patients with hum eroscapular periarthritis, between 28 and 56 
years in age, were treated with high-energy shock wave lithotripsy. A ll patients had 
calcium  deposits in the supraspinatus tendon, up to 3 x  1 cm  in diameter. They all 
had tried physical therapy w ith negligible success and were taking antiinflam m a
tory drugs regularly. Mobility of the shoulder was limited.
Results: In nine patients a single treatment was sufficient for com plete dissolution 
of the calcium  deposits in the supraspinatus tendon, and the patients became 
asym ptomatic w ithin two days. In two patients a second treatm ent a fter an interval 
o f 6  weeks was necessary ubefore com plete resolution o f calcium  and pain were 
achieved. Full mobility of the shoulder was achieved in a ll patients. There was no 
correlation between the size of the calcium  deposits and the num ber of necessary 
lithotripsy sessions.
Conclusions: Extracorporal shock wave lithotripsy is extremely effective in the 
treatm ent of hum eroscapular periarthritis. This form o f treatm ent is superior to 
physical and drug therapy. It may replace these treatm ents and make radiotherapy 
totally unnecessary.

B-0451 14:30

CT-guided percutaneous radiofrequency ablation of spinal tumors
A. Gevargez . M. M atysek, PG. Kriener, G. Siepmann, M. Braun,
D.H.W. Grönemeyer; Bochum/DE

Purpose: In the last few years there have been dram atic changes in the therapeu
tic approach to local tum or therapy. Radiofrequency ablation (RFA) has been re
ported as a m ethod o f liver tum or destruction. W e have applied RFA modalities to 
the local therapy o f spine m etastases. Percutaneous local hypertherm ia o f spine 
metastases is indicated in patients where conventional cancer therapy is ineffec
tive due to  painful, severe, osteolytic bone metastases; high doses of opiates are 
necessary to contro l pain and rapid pain relief is necessary 
Materials and m ethods: Between Septem ber 1999 and August 2000, 17 pa
tients w ith 35 unresectable spine metastases underwent RFA on tum ors ranging 
from  1.5 to 9  cm  in diameter. CT im aging was used to guide RFA and lesions were 
excised by applying tem peratures of approxim ately 90° С for 8 minutes. O verlap
ping ablations were used for larger lesions. In patients w ith multiple lesions, RFA 
was performed in different locations. Subjective pain reduction was analyzed with 
the help o f a visual analogue scale (VAS). RFA was undertaken percutaneously 
on an outpatient basis on 17 patients (35 lesions), with an average follow-up length 
of 2 months.
Results: Overall, there was a significant postoperative reduction of the local tu 
m or pain as established with the help of a visible analogue scale (VAS). The com 
fortable and safe execution o f the procedure allows the expectation of a promising 
response.
Conclusion: RFA is an effective a lternative for the  percutaneous ablation of 
unresectable bone metastases improving pain reduction and can, when used 
adjunctively, reduce morbidity.

B-0452 14:40

CT/M RI-guided percutaneous laser discs decom pression (PLDD) using a 
minimally invasive highly flexible canula set
M. Braun. A. Gevargez, M. Matysek, D.H.W. Grönemeyer: Bochum /DE

Purpose: W hile using the diode laser for CT-guided PLDD a th in coaxially bent 
m em ory canula was developed and performed in clin ical use.

A Q J  С D È F 193

S
aturday



Material and methods: The PLDD canula se t was employed on 13 patients with 
hern iated lum bar discs. The em ployed lase r system  is a diode laser, w ith a 
980 + 30 nm wavelength (Ceralas D, CeramOptec®) and lightfibers with a 240 pm 
outside diameter. The stra ight positioned operating canula is placed vertically pos
terolateral up to  the intervertebral foramen under CT-guidance. Once the mandrin 
is removed out of the operating canula, a lightfiber with a 240 pm outside diam eter 
is placed in the disc. The lasering is performed in single shots lasting 0 .1 - 1  sec
onds and 1 second breaks. Output is 4 W, 1800 -  4000 J were applied in each 
PLDD.
Results: 84 %  (VAS) o f the patients had excellent o r good results and 16 % expe
rienced fair o r poor results since PLDD.
Conclusion: Optimal radial spread o f laser energy is accom plished by reducing 
the angle of the operation canula intradiscally. This and the thin 20 gauge canula 
make this an excellent tool for CT guided PLDD in nonsequestered herniated discs 
and especially suitable for the  therapy of segments L5/S1 and/or in the cervical- or 
thorax spine.

B-0453 14:50

Balloon dilatation o f recurrent ostial occlusion o f the frontal sinus
D. Göttm ann. M. Strohm, E.-P. Strecker; Karlsruhe/DE

Purpose: In patients suffering from  chronic frontal sinusitis there is a high inci
dence of repeated recurrent ostial stenosis causing acute inflam m atory sym p
toms. Balloon dilatation representing a less invasive alternative to repeated sur
gery has been evaluated.
Patients and methods: 7 patients with recurrent chronic frontal sinusitis were 
operated previously 2 to 4 tim es w ithout any perm anent success. Using the 
endonasal access the ostium  of the frontal sinus has been crossed w ith an 
angiographic catheter and a hydrophilic guidewire under fluoroscopic control. Then, 
the stenosed ostium  has been dilated w ith a PTA high pressure balloon w ith a 
diam eter of 5 mm initially, increasing to 8  mm. This procedure has been performed 
2 to 8 times w ith intervals o f 2 to 12 weeks.
Results: All procedures were technically successful, there were no complications. 
A ll patients are free of sym ptom s and have no evidence of recurrence as con
firmed by endoscopy with a follow-up of 6 months to  5 years.
Conclusion: In patients with repeated frontal sinusitis balloon dilatation is a new, 
successful and far less invasive m ethod fo r treatm ent of th is painful disturbing 
disease.

B-0454 15:00

Lumbar sym pathicolysis in diabetic patients
R. Moll. M. Fieger, P. Frühwald, J. Knüpffer, P. Range, A. Kraus, G. Schindler; 
Würzburg/DE

Purpose: To evaluate the potential o f lum bar sym pathicolysis in d iabetic patients 
when there is no possib ility of surgical o r radiological reconstruction of the proxi
mal arteries.
M ethods and m aterials: 56 patients w ith ischem ic disease o f the lower limb un
derwent one to  three CT-guided lum bar sym pathicolysis in dorsal approach. Per
cutaneous neurolysis, using a 22 G fine needle, after a test block with contrast 
agent and local anesthetic, definitiv block with 10 - 1 5  ml o f 95 % ethanol and 3 -  
5  ml o f local anesthetic in lum bar segm ent 3 and 4. 55 % (31/56) were diabetic 
patients. Success was defined as the prevention of amputation or the reduction/ 
e lim ination o f pain.
Results: Amputation rate of all patients was 44 %, o f d iabetic patients 48 % and 
o f non-diabetic patients 40 %, but dependant on the state o f the disease (III: 35 %, 
İV: 46 % ).There was no m orta lity and no severe complication like bleeding, hydro
nephrosis, persistant neuralgia which were found w ith surgical sympathectomy. 
Two-segment technique and repetition o f the intervention cannot improve success 
rate.
Conclusion: There is a good chance (m ore than 50 %) for diabetic patients to 
profit by lum bar sympathicolysis. The success rate is slightly lower than in non
diabetic patients, com plication rate is s im ilar and negligible.

B-0455 15:10

CT-guided periganglionic corticosteroid injection in sciatica: Follow-up 
study on 50 cases
A.V. G iordano. M. Gallucci, R. De Amicis, D. Erriquez, M. Caulo, С. Masciocchi; 
L'Aquila/IT

Purpose: CT-guided periganglionic injection of corticosteroids has demonstrated 
a long-term  analgesic effect in patients with radicular sciatica. The aim of this work 
w as to  asses the  long term  e fficacy o f th is  com bined therapy in cases of 
monoradicular sciatica, com paring cases o f foraminal stenosis caused by arthritis 
o r by intervertebral d isk herniation.
M aterial and m ethods: Fifty patients with m onoradicular sciatica underwent CT- 
guided periradicular corticosteroid therapy. In 25 cases the synptoms were caused 
by arthritic changes and in in the remaining 25 cases by radicular compression 
due to d isk herniation. In all the cases the treatm ent involved the percutaneous 
introduction of 80 m g of Triamcinolone Acetonide into the intervertebral canal, using 
a 22 G needle.
Results: On clinical follow-up seven days after treatment there was symptomatic 
improvement in 23/25 cases of arthritic foraminal stenosis and in 22/25 cases of 
foram inal stenosis due to  d isk herniation. The improvement was present after six 
m onths in 12 patients with arthritic changes and in 20 patients affected by disk 
herniation.
Conclusion: Periganglionic corticosteroid injection provides useful therapeutic 
support in monoradicular compressive sciatica. It is more effective in patients with 
disk herniation, probably because of the high rate o f spontaneous resolution of 
this pathology.

B-0456 15:20

Paravertebral nerve block in a high-field MR-system: Clinical evaluation of 
63 patient series involving 261 punctures
E.K. Salomonow itz. M. Glatz; St. Pölten/AT

P urpose: Lum bar pa ra ve rte b ra l nerve  and  face t jo in t b locks  a re  sim ple 
interventional techniques that produce dram atic relief for patients suffering from 
pain involving groin, lower extremity, and the lumbar spine. We have developed a 
MR-guided puncture for a standard closed-bore magnet system to add safety and 
sim plicity to  this clinical pearl.
Materials and methods: Since 1997, 63 patients underwent a complete pain 
managem ent series consisting o f up to five consecutive MR-guided punctures 
with local perineural anestetic and steroid in the same location, according to the 
clinical presentation, at intervals o f one to  three weeks. The 63 sets involved 261 
individual punctures. Indications were disc herniations with refusal to operate, and 
postoperative states. The precision of a puncture was evaluated by visual assess
ment of the location of the titanium  needle tip, local contrast injection, and neuro
logic effect. The clinical results o f treatm ent were evaluated by visual-analogue 
scaling and neurologic testing.
Results: 43 needles o f the 261 punctures (16.5 %) had to be repositioned due to 
visible thecal contrast extravasasion. 47 o f the 63 patients (74.6 %) were cured, 
and nine (14.3 %) reported a change for the better. There were no side effects nor 
complications.
Conclusion: Interventional radiology is called upon to  execute the notions of health 
econom ics and provide additional benefit to  our patients. MR-guided pain m an
agem ent is simple and very effective and the crucia l step for its implementation is 
not to contem plate its application but to sim ply sta rt applying the procedure.
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B-0457  14:00

Evaluation of focal liver lesion vascularity using color/power Doppler 
w ithout and with echocontrast agent
L. A ian i. C. Borghi, F. C larizia, A. M artegani; Com o/IT

Purpose: To demonstrate that the use o f an echocontrast agent (SonoVue™) with 
dedicated algorithm  scans, a llows the visualisation of macro and microvascular 
parenchyma characteristics.
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Methods and materials: 20 patients with prim ary benign (hem angiom as) or ma
lignant focal liver lesions and secondary (mets) hypo- and hypervascular lesions 
underwent ultrasound Color/Power Doppler examination w ithout and with contrast 
agent, (SonoVue™, Bracco, M ilan, Italy). Acusón Sequoia system  equipped with 
2 - 4  MHz probe and Contrast Coherent Imaging (CCI) a t low mechanical index, 
was used. On a semiquantitative scale the capability, to show macrovascular struc
tures and possible modifications of parenchyma during the basal arterial, portal 
and late phases using Color or Power Doppler with and w ithout echocontrast ad
ministration, was evaluated.
Results and conclusions: Color/Power Doppler is w ide ly used for the study of 
focal liver lesions. Its lim itations in term s of sensitiv ity prevents the possibility of 
showing the microcirculation. This study dem ostrates that low ΜΙ-CCI and con
trast enhancement allow the visualisation of both macrovascular and parenchy
mal circulation characteristics.

B-0458 14:10

Specific features of focal hepatic lesions on pulse inversion and interm it
tent imaging after ultrasound contrast agent bolus injection
F. Calliada1, R. Cam pani2. 0 . Bottinelli2, M. Passamonti1, A. Vercelli2,
A. Azzaretti2; 'Lod i/IT ,2Pavia/IT

Purpose: The purpose o f this study is to determ ine the role o f Pulse Inversion and 
Intermittent Imaging (P l& ll) after bolus injection o f U ltrasound (US) contrast agent 
for characterization o f hepatic lesions.
Method and materials: 45 haem angiom as in the liver in 40 patients and 56 m a
lignant hepatic tumors in 35 patients were evaluated with pulse inversion har
monic US using HDI-5000 scanner (ATL). US im ages were obtained after a bolus 
injection of 2.5 g of Levovist US contrast agent. The evaluation was performed 
with P l& ll acquiring images in arterial, porta l and late phases. The contrast en
hancement pattern of 101 hepatic lesions was assessed. Dynamic contrast en
hanced CT was performed in every patient.
Results: During the arterial phase o f 45 haemangiomas, 39 revealed a peripheral 
enhancement filling-in centripetally in late phase, the remaining 6 (13.3 %) showed 
homogeneous enhancement. In 48 metastases, the  enhancem ent was rim-like in 
22 (45.8 %), homogeneous with early washout in 5 (10.4 %) and central stippled 
in 3 (6.2 % ), and in the remaining 18 (37.5 %) no significant enhancem ent was 
seen. All the metastasis were hypohecoic in late phase. Hepatocellu lar carcino
mas revealed rapid enhancement, in a rteria l phase heterogeneous in 4 (50 %) 
and homogeneous in 4 (50 %). CT results confirm ed US enhancem ent pattern in 
98 lesions (97 %).
Conclusions: Haemangiomas showed peripheral enhancem ent w ith centripetal 
fill-in (86.6 %) or homogeneous enhancem ent (13.3 % ) in a rteria l phase with en
hancement sim ilar to liver parenchyma in late phase. P l& ll seem s to  be highly 
specific for d iagnosis o f haem angiom as dem onstrating characteristic enhance
ment features, equivalent to  dynamic CT.

B-0459 14:15

MR imaging of a tetracycline controllable expression vector
H. Alfke. F. Nocken, H. Stoppler, J.T. Heverhagen, F. Czubayko, K.J. Klose: 
Marburg/DE

Purpose: MR imaging o f a tetracycline controllable expression vector comprising 
the cDNA coding for human tyrosinase, a key enzym e in m elanin synthesis. 
Materials and methods: Followed by the stable transfection o f a doxycyclin hy
drochloride (Dox) dependent tyrosinase expression vector (Tet/off) into the human 
breast cancer cell line MCF-7 we established vector positive cell clones. The cell 
c lones w ere  a n a lyse d  fo r ty ro s in a s e  exp re ss io n  by m eans  o f RT-PCR, 
immunhistochemical staining using tyrosinase specific antibodies, Melanin sta in
ing and MR imaging (T1 weighted high resolution SE and GE sequences) depen
dent on Dox treatment.
Results: Cell clones contained tyrosinase mRNA and were sta ined positively for 
tyrosinase and melanin only in the absence o f Dox. A lso the MR images distinctly 
detect more than 20 % h igher signal intensity in untreated cells in com parison to 
treated ones.
Conclusion: The MRI enables the detection of adjustable gene expression vec
tors in living cells. This detection system  could be an useful tool for the develop
ment o f in vivo gene transfer strategies and offers a perspective of monitoring the 
persistence of gene expression.

B-0460 14:25

Pretreatm ent visualization of hepatic vasculature w ith contrast-enhanced  
MRA: 1M vs. 0.5M Gd-DTPA for contrast-enhanced MRA of the liver 
arteries for therapy planning in patients with HCC
M. M atzko. A.M. Huber, A. Huppertz, J. Scheidler, Т.К. Helmberger, M.F. Reiser; 
M unich/DE

Purpose: To compare results of 3D dynam ic MRA of the liver arteries in patients 
with HCC prior to therapy using a 1.0 molar Gd-DTPA contrast agent and a 0.5 molar 
Gd-DTPA contrast agent.
M ethods and m aterials: 30 patients with HCC were examined on a 1.5 T  unit 
with a  fast gradient system (Symphony, Siemens, Germany) using a dynam ic 3D 
MRA sequence (ТРЯЕ/РА 3.3/1.37/250,512 x  512 matrix, acquisition time 2 x  19 s 
breath hold) during arteria l and porta l venous phase. A 0.5 m olar Gd-DTPA con
trast agent (Magnevist, Schering, Germany, 15 patients) o r 1.0 molar Gd-DTPA 
contrast agent (Gadovist, Schering, Germany, 15 patients) in a tota l am ount of 
30 ml contrast agent with a injection rate o f 2 m l/s was applied. Image subtraction 
and MIP reconstruction were performed. Two radiologists evaluated the image 
quality with a  six-point grading system (0 ... poor, 5  ... excellent). The image qual
ity analysis included an evaluation o f the arteria l and porta l venous S/N ratio and 
С/N  ratio, and the  visualisation of the main and peripheral branches o f the liver 
a rte ry  and the  porta l vein.
Results: In the grading image quality of 1 mol enhanced MRA was superior to 
0.5 mol enhanced examinations. In the 1 mol enhanced examinations there was a 
significant higher S/N (80.29) and C/N (79.79) than in the 0.5 mol enhanced ex
am inations (S/N 43.56; C/N 42.84).
Conclusion: 3D dynam ic MRA o f the liver a rte ries w ith 1.0 mol Gd-DTPA is supe
rior to enhancem ent w ith a 0.5 mol Gd-DTPA and offers a high quality road map 
fo r therapy planning in patients with HCC.

B-0461 14:35

Specific features of hepatic tumors on C3-m ode bidim ensional gray scale  
US technique with microbubble contrast agent
P- R icci. M. Coniglio, A. Di Filippo, V. Cantisani, F. Arduini, R. Passariello; 
Rom e/IT

Purpose: C3-M ode (Combined Contrast Chain mode -  Esaote, Italy) is a recently 
developed real-time, high spatial resolution, bidim ensional gray scale technique, 
which ensures high sensitivity in the depiction o f the effect of contrast agents. This 
technique is based on a tem poral correlation of successive echoes of the same 
scanned area. The purpose of th is study is to  determ ine the role o f this technique 
in the characterization o f focal liver neoplasms.
Methods and materials: Thirteen hepatic tum ors (5 hemangiomas, 3  HCCs, 3 
mets and 2 FNHs) in 13 patients were evaluated with C3-M ode using Technos 
scanner (Esaote, Genoa, Italy). US im ages were obtained before and after con
trast administration of a bolus injection of the 4 g microbubble contrast agent Levovist 
(Schering, Berlin, Germ any) with the incremental interval delay scanning tech
nique.
Results: All the hem angiom as revealed initial peripheral enhancem ent, mainly 
globular, with progressive centripetal filling-in. The HCCs showed rapid enhance
ment in the arteria l phase, w ith fast wash-out in the porta l phase. Rim-like en
hancem ent was present in 2 out 3 mets, while one revealed hom ogeneous en
hancem ent with rapid wash-out. Both FNHs presented rapid arteria l enhance
ment and hom ogeneous filling-in during the portal phase.
Conclusions: All liver neoplasm s presented characteristics enhancem ent fea
tures at C3-M ode evaluation, equivalent to dynam ic CT or MRI.

B-0462 14:45

USPIO-enhanced m agnetic resonance im aging of atherosclerotic plaques
S.A. Schm itz. M. Taupitz, S. Wagner, K.-J. Wolf, D. Bayersdorff, B.B. Hamm; 
Berlin/DE

Purpose: Experimental data show accumulation of ultrasmall superparamagnetic 
iron oxide (USPIO) partic les in atherosclerotic plaques. SPIO uptake occurred in 
p laques showing an increased endothelial perm eability and m acrophage phago
cytosis as signs of inflam m atory plaque activity. W e incidentally observed USPIO 
uptake in aortic and arteria l wall segm ents in patients who had orig inally received 
the MR contrast agent for staging lym ph node metastases.
Materials and methods: Twenty patients, 19 male, 1 female, mean age 64 (29 -  
78) years, w ith b ladder o r prostate cancer underwent MRI using a T2*-weighted 
high-resolution gradient-echo sequence prior to and 24 -  36 hours after intrave
nous injection o f 2.6 m g Fe/kg of SPIO (Sinerem®). The aorta, both common, 
external and internal iliac, as well as both superficia l femoral a rte ries were ana
lyzed.
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Results: One patient was excluded. A positive finding was defined as an area of 
pronounced signal loss on postcontrast im ages clearly confined to the arterial 
wall, which was absent in the precontrast examination or increased in size. Such a 
finding was observed in 1 -  3 arteries in 7 o f the 19 patients.
Conclusions: The pronounced signal loss in the wall o f the aorta and pelvic arter
ies seen in part o f an e lderly patient population after intravenous USPIO adm inis
tration strongly suggests that th is contrast agent accum ulates in human athero
sclerotic plaques.

B-0463 14:55

Optim ization of test-bolus injection technique for accurate tailoring of 
arterial enhancem ent at CT-angiography: Is saline flushing necessary?
S. Schick. A. Gahleitner, K. Hittmaier, D. Fleischmann; Vienna/AT 

Purpose: To assess the effect of combining test-bolus injections of contrast m ate
rial with autom ated saline flushing of the venous system at CT-angiography. 
Method/materials: 66 consecutive patients referred for СТА o f the abdominal aorta 
underwent two test-bolus injections: In all patients, one o f the test-boluses con
sisted of a saline pre-flush, 16 ml contrast m edium, and a saline post-flush. The 
other test bolus was e ither a  contrast injection w ithout saline flushing (group A, 
n =  22), o r a contrast injection with saline post-flushing only (group B, n =  22), or a 
contrast injection with saline pre-flushing only (group C, n = 22). The time-to-peak 
(TP), the peak enhancem ent (PE) and the area under the curve (AUC) were deter
m ined from  the tim e-attenuation curves and com pared w ithin subjects o f each 
group.
Results: PE and AUC was significantly higher in patients w ith saline pre and 
postflushing (85/400 HE in A and 87/400 HE in C) com pared to no saline flushing 
in A (65/328 HE) and soley pre flushing in С (58/318 HE). PE and AUC were not 
significantly different between pre and post-flushing (88/444 HE) compared to soley 
post flushing (87/425 HE) in B.
Conclusions: If used for tim ing purposes alone, saline flushing o f the venous 
system is not necessary. It is critical, however, if the tim e-attenuation response to 
the test injection is used quantitatively for calculating individually custom ized in
jection protocols.

B-0464 15:05

Hepatocellular carcinom a: Findings at Mn-DPDP MR im aging with 
histopathologic correlation after liver transplantation. Prelim inary results
E. C asciani. G. Gualdi, E. Polettini, M.T. Lonardo, M. Rossi, I. Pecorella,
U. Di Tondo: Rom e/IT

Purpose: To com pare lesions detection and characterization predicted by Mn- 
DPDP-enhanced MR imaging w ith histopathologic correlation after liver transplan
tation.
Material and methods: Ten patients w ith liver cirrhosis and high level of aFP 
underwent MR im aging before (T 1 -weighted SE, T 1 -weighted SE Fat Suppres
sion, T2-weighted SE) and 40 m inutes -  1 hour a fter the end o f intravenous ad
m inistration of 8 -  10 pm ol/kg Mn-DPDP (T 1 -weighted SE, T1-weighted SE Fat 
Suppression). MR im aging findings were correlated with findings at 7 mm thick 
sections pathologic examination after liver transplantation.
Results: At m acroscopic examination, 42 suspect (other that regenerative nod
ules) nodules were identified in 10 patients. MR depicted 4 of 18 (22 % ) diameter 
inferior 1 cm  nodules, 13 of 19 (68 %) diam eter between 1 to 2  cm nodules and 5 
o f 5 (100 % ) d iam eter superior 2 cm  nodules. M icroscopic examination revealed 
37 HCC, 3 dysplastic nodules w ith subfocus o f HCC, 1 adenom a and 1 complex 
cyst. Hom ogeneous enhancem ent was observed only in 4 nodules o f HCC, while 
all the o ther focal liver lesions showed little o r no tum or enhancem ent resulting in 
increased lesion conspicuity. However, som e lesions were more readily detected 
in unenhanced MR images.
Conclusion: M n-DPDP is a safe contrast agent for MR im aging of liver lesions. 
Mn-DPDP-enhanced im ages can improve detection and characterization o f hepa
tocellular carcinom a. To obtain optimal d iagnostic information of liver lesions T2- 
w eighetd im ages are also essential.

B-0465 15:10

BisBOMEDTA-Manganate m agnetic resonance im aging enhancem ent and  
com parison with M ultiHance in rabbit liver
A. Tartaro ’ , P. De M atthaeis ', L. Calabi2, F. Uggeri2, L. Bonomo1; 'Chieti/IT, 
Ш а п /IT

Purpose: To com pare the M agnetic Resonance Imaging (MRI) enhancem ent of 
d iffe rent doses o f bis (benziloxym ethyl)EDTA-M anganate, d im eg lum ine salt 
[bisBOMEDTAMn] w ith a single dose of gadobenate dimeglum ine (MultiHance), 
in rabbit liver.

M ethod and m aterials: Five rabbits were imaged, under anesthesya, by using a
1.5 T scanner and dedicated surface coil. Each animal was scanned before, 5 and 
20 min after IV injection of three different doses of bisBOMEDTA-Mn (0.01 mmol/kg, 
0 .03 m m ol/kg and 0.05 mmol/kg) and M ultiHance (0.01 mmol/kg). Scan protocol 
included T 1 weighted spin-echo (SE) sequences (parameters: ТЕ 500, TR 12 and 
slice thickness 3 mm) and in-phase and out-phase fast low angle shot (FLASH) 
sequences. All images were acquired on axial plane. Signal enhancement was 
measured by drawing circular regions of interest (ROIs) in the right lobe of the 
liver. Relative enhancem ent (RE) was defined as the signal difference divided by 
the pre-contrast signal.
Results: The dose o f 0.03 m m ol/kg of bisBOMEDTA-Mn showed the highest RE 
in all sequences. As com pared to MultiHance, a significant higher signal enhance
m ent of bisBOMEDTA-Mn was calculated at 5 and 20 min after IV injection. 
Conclusions: A t 0.03 m mol/kg concentration, bisBOMEDTA-Mn showed the best 
liver im aging result. RE o f b isBOMEDTA-Mn was always h igher than RE of 
MultiHance.

B-0466 15:20

USPIO-enhanced direct throm bus MR imaging: Preclinical evaluation of a 
new technique
S.A. Schm itz. S. W interhalter, S. Schiffler, R. Gust, S. Wagner, W. Semmler,
S. Coupland, K.-J. Wolf; Berlin/DE

Purpose: To test the hypothesis that Ultrasmail superparam agnetic iron oxide 
(USPIO) may diffuse into nonendothelialized fresh throm bi owing to the high intra
vascular concentration of this blood-pool MR contrast medium.
Materials and methods: Stagnation thrombi o f different organizational stages (1, 
3, 5, 7  o r 9 days) were induced in the external jugular vein o f 25 rabbits. Direct 
throm bus MR imaging was performed using a fatsat T 1 w gradient-echo sequence 
(3D-MPRAGE) before and 24 h after I V. USPIO (DDM 43/34 from IDF. Berlin; 
particle size 25 nm, 200 pmol). The length of the thrombi demonstrated on 3D- 
reconstructions was compared to  X-ray venography and histology. Agreement was 
determined using a length ratio (thrombus length atT1 w MRI/true thrombus length). 
T 2 "w  g ra d ie n t-e c h o  (3 D -F L A S H ) im a g e s  w e re  g en e ra te d  and  sco red  
semiquantitatively.
Results: T1w 3D  reconstructions visualized appeared as hyperintense structures. 
The mean length ratio increased significantly from  pre- to  post-contrast MRI at a 
throm bus age o f 3 days (0.6 ± 0.4 to 0.8 ± 0.4), 5 days (0.1 ±0 .1  to 1.0 ± 0 .1 ) and 
7 days (0 to 0.6 ± 0.4), but not at 1 day (0.1 ± 0.3) o r 9 days (0), p <0.05. No signal 
change was observed on T2*w  images.
Conclusions: USPIO enhances throm bi of a  defined age on T1w MRI, but no 
signal change can be observed on T2*w  images. USPIO-enhanced direct throm
bus MR imaging may have a potential for the detection and age characterization of 
thrombi.

14:00-15:30_____________ ______ _______ Room К

Interventional Radiology

SS 709b
Hepatobiliary intervention
Chairpersons:
N. Gourtsoyiannis (Iraklion/GR)
J. Lam m er (Vienna/AT)

B-0467 14:00

Radiologic gastrostomy placem ent: Balloon- vs. mushroom-retained 
catheters
B. Funaki’ . R. Peirce’ , J. Lorenz’ , G. Zaleski2,T. Van Há’ , J. Rosenblum',
J. Lee f'; 'Chicago, IL /U S ,1Racine, WI/US

Purpose: Two different types o f percutaneous flouroscopic gastrostom y proce
dures were evaluated.
Materials and methods: Between July 8, 1999, and August 4, 2000, eighty per
cutaneous gastrostomy catheters were placed in eighty patients in eighty attempts. 
Twenty-five 16,18, o r 20 French balloon-retained catheters and fifty-five 20 French 
m ushroom -retained catheters were inserted. Catheters were placed on the basis 
of operator preference, except balloon-retained tubes were preferentially placed in 
patients with obstructive head and neck or esophageal malignancies. Follow-up of 
these patients was conducted through chart reviews and telephone interviews. 
The technical success, procedural complications, and catheter complications were 
recorded. Chi-squared statistical analysis was performed.
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R esu lts : Technical success was 100 %  (80/80) and there were no procedural com
plications. In patients who received balloon-retained catheters, the major compli
cation rate was 0 %, the minor complication rate was 8 %  (2/25), and the tube 
complication rate was 68 %  (17/25). The following complications occurred: cath
eter dislodgement (n = 17), superficial cellulitis (n = 1 ), and bleeding gastric ulcers 
(n = 1 ). In patients who received mushroom-retained catheters, the major compli
cation rate was 0 %, the minor complication rate was 4 %  (2/55), and the tube 
complication rate was 4 % (2/55). The following complications occurred: superfi
cial cellulitis (n = 2), tube occlusion (n = 1), and periostomal tube leakage (n = 1). 
There were no significant differences in major and minor complications between 
procedures. Balloon-retained catheters had a significantly higher rate of tube com
plications.
Conclusion: Compared with balloon-retained catheters, mushroom-retained gas
trostomy catheters are significantly more durable and secure and are less prone 
to tube dysfunction. These catheters should be preferentia lly placed when pos
sible.

B-0468 14:10

Percutaneous cholecystolithotom y in elderly patients with empyaem a of 
gall bladder
S.K. Aaarwal'. G. Mackie5, P. Jennings', R.G. W illis ’ ; 'Carlisle/GB, 
:'Dunferm line/GB

Purpose: To use the principle o f percutaneous nephrolithotomy (PCNL) in the 
treatment of gallstones with empyema of gall b ladder in e lderly patients unfit for 
surgery.
Materials and methods: Thirteen e lderly patients with empyema of gall bladder 
presenting between september 1991 and October 1998 were included in the study. 
Seven were m ales and six were fem ales aged between 58 and 93 years with a 
mean of 78 years. Two patients underwent em ergency laparotom y which resulted 
in cholecystostomy as it was judged too dangerous to complete the planned chole
cystectomy. Eleven patients with the clinical diagnosis of empyema of gall bladder 
were referred urgently for ultrasound guided percutaneous drainage (PJ). Percu
taneous cholecystostomy was combined with track dilatation, lithotripsy and ex
traction of gall stones.
Results: Complete stone clearance was achieved in 12 patients (92.3 % ). There 
were no immediate complications and no in-hospital o r 30 day mortality. During a 
mean follow-up of 26 months, 11 patients underwent ultrasound scan; 8 remained 
stone free. On subjective evaluation 8 were asymptomatic (2 with recurrent stones). 
Conclusion: In e lderly patients presenting as an em ergency with empyema of 
gall bladder, ultrasound guided percutaneous drainage followed by track dilatation 
and endoscopic extraction of gallstones appears to be a safe and satisfactory 
management plan in high-risk patients.

B-0469 14:20

Percutaneous cholecystostomy vs. conservative treatm ent for acute 
cholecystitis: W hat is preferable for high surgical risk patients?
A.A. Hatzidakis. E. Chrysos, PK. Prassopoulos, I. Petinarakis, H. Sanidas,
D. Tsiftsis, S. Vassilakis, N. Gourtsoyiannis; Iraklion/GR  

Purpose: To compare the effectiveness o f percutaneous cholecystostom y (PC) 
versus conservative treatm ent (CO) in high surgical risk patients w ith acute chole
cystitis.
Materials and methods: One hundred twenty (120) high surgical risk patients 
were referred with acute cholecystitis. All patients fulfilled the ultrasonographic 
criteria of acute inflammation and had an APACHE II score > 10. Patients were 
randomized in two groups. PC was attempted in 63 cases. Sixty patients were 
successfully punctured under ultrasonographic o r computer-tomographic guidance 
and comprised the PC-group. Fifty seven patients were treated conservatively and 
comprised, together with the 3 patients undergone unsuccessful puncture, the 
conservatively treated CO-group.
Results: In the PC-group, symptom resolution occurred in 44 patients, 9 of which 
were uneventfully operated following clinical improvement. Six patients were suc
cessfully operated in high risk because of persisting sym ptom s and/or catheter 
dislodgement while 10 patients died w ithin 30 days either from underlying dis
eases (n =  7) o r from  ongoing sepsis (n =  3). In the CO-group, 8 patients died 
w ithin 30 days from ongoing sepsis. Overall, 44/60 patients (73 %) benefited from 
PC while 52/60 (87 %) from  conservative management.
Conclusion: In our experience, conservative managem ent o f high surgical risk 
patients with acute cholecystitis was more effective and exhibited lower m ortality 
rates than PC.

B-0470 14:30

Percutaneous cholecystostom y in the m anagem ent of acute cholecystitis
M. Patias, I. Hadas-Halpern, D. Fisher, M. Knizhnik, I. Zaghal, Jerusalem/IL  

Purpose: To evaluate the efficacy and safety o f percutaneous cholecystostomy 
as the initial treatm ent o f acute cholecystitis in high-risk patients.
M aterials and methods: From 1994 -1 9 9 9  out of a  tota l o f 323 patients who 
suffered from  acute cholecystitis, 80 patients (42 men. 38 women) aged 53 -  96 
years underwent u ltrasound-guided percutaneous cholecystostom y as the initial 
treatment. S ixty-three patients had acute calculous cholecystitis, four patients had 
acalculous cholecystitis, eleven patients had sepsis o f unknown orig in and two 
patients had biliary obstruction.
Results: Sixty-eight patients improved soon after percutaneous gallbladder drain
age. Ten patients died due to o ther conditions disease and two patients died as a 
result of b iliary peritonitis. Thirty-two patients had interval cholecystectom y (15 
laparoscopic and 17 open) w ithout com plications. During a one year follow up four 
additional patients died from other conditions, 18 patients had no gallbladder symp
toms, and 14 were lost to  follow up.
Conclusion: Percutaneous cholecystostom y is an effective procedure w ith low 
morbidity and m ortality and makes a significant contribution to the treatment of the 
acute cholecystitis in high risk patients.

B-0471 14:35

Metallic stents in the treatm ent of benign biliary strictures: 12-year follow- 
up
M. Bezzi. V. Cantisani, A. Zolovkins, G. Andreoli, F.M. Salvatori, P. Rossi; 
R om e/IT

Purpose: To determine the long-term  efficacy o f m etallic stents in the treatm ent of 
recurrent benign biliary strictures (BBS).
Materials and method: From 1988 to 1999, 35 metallic stents were positioned in 
29 patients (mean age 54 years, range 1 3 -8 1  years) w ith BBS resistant to ba l
loon dilatation who were not candidates to  reconstructive surgery. Stricture level 
was a t b iliary-enteric anastom osis (n =  10), common bile duct (n =  8), and end-to- 
end choledocal anastom osis after liver transplantation (n =  11). N ineteen single 
and 13 double Z-stents were placed in 26 patients, 3 Angiomed stents were placed 
in 3 patients. Patency was assessed by life-table analysis. The longest follow-up 
period was 12 years (average 6 years; range 1 -  12 years).
Results: Technical success rate was 100 %, with no com plications. The 1 -year, 5- 
year and 10-year prim ary patency rates were 89 %, 60 %  and 40 %, respectively. 
Reintervention due to epithelial hyperplasia associated with stones and sludge 
form ation was necessary in 12 cases (41 % ) (average 1.3 procedures/patient), 
and consisted in balloon dilatation, lithotripsy, and debris removal. The 5-year and 
10-year secondary patency rates after reintervention were 80 %. Therapeutic re 
su lts were better in patients w ith com m on bile duct strictures as com pared with 
strictures a t b iliary-enteric anastom oses (P < 0.5).
Conclusions: Expandable metallic stents are effective in the treatm ent of BBS, 
as they improve the quality of life. Long-term patency can be achieved in a large 
num ber of cases by a lim ited num ber o f re interventions e ither radiological o r en
doscopic.

B-0472 14:45

Prelim inary results of covered GORE biliary stent for m alignant obstruc
tion
P. Rossi, M. Bezzi, A. Zo lovkins. F. Salvatori, M. Rossi; Rom e/IT  

Purpose of th is study was to determ ine the safety, efficacy and performance o f a 
new covered self-expanding stent in the treatment of malignant b iliary obstruction. 
Materials and methods: This pilot study included 15 patients with biliary stricture 
located in the CBD or CHD  pancreatic carcinom a 13 pts, metastatic hilar nodes 2 
pts). From January to August, 2000, 16 stents covered w ith non-porous ePTFE- 
FEP were placed percutaneously (d iam eter 8 and 10 mm, length 4 ,8  and 10 cm). 
In 7  cases the b iliary endoprostheses had transm ural holes at proximal end to 
a llow  drainage of branch ducts. In 12 cases the distal end o f the device was posi
tioned in the duodenum  and in 3 cases above the papilla. At 1, 3 and 6 months 
clinical assessment, serum bilirubin measurement and ultrasound were performed. 
At 3 and 6 m onths MRI and spiral CT examination were performed.
Results: Jaundice was relieved in 100 %  o f cases. No early stent-related com pli
cations occurred. The 30-days m ortality rate was 7 %  (non-correlated to im planta
tion). The m edium follow-up was 4.1 months (range 1 -  8). In 2 (13 %) stent occlu
sion occurred due to tumor overgrowth. In 2 pts acute cholecystitis occurred, which 
were treated by percutaneous drainage in one case and cholecystectom y in an 
other. The average patency rate was 2.7 m onths (range 1 -  5.3).
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Conclusion: Our initial results indicate tha t GORE b iliary endoprosthesis was 
effective in achieving good palliative drainage. Percutaneous insertion of the de
vice was easy and the fluoroscopic v isib ility was adequate.

B-0473 14:50

Should we stent the sphincter o f Oddi in every case o f m alignant 
obstructive jaundice?
A.A. Hatzidakis. O.K. Tsetis, I. Tritou, A. A thanassiou, I. Stamouli, J. Romanos,
J. Petrakis, N. Gourtsoyiannis; Iraklion/GR

Purpose: To evaluate the necessity o f Oddi's sphincter metallic stenting for m alig
nant obstructive jaundice treatm ent when tum or has > 2 cm  distance from  the 
Papilla.
Materials and methods: In 60 patients, self-expandable nitinol stents were placed. 
Ten Klatskin's tum ors and 50 patients with extrahepatic lesions were present, with 
the tum or's d istal margin having a distance > 2 cm  from  the Papilla o f Vater. Hilar 
tumors were stented through the right bile ducts, w ithout papilla stenting. Another 
20 extrahepatic b iliary tum ors were stented above the sphincter (Group A). In the 
other 30 patients the stent crossed the papilla (Group B).
Results: In group A, 18 patients survived <  90 days and cholangitis occurred in 8 
cases. In the other 12 patients w ith survival > 90 days, only one patient developed 
cholangitis. In Group B, 13 patients who survived < 90 days had no incidence of 
cholangitis and in the o ther 17 with survival > 90 days, cholangitis occurred in 3 
cases. Klatskin's patients d idn 't develope cholangitis o r stent dysfunction, although 
only the right bile ducts were drained.
Conclusion: Klatskin ’s tum ors seem to be sufficient drained through the right 
biliary system. If patients have poor prognosis (< 3 months), Oddi’s sphincter should 
be stented in order to reduce postprocedural morbidity.

B-0474 15:00

Percutaneous drainage o f pancreatic pseudocyst into the stomach
P. Popovic. M. Surlan, M. Sever, D. Vidm ar; Ljubljana/SI 

Background: We report our experience with percutaneous ultrasonographically 
guided internal cystogastric drainage o f sym ptom atic pancreatic pseudocysts us
ing a double pig-tail catheter, performed under local anasthesia.
Methods: In the period from September 1995 to October 1999 percutaneous drain
age of pancreatic pseudocysts was performed in 18 patients. There were 13 males 
and 5 females w ith an average age of 48 years. The m edium diam eter of the 
pseudocysts was 12 cm. The aetiology o f pancreatitis was biliary in eleven cases, 
a lcoholic in six cases, and unknown in one case. Fourteen patients had already 
undergone previous surgery for pancreatic pseudocyst.The catheter was removed 
endoscopically 4 - 1 4  m onths after the intervention.
Results: The procedure was technically successful in all 18 patients. Com plica
tions occurred in five patients. In three cases the pseudocyst recurred soon after 
catheter removal. In two of these three cases the catheter was introduced again in 
the same way with no sign of pseudocyst recurrence during further follow-up. Three 
patients underwent an operation, one because of pseudocyst recurrence and two 
beca u se  o f e a r ly  d ra in a ge  co m p lic a tio n s . A fte r five  years , c lin ic a l and 
ultrasonographical follow-up in 15 patients confirmed successful treatment. In twelve 
patients the prim ary procedure was satisfactory whereas in three patients a sec
ond procedure was needed.
Conclusion: The m ethod is m inim ally invasive, save and effective.

B-0475
withdrawn by  author

B-0476 15:10

Echinococcus cysts of the kidney: Percutaneous treatm ent
G. Sjenicic. B. Putnik, S. Lukac, Z. Djordjevic, G.T. Petkovic, S. Kupresanin; 
Belgrade/YU

Materials and methods: W e have treated five patients with echinococcal cysts of 
the kidney (four male, one female, 16 -  37 years old), with percutaneous drainage. 
All cysts were in the left kidney, all were solitary, and all were classified as type 
Gharby 4 or 5. All patients had intravenous urography, US, CT, T IF  and TIH analy
sis, and diagnostic puncture. Before the puncture, all patients were treated with 
oral A lbendazol. Percutaneous treatm ent w as perform ed using the modified 
Seldinger technique, in three steps: 1. Puncture under the US guidance 2. Gradual 
dilatation of the drainage tract 3. Drainage with 16 -  20 Fr drainage catheters.The 
cyst was aspirated and the cavity was irrigated with Iodine. The cysts continued to 
drain for 30 -  60 days. The patients were hospitalized fo r the first seven days, and 
after that they were treated as outpatients.

Results: There was obliteration o f the cyst cavity in all patients. This was followed 
by scaring of the kidney parenchyma, confirm ed by IVU, US and CT. Morphologi
cal and functional preservation of the kidney was achieved in all cases. There 
were no com plications or recurrences during the 3 -  18 month follow-up period. 
Conclusion: Percutaneous treatm ent is a reliable, simple and safe procedure, 
which can achieve com plete sterilization of the cyst with minimal renal trauma and 
greatly reduced treatm ent costs.

B-04771515
Percutaneous peritoneovenous shunt for the treatm ent of benign and 
m alignant refractory ascites
J. Park. J. Won, S. Park, D. Lee; Seoul/KR

Purpose: To evaluate the usefulness of percutaneously-placed peritoneovenous 
shunts (Denver shunts) in patients with benign and malignant ascites.
Methods: W e placed peritoneovenous shunts in twelve patients (M:F = 9:3, mean 
age 50.2 years) with refractory ascites and sym ptom s of: extensive abdominal 
distension (n =  12), respiratory difficulty (n =  10), or bed-ridden status (n = 9). Seven 
patients had advanced m alignant neoplasms: five had hepatocellular carcinoma, 
one had colonic cancer, and one had gastric cancer. Nine patients had liver cirrho
sis o f Childs classification В (n = 2) o r С (n =  7). The peritoneovenous shunts were 
placed under ultrasound and fluoroscopic guidance.
Results: Sym ptom atic improvement was achieved in all patients. Two patients 
(1 6 .7 % ) are still a live with preserved shunt function. These patients were dis
charged from  hospital. In ten patients who have died (83.3 %) the mean survival 
was 84 days (range 2 -  420 days). Five patients with esophageal varices died of 
upper gastrointestinal bleeding; the ir mean survival was 21 days. O ther causes of 
death were hepatic failure (n = 1), rupture of hepatoma (n = 1), D isseminated In
travascular Coagulation (n =  1 ), pneumonia and sepsis (n = 2). Shunt function was 
preserved in nine o f the patients until death (90.0 %). Of the ten patients who died, 
four had benign ascites, and six had m alignant ascites 
Conclusion: Peritoneovenous shunt placem ent is technically feasible under ul
trasound and fluoroscopic guidance. It is useful in the control of intractable malig
nant and benign ascites.
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B-0478 14:00

Low dose CT of the paranasal sinuses with eye lens protection: Effect on 
image quality and radiation dose
E. H ein. R. Rogalla, R. Klingebiel, B.B. Hamm; Berlin/DE

Purpose: To assess the effect of lens protection on image quality in CT of the 
paranasal sinuses.
Material and m ethod: In 127 patients referred to rule out sinusitis, an axial spiral 
CT with a lens protection shield placed on the patients eyes was obtained (1.5 mm 
slice thickness, 2 mm/s table feed, 1 mm reconstruction interval, 50 mAs, 120 kV). 
Coronal views were reconstructed at 5 mm interval. To quantify a subjective im
pression o f im age quality, 3 ROIs w ithin the eye ball were plotted along a line 
perpendicular to the protection shield at 2, 5, and 9 mm beneath skin level on the 
axial images. Additionally, dose reduction of a Bismuth radioprotective latex 
(0.85 mg/cm2) was measured using film  dosim etry technique.
Results: The average eye ball density was 17.97 HU (SD 3.7). The relative in
crease in CT density was 180.6 (SD 17.7), 103.3 (SD 11.7), and 53.6 (SD 9.2), 
respectively. On coronal views, no diagnostic information loss was observed. The 
HU shift was practically invisible in bone w indow/level setting. The use of Bismuth 
radioprotective latex reduced skin radiation from  7.5 m Gy to  4.5 mGy. 
Conclusion: The use of a  radioprotection shield to the lens is a suitable and effec
tive m eans to reduce radiation dose to the lens by 40 %  in paranasal CT.
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В-0479 14:10

A scoring system for paranasal sinus CT findings as a diagnostic tool in 
cystic fibrosis
H.B. Eggesbo, S. Sovik, S. Dolvik, K. Eiklid, F. Kolmannskog; Oslo/NO  

Purpose: Cystic fibrosis (CF) is d iagnosed by clin ical findings, sweat test, and 
genotyping. However, over-diagnosing o f CF has been reported. In CF patients, 
paranasal sinus affection approaches 100 %. We designed a scoring system based 
on paranasal sinus findings to distinguish CF patients from  other patients. 
Materials and methods: 116C F patients (3 -  54 years) and 136 control patients 
with inflammatory sinonasal d isease ( 7 - 5 1  years). CF patients were grouped 
according to  their num ber of confirm ed CF mutations; C F -2  (70 patients), CF-1 
(32 patients), o r C F -0  (14 patients). Coronal CT scans o f the paranasal sinuses 
were evaluated with respect to: (1 ) Frontal sinus aplasia, (2) M axillary sinus hypo
plasia, (3) Sphenoid sinus hypoplasia. (4) Advanced ethm om axillary ipsilateral 
masses, (5) Medial bulging o f the lateral nasal wall, and (6) Absence of pneuma- 
tization variants. Each criterion was given 0.5 point if unilateral and 1.0 if bilateral. 
Criterion 6 was scored as 0 or 1.
Results: Total score in controls and C F -2  patients showed little overlap. In the 
control group, 94 %  had total score o f < 1.0 point, and all had < 3.0 points. In the 
CF-2 group, 90 % had total score > 3.0 points, and all had > 1.5 points. The CF-1 
and C F -0  groups consisted of tw o distinct populations, w ith tota l score overlap
ping the C F -2  group’s and the control group's, respectively.
Conclusion: Genetically confirm ed CF patients have characteristic paranasal si
nus anatomy and inflam m atory patterns. W e propose that paranasal sinus CT 
scoring can be used as a diagnostic tool.

B-0480 14:20

MR findings of inverted papillomas: Com parison with nasosinusal 
malignant neoplasms
L. Palvarini. D. Farina, G. Battaglia, P. Maculotti, R. Piazza, R. Maroldi;
Brescia/IT

Purpose: To evaluate whether the MR patterns of inverted papillom as (IP) perm it 
to differentiate from  nasosinusal m alignant tumours (MT).
Materials and methods: MR examinations of 15 patients affected by IP (13 pri
mary, 2 recurrent) and of 15 patients affected by M T (8 adenocarcinomas, 5 SCC, 
2 neuroendocrine carcinomas) have been evaluated. Size of lesions was assessed. 
Bone involvement was graduated as: remodelling: focal (< 15 mm), extended 
(>30 mm) or intermediate erosion. Signal intensities on SET2 and SET1 have 
been compared to muscles, enhancem ent to the nasal septum mucosa.
Results: Size of lesions significantly differed between IP and M T (avg. 34 mm vs 
59 mm, p = 0.0003). Remodelling was observed in 14/15 IP, in 4 cases associated 
to focal (2) or intermediate (2) erosion. In all M T remodelling was also present but 
combined w ith focal (1/15) o r extended (14/15) erosion. A relevant correlation 
(Pearson 0.89) was observed between histology and grade of erosion; conversely 
bone changes did not correlate with size of both IP or MT. The colum nar pattern 
was detected on enhanced SET 1 in all IP and in 1/15 M T which had also extended 
bone erosion. In this patient the pathological exam ination dem onstrated several 
areas of IP associated to a SCC.
Conclusions: The colum nar pattern is the most relevant sign (PPV =  93.7 % ) for 
the diagnosis of IP. The com bination o f th is sign w ith the absence of extended 
bone erosion perm its to  d iscrim inate IP from  MT.

B-0481 14:30

Effectiveness of imaging in detecting subclinical recurrence in the follow- 
up of 51 treated nasosinusal m alignancies
D. Farina. G. Battaglia, P. Maculotti, A. Marconi, R. Maroldi; Brescia /IT  

Purpose: To assess the accuracy o f Imaging in detecting subclinical recurrences 
in patients treated by radical surgery for m alignant nasosinusal neoplasms. 
Material and methods: Fifty-one patients previously operated on with radical 
surgery (19/51 craniofacial resection) were considered; all were affected by 
n aso s in usa l m a lig n a n c ie s  (23 a denoca , 7 SCC, 6 a d e n o id c y s tic  ca , 6 
esthesioneuroblastoma, 9 m esenchymal sarcoma). Patients had a clinical and 
radiological follow-up longer than 12 months (avg. 58.4). Overall 214 examinations 
(CT 56/MR 158) were performed. Suspected relapses were confirm ed by biopsy, 
FNAC or follow-up.
Results: Nineteen out o f 51 patients (37.2 %) died of disease, 27/51 (52.9 %) are 
alive w ithout disease (in 17/27 follow-up is longer than 5 years). Pathology and 
follow-up confirmed 34 recurrences (25 patients). Twelve relapsing lesions (35.3 %) 
in 10 patients, m issed on the clinical examination, were detected only by C T  or 
MR. Sensitivity o f Imaging was superior to  the clin ical-endoscopic evaluation 
(89.7 %  vs. 68.7 % ).The NPV of CT and MR was relevant (95.1 %). Imaging yielded

a h igher rate of FP (4.7 %  vs. 1.4 % ). A lthough the accuracy of CT and MR re
sulted superior to clinical examination (92.1 %  vs. 88.8 % ), th is difference did not 
reveal statistically significant (-r2, p > 0.3).
Conclusions: In ten patients Imaging dem onstrated 12 subclinical recurrences. 
Survival o f these patients was better (4 alive, 2 NED) than in 15 patients with 
clin ical recurrence (only one alive).

B-0482 14:40

CT and MR imaging of the lymphoma involving the pterygopalatine fossa
D. H aba '. F. Veillon2, S. Riehm2, M.N. Redlich2, В. Enachescu3, J. Tongio2; 
'lasi/RO, 2Strasbourg/FR, 3Bucharest/RO

Purpose: Study the role o f CT and MRI in the assessm ent o f the lym phom as of 
the pterygopalatine fossa.
Methods: 9 non-Hodgkin lymphomas of the pterygopalatine fossa were retro
spectively studied with CT (Elscint 2400 Elite Plus, S iemens Somatom Plus) n = 9 
and MRI (MR Max 0.5 T  GE, S iem ens V ision 1.5 T) n =  4 considering its size, 
bony w alls and fatty content in 4 females, 5 men, aged between 17 and 82 years 
old.
Results: The pterygopalatine fossa was involved in all the patients with extension 
to the buccal space (n = 3), m asticator space (n =  3 with 1 recurrence), retrostyloid 
(n =  1), external ear and parotid space (n =  1), orbit and m axillary sinus (n =  1). 
The fatty content disappear in a ll the patients with pterygopalatine fossa enlarged 
in 2 cases, and erosion o f the pterygoid process in another 2 cases. MRI was 
better then CT in delim iting the infiltration along the m andibular or the m asticator 
space but d idn ’t add better information in the buccal space.
Conclusion: The infiltration of pterygopalatine fossa and several spaces w ith poor 
bony lesions (n =  2) m ay suggest the diagnosis of a lym phom a com pared with a 
possible carcinom a. MRI is necessary if an infiltration o f the  cranial nerve is ex
pected.

B-0483 14:45

Cranial fibrous displasia: MRI findings
A. Kocharyan; Yerevan/AM

Purpose: MRI criteria in osteofibrousdysplasia (OD) of skull.
Methods and materials: Based on results of MRI examination of 35 patients with 
intravenous contrast enhancem ent (0.5 T Picker. Magnevist 20 ml).
Results and conclusion: OD usually met in persons under 20 -  25 years of age 
and accom panied by “ inflation" of the bone, caused by protein contain ing hetero
geneous hyperintensive m asses in T2. They do not contain adm ixtures o f haem o
globin, make th inner but do not destroy the closure plasties. Cystic inclusions nei
ther predom inate nor reach big sizes, and contain osteoid and cartilaginoid inclu
sions. The obliteration of pneumatic sinuses is met quite often, the multicentral foci 
tend to junction, and the  sutures, as d istinct from  synchondroses, do not make an 
obstacle. Possessing slow but progressive dynamics they tend to  stabilisation with 
the elem ents of partia l and "perverse” reparation at a more m ature age. At the 
same tim e there appear vaguely partitioned areas o f “ intact" bone w ithout infiltra
tion growth. “ Inflation” of the bone can be absent, and the  closure plasty is hardly 
differentiated, as being thickened it merges with the total hypointensive signal. The 
signal in th is case does not decrease up to its com plete disappearance because 
o f the presence of the  fibrous com ponent. No intraosseous oedem a is observed, 
the hydrophilic property is not increased and no infiltration o f the adjacent soft 
tissue structures is found. In intravenous contrast enhancem ent local shortening 
o f relaxation tim e is not observed.

B-0484 14:50

MR follow-up exam inations o f m axillary sinus floor grafting
S. Youssefzadeh. C. Czerny, A. Gahleitner, G. Fürst, T. Bernhart, F. Kainberger; 
Vienna/AT

Purpose: To describe the MR findings of m axillary sinus floor grafting on follow-up 
examinations.
Materials and methods: 17 patients (14 female, 3 male) aged 24 to 56 years 
(mean age 45.8) underwent m axillary sinus augm entation with hydroxylapatite 
and allogenous bone (bilateral in 16 cases, unilateral in 2 cases). MR studies were 
done on a 1 T  unit (GyroscanT10-NT, Philips, Best, Netherlands) with a circular 
polarized head coil 2 m onths afterwards. In 12 patients a follow-up examination 
after 6 m onths was available. Axial and coronal T1- and T2 weighted sequences 
with and w ithout SPIR were done before and after i.v. contrast application. Evalu
ation criteria included predom inant signal intensity on T2- and T 1 -weighted se
quences before and after contrast application and measurement of maximal height 
and width.
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Results: 14/17 grafts displayed hypointensity on T2, 15/17 hypointensity on T1. 
Contrast uptake was low in 10/17 cases, m oderate in 2/17 and high in 4/17. Fol
low-up examinations showed no changes before contrast application, but contrast 
uptake was moderate in 8/12 and high in 3/12 patients. Mean height was 18.9 mm, 
mean w idth 14.2 mm on the first examination, and 19 mm /15.6 mm on follow-up 
examinations, respectively.
Conclusion: MR follow-up examinations revealed vitality of the graft and progres
sive vascularization.

B-0485 15:00

The role of helical CT in high energy m axillofacial traum a
J. C zechowski. L. Seres, L. Borbely, A. Kovacs, L. Ekelund; A l A in/AE  

Purpose: To evaluate the usefulness o f helical C T  w ith 2D and 3D reformations in 
the managem ent o f facial bones fractures in road traffic accidents.
Methods and m aterials: Twenty five patients were examined using Helical CT 
(Sienens Somatom Plus 4), 1.5 pitch. A ll patients were examined in the axial plane 
and in 8  patients with additional coronal viewes. In all cases 3D reform ations were 
perform ed routinely. Analyses were done by two radiologists and 3 oral surgeons. 
Most of the patients were drivers w ithout seat belt during the accident. There were 
21 men and 4 women with an average age of 25 years (range 2 - 6 0  years).Twenty 
three patients were operated by m axillofacial surgeons.
Results: High energy trauma o f maxillofacial regions often resulted in difficultés in 
classical classification of injures, but majority opinion has been taken under con
sideration. The fo llow ing complex fractures were diagnosed: Le Fort 1 (LF) -  2 
cases, LF 2 -  4, LF 3 - 5 ,  com m inuted midface -  6, fro n to -o rb ita l-4 , naso-fronto- 
ethmoidal -  6, zygom a -  4. m andible -  7 .2 D  exam inations showed more details, 
but 3D reform ations were better to  estim ate topography of main fractures and 
location o f fragm ents and perm itted easier planning for surgery. M oreover 3D im 
ages were more proper for presentation to  lay-persons like family mem bers and 
medicolegal purposes.
Conclusions: Helical 3D C T  is an essential accessory to  2D C T  in the manage
m ent o f patients with high energy traum a of the m axillofacial region.

B-0486 15:05

Nasal m idline destructive diseases: Is im aging able to discrim inate  
cocaine abuse from W egener granulom atosis?
R. M arold i. M. Trimarchi, P. N icolai, G. Gregorin i, F. Facchetti, G. Battaglia; 
Brescia/IT

Purpose: To evaluate radiological features o f patients w ith cocaine induced m id
line destructive lesions (CIMDL) in com parison to patients with nasal symptoms 
affected by W egener Granulom atosis (WG).
Material and methods: Sixteen C IM DL underwent 24 exam inations (7 CT, 17 
MR); 16 WG were evaluated by C T  (2) and MR (14). In all MR studies T2w and 
enhanced T 1 w sequences were acquired. All CT examinations were obtained w ith
out contrast enhancem ent. Septal destruction, its area, erosion of adjacent nasal 
structures (inferior, m iddle, superior turbinates), lateral nasal wall (medial antral 
wall, lam ina papyracea) and the floor of the nasal cavity (hard and soft palate) 
were analysed. A score was obtained by counting one point for each involved 
structure.
Results: All C IM DL had septal perforation while it was present only in 2  W G pa
tients (x2 = p < 0.0005); the  PPV being 88.89 %. Involvement o f a second nasal 
structure, besides the septum, was observed in 75 % of CIMDL, whereas not 
present in any WG. A positive correlation between the extent o f septal perforation 
and the num ber of nasal structures eroded (area vs score, Pearson 0.8, p = 0.0002) 
was observed. Moreover, the occurrence of hard palate perforation showed to be 
correlated to the destruction o f both the inferior (Pearson 0.50, p < 0.05) o r middle 
(Pearson 0.54, p < 0.03) turbinates.
Conclusion: Radiological findings suggest a more destructive localized diseas 
process in C IM DL com pared to WG. The observed pattern of destruction supports 
the hypothesis o f a centrifugal progression o f destruction from  the septum  to 
wards all nasal walls.

B-0487 15:15

Im aging findings in case of sinonasal cavity osteoma
K. G ordeladze. D. M im inoshvili; Tbilisi/GE

Purpose: 27 -  35 % of all bone-form ing tumors are osteomas. They mostly occur 
in the skull bones.
Material and methods: We studied 19 patients with suspected skull bone lesions 
after X-ray examination. (12 men and 7 women). Age varied from  16 to  55 years. In 
all cases C T  of the skull was performed.

Results: The most frequent presenting sym ptom  was headache. In 7 cases a 
lesion o f frontal bone and frontal sinuses was seen (3 cases bilateral, 4 cases 
unilateral) which was represented by thickening o f the bone structures. In 5 cases 
osteom a o f ethm oid bone and ethm oid sinus was seen, which spreaded towards 
the retrobulbal space. In 4 patients a sphenoid sinus lesion was detected and in all 
o f these cases the  sphenoid sinus was com pletely occupied by osseus structure. 
In 4 cases an osteom a was seen in the m axillary sinus. In 2 cases a bone density 
(200 -  300 HU) structure tota lly occupied the right m axillary sinus, and the right 
zygom a was also involved.
Discussion: The use of CT enables to  get more information on the nature o f bone 
lesions than X-ray examination. CT is very im portant in the differential diagnosis of 
bone-form ing tumors.

B-0488 15:20

Is there any clinical role for ultrasonography in the evaluation of maxillary  
sinuses?
A. A thanassiou. P.K. Prassopoulos, G. Gavridakis, N. Papanikolaou,
N. Charoulakis, A. Voloudaki, N. Gourtsoyiannis; Iraklion/GR

Purpose: To investigate a possible clinical role for ultrasonography (US) in the 
evaluation o f the m axillary sinuses.
Methods and materials: Eighty one patients w ith abnormal findings on plain films, 
CT or MRI, were gathered into three groups (162 sinuses): group A (n -  5 7 ) with 
presence o f fluid, group В (n =  58) with mucosal thickening cysts o r polyps and 
group С (n =  47) with normal sinus appearance. Patients underwent US with a 
4 MHz transducer and images were analyzed blindly to patient’s h istory and find
ings o f o ther m odalities. Echogenicity and extent o f posterior sinus wall (PSW) 
delineation were ranked on a 4-point grading scale.
Results: PSW was dem onstrated in all group A cases with moderate to high 
echogenicity. In group B, PSW was delineated with low to moderate echogenicity 
in 47 cases while in 12 PSW  was not identified. There was significant difference 
(p < 0.0001) in PSW  echogenicity between groups A and B. The PSW was not 
dem onstrated in any group С case. The sensitiv ity and specificity of US in deter
m ining the  presence of flu id were 100  %  and in excluding pathology in the sinuses 
were 89.5 % and 100 %, respectively.The extent of abnormalities detected did not 
differ between US and o ther modalities (p = 0.085).
Conclusion: US may be used as an initial imaging method in diagnosing or ex
cluding the presence o f fluid in the sinuses and selecting patients for further imag
ing work up, especia lly when radiation exposure should be avoided i.e. pregnant 
women, children.
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B-0489 14:00

Does clinical exam ination under dynamic MRI improve the preoperative 
diagnosis of fem ale pelvic prolapse?
A. M aubon1. M. DeGraeF, M.-P. Boncoeur-M artel', C. Courlieu2, P. Marès3,
J.-P. Rouanet de Lavit2; 'L im oges/FR, 2Montpellier/FR, 3Nímes/FR  

Purpose: To assess the diagnostic input o f clin ical examination performed in the 
m agnet, on preoperative dynam ic MRI examination for female pelvic floor dys
function.
Material and methods: Prospective study o f 23 patients (39 -  78 years, mean 
59 ±  6 ) referred for pelvic floor prolapse. Preoperative assessm ent included clini
cal examination by a gynecologist, static and dynam ic MRI: dynamic T2w turbo- 
spin-echo sequences (contraction, a t rest, straining), w ithout and with examina
tion valves successively placed in the anterior and posterior vaginal cul de sac by 
the radiologist. Com parison o f d iagnoses and of the extent o f prolapses between 
static and dynam ic MRI, and between dynam ic MRI and dynamic MRI with exam i
nation valves.
Results: Dynam ic MRI was superior to  static MRI (p < 0.003 wilcoxon test) in tne 
detection o f prolapses. The extent o f each prolapse was not statistically different 
between dynam ic MRI with o r w ithout valves for the urinary, genital or digestive
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compartment (signed rank test). It was statistically superior for the peritoneal com 
partment (p = 0.03). Dynamic MRI with valves detected 5 cystoceles (p = 0.045), 
4 periotneoceles (p = 0.025) and 4 rectoceles (p = 0.01 ) not detected without valves. 
Conclusion: Clinical examination with valves in the magnet, coupled w ith dy
namic MRI greatly improves the diagnostic perlormanceof MRI in the preoperative 
assessment of female pelvic floo r prolapse.

B-0490 14:10

MRI in women with pelvic prolapse
V. Kulakov, A. Volobuev, M. Panova. E. Kulabukhova, V. Panov, M. Blinova; 
Moscow/RU

Introduction: G enitourinary prolapse (GP) is a diagnostic challenge in surgical 
and gynecological practice. The aim  o f th is investigation was to  determ ine possi
bilities and lim itations o f MRI diagnosis of genitourinary prolapse (GP).
Subjects & methods: All MRI were obtained on 1.0 T  MRI system  M agnetom 
Harmony (Siemens, Germany). T 1W and T2W  FSE images and GRE images with 
short TR 13 ms (full acquisition time - 5  s) were obtained on 37 women (25 healthy 
women and 12 with G). The GRE was used to  make “dynam ic" MRI (“bearing- 
down").The following parameters were determined: levator muscles thickness and 
signal intensity; urethra-symphysis distance; proximal urethra d iam eter; vaginal 
wall thickness and configuration.These parameters were correlated with: patient’s 
age and parity; global urodynamic parameters; clinical examination data and num 
ber and circumstances o f deliveries.
Results: The “static" MRI findings in women with GP were: increase in the levator 
muscles relative contrast in 5 -  6 %; the abnormal configuration of the vagina. 
"Dynamic" MRI had reliably shown GP only in 4 cases. The severity o f dam age to 
the pelvic floor at delivery is determ ined by the traumatic event and not by the 
num ber of deliveries. The m orphom etry of the levator musculature, urethral d iam 
eter, urethra-symphysis distance and vaginal walls thickness did not differ be
tween controls and women with GP. U rodynam ic and functional clinical param
eters do not correlate with the changes in the pelvic floor musculature. 
Conclusions: MRI shows m orphological changes clearly and supports clinical 
and ultrasound findings.

B-0491 14:15

Urinary bladder blood supply: Assessm ent o f contrast-enhanced color 
Doppler ultrasound
F. Frauscher. A. Klauser, G. Hohlbrugger, G. Helweg, L. Pallwein, G. Bartsch,
D. zur Nedden; Innsbruck/AT

Purpose: Evaluation o f urinary bladder blood supply by contrast-enhanced color 
Doppler ultrasound (US) in normal human bladder.
Method/materials: Comparative cystom etry (filling of the bladder w ith NaCI and
0.2 mol KCI solutions: filling rate 50 m l/m in) was perform ed in 9 healthy volun
teers. Contrast-enhanced US was performed using Levovist (300 mg/ml). Peak 
systolic velocity (PSV) and enddiastolic velocity (EDV) were measured in 3 intra
mural arteries a t a filling volum e of 50 ml and at maximal cystom etry capacity 
(Ста*) using a transrectal probe o f 10 MHz (Acusón Sequioa 512). The resistive 
index (R l) was assessed. Afterwards Doppler com parison of the  different fillings. 
Results: In the presence of NaCI, mean PSV increased significantly (p < 0.005) 
with bladder distension (mean values: 9 cm /s at a volum e of 50 ml; 17 cm /s a t Стах 
(mean: 512 ml)). Compared with NaCI, filling with KCI induced a significantly higher 
mean PSV of 15 cm /s at a volume of 50 ml (p <  0.001). With increasing distension 
the rise in PSV observed w ith KCI filling (mean value: 478 m l) was nearly parallel 
to that obtained on NaCI filling (mean value: 22 cm/s). The Rl values showed no 
significant changes (p > 0.05).
Conclusions: Contrast-enhanced US showed during bladder distension and in
travesical KCI instillation a significant increase in PSV (p < 0.001 ). Unchanged Rl 
indicates concom itant increases of vesical perfusion. Hence, the com position of 
urine (high potassium concentrations and hyperosmolarity) influences vesical cir
culation independently of cardiac output. These findings suggest the presence of 
prevesical arterio-venous shunts and o f an autoregulatory mechanism in the blad
der that controls vesical blood supply.

B-0492 14:25

Staging of bladder carcinom as with ultrasonography and Gd-DTPA- 
supported dynamic magnetic resonance tom ography
A.K. Karpenko, VY. Startsev; St. Petersburg/RU

Purpose: In our studies we tried to evaluate the accuracy of ultrasonography (US), 
unenhanced T1- and T2-weighted m agnetic resonance (MR) imaging, and dy
namic gadolinium-enhanced spoiled gradient-echo MR imaging in the staging of 
bladder cancer.

M ethods and materials: Thirty-tw o patients with histologically proven bladder 
cancer were prospectively examined with US and MR im aging before tum or re
section. H istologic correlation was available in a ll cases. All patients were exam
ined a t the  begining with routine T1- and T2-weighted MRI and late Gd-DTPA 
enhanced T1-weighted MRI. Dynam ic study was performed w ithout delay imme
diately a fter bolus intravenous injection of Gd-DTPA.
Results: All m ethods dem onstrated tum ors comparably well Staging accuracy 
with transabdominal and with transrectal US was about 40 % (13 of 32) and 62.5 % 
(20 o f 32), respectively. It was the best visualization of carcinom a at the  neck of 
bladder. Dynamic technique showed accuracy about 87.5 %  (28 of 32), which was 
significantly better than conventional MR imaging -  68.7 % (22 o f 32). The staging 
o f the intramural extent of b ladder tum ors was thus im proved with gadolinium- 
enhanced dynamic MR imaging. Overstaging was the  m ost common error, and 
both US and MR imaging were more accurate for h igher-staged tumors. 
Conclusions: US and MR im aging perform  well in the detection and in preopera
tive staging of tumors. The difference between dynamic gadolinium-enhanced MR 
im aging and transrectal US in staging of b ladder carcinom as is not statistically 
significant.

B-0493 14:30

Tailored CT in the diagnosis of bladder lesions causing hem aturia
E.K. Lång', G. Lechner2, R. Thom as’ , F. R ichter3, R. Macchia4, M. M arberger2,
R. W atson3, B. Gayle4, F. Mydlo ь, Т.Н. Helbich2. K. Cho3, A. Sabel’ ;
'N ew  Orleans, LA /U S ,3 Vienna/AT,3Newark, N J/U S ,4Brooklyn , NY/US, 
P h ilade lph ia , PA/US

Purpose: Identification of cause for m icroscopic haematuria.
Methods and m aterials: 186 patients with unexplained recurring m icroscopic 
haematuria were examined w ith spiral com puted tom ography (CT) perform ed a c 
cording to the follow ing protocol at 5 medical centers: (1) 3 mm pre enhancem ent 
spiral C T ’s from  kidney to lower symphysis. (2) 2 mm arteria l phase C T  cuts (com
mencing 20 seconds after intravenous injection of 100 -  150 ml contrast m edium) 
kidney and lower half o f pelvis. (3) 3 mm CT cuts cortico-m edullary phase kidney. 
(4) 3 mm spira l CT cuts during excretory phase ( 4 - 7  m inutes after injection of 
intravenous contrast m edium) from kidney to  floor o f the bladder. Appropriate fol
low-up studies to confirm  and establish diagnosis o f suggested abnormality. 
Results: 23 abnormal patterns of b ladder were found in 186 patients. Spiral CT 
diagnosed 5 bladder neoplasms, 1 urachal neoplasm, 2 invasive adjacent pelvic 
neoplasms, 5 inflam m atory lesions and 1 telangiectasia secondary to p rior radia
tion therapy. Follow-up examination confirm ed the diagnosis in 15 patients. In 8 
patients an abnorm ality was noted on the spiral C T  w ithout suggesting an etiol
ogy; 4 of these were attributed to oedem a at the trigone on cystoscopy possibly 
secondary to  passage of ureteral calculus.
Conclusions: The CT protocol designed for microscopic haematuria work-up iden
tified 15 bladder lesions responsible for haem aturia in 186 patients and is recom 
mended as a cost effective, low com plication rate technique.

В-0494 14:40

Virtual endoscopy of the urinary tract from  T2-weighted and gadolinium - 
enhanced T1-weighted data-sets
A.J. Beer. B. Saar, T. Link, M. Settles, C. Drews, H. Schwaibold, E.J. Rummeny; 
M unich/DE

Purpose: To determ ine the diagnostic performance o f T2-weighted (T2w) and 
gadolin ium -enhanced T1-weighted (T1w-Gd-enhanced) MR-urographies for vir
tual endoscopy of the urinary tract.
Materials and methods: 36 patients with pathologies of the urinary tract under
went M R-urography at 1.5 T. In each patient a T2w (TSE 3D, TR 2911 ms, ТЕ 
650 ms, respiration triggered) and a T1w-Gd-enhanced sequence (T1 FFE, TR
4.5 ms, ТЕ 1.2 ms, breathhold) were acquired. Furosemide and n-butylscopolamin 
were adm inistered prior to  the examination to  enhance diuresis and reduce peri
stalsis. Data reconstruction was performed as maximum intensity projection (MIR) 
and virtual endoscopy (VE). The endoscopic and surgical findings served as a 
standard o f reference.
Results: MIR and VE delineated 32 of 35 pathologies. One flat b ladder tum or and 
2 calculi sm aller than 5 mm were missed.
83 %  o f intralum inal pathologies could only be depicted by VE and not by MIR For 
the assessm ent of the renal pelvis, MIR was superior to VE in 60 %. Concerning 
the ureter, MIR was equal in 62 % and superior to VE in 38 %.
T2w data-sets were superior for virtual cystoscopy for 2 reasons: no contrast m e
dium is required in cases of renal failure and sedim entation artifacts o f the con
trast medium can be avoided.
T1w-Gd-enhanced data-sets were superior for virtual ureterorenoscopy due to 
the ir h igher tem poral resolution.
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Conclusion: Virtual endoscopy of the urinary tract is a useful tool for the depiction 
of intralum inal pathology. For v irtual cystoscopy, T2w data-sets are preferrable, 
while T1 w -Gd-enhanced data-sets a re superior for v irtual ureterorenoscopy.

B-0495 14:50

MRI-based virtual cystoscopy: A new m ethod for the diagnosis of urinary  
bladder cancer
M. Låm m le. A. Beer, M. Settles, H. Schwaibold, C. Drews, C. Hannig,
C. H ierholzer; M unich/DE

Purpose: The evaluation of virtual MRI endoscopy in patients with urinary bladder 
cancer and its potential clin ical use.
Materials and methods: Twenty-five patients (20 men, 5 women, mean age 67.2 
years, range 45 -  89 years) with urinary bladder cancer prim arily d iagnozed at 
conventional cystoscopy were subjected to MRI o f the pelvis. Patients were exam
ined w ithout exterior b ladder filling or application o f any m edication. All exam ina
tions were performed on a Philips Gyroscan ACS-NT 1.5 T scanner, using a T2 
weighted 3D TSE sequence, TR 2911 ms, TE 500 ms. A fter reconstruction, loca
tion and size of tum ors were individually determ ined and com pared with results of 
conventional cystoscopy, to determ ine sensitivity and specificity of virtual MR en
doscopy o f the bladder, depending on the size o f tumor. Advantages and disad
vantages of virtual endoscopy should be clearly defined so that possible indica
tions for clin ical use can be identified.
Results: Range of tum or size was from  0.4 to  6.4 cm in diameter. Th irty out of 33 
tum ors detected in conventional cystoscopy were identified with v irtual endos
copy, corresponding to  an overall sensitivity of 90.9 %. Specificity was 100 %. D if
ficu lt conditions for conventional cystoscopy including hem aturia, anterio r wall in 
volvement, diverticula and urethral strictures had no impact on virtual cystoscopy. 
Conclusion: The results of this study suggest a high reliability in the diagnosis of 
bladder cancer by MRI-based virtual cystoscopy. Presently, th is technique may be 
indicated when conventional cystoscopy is contraindicated or restricted in feasibil
ity o r interpretation or on risk o f hemorrhage, perforation, infection or pain.

B-0496 15:00

MR virtual cystoscopy in the detection o f neoplastic bladder lesions
V. Panebianco. A. Laghi, С. Catalano, I. Sansoni, R. Alcetta, A. Napoli,
R. Passariello; Rom e/IT

Purpose: To identify b ladder lesions with MR-Cystoscopy protocols.
Methods and m aterials: 23 patients with suspected or known diagnosis of blad
der tum or were submitted to MR cystoscopy. We used 2 different protocols for 
bladder distention: with 300 to 500 ml of a 1:100 solution of Gd-DTPA (0.5 molar) 
using Foley catheter o r with natural contrast (urine) and m onitoring bladder filling 
w ith 3DFLASH sequence with i.v. c.m. MRI exam inations were perform ed on a
1.5 T  S iem ens V ision plus MR imager. W e used:3D SPG R E (TR :4 .6 ; FA: 30°; ТЕ:
1.8; S lice th ickness 2 mm; m atrix 195 x 512; ТА 23 s); 2D FSE on axial planes, 
with TR 4300, TE eff. 132, ETL 33, matrix 420 x 512, FOV 280, Phase oversampling 
8 0 % ; T1 weighted GRE sequence for b ladder wall evaluation (FLASH 2D, TR 
156, TE 2.3, Matrix 131 x  256). This sequence was repeated after i.v. injection of 
Gd-DTPA (0.0025 mmol/kg). VE images were reconstructed using volume render
ing technique with dedicated workstation (Silicon graphics 0 2 )  and specific soft
ware (Vitrea 2.1, Vital Images).
Results: Image quality was considered optim al in all cases. A total of 18 lesions 
were detected and confirm ed at biopsy. In 3  cases no lesion were evident at MRI 
and at conventional cystoscopy. All lesions were evident on m orphological T 1 and 
T2 weighted images, with size ranging between 8 and 20 mm. VE did not allow 
evidence of intramural end extravescival extension o f the disease, whereas these 
findings were easily appreciated on m orphological T1 -T 2 w  images. 
Conclusions: MR Virtual cystoscopy optim izes detection and staging of the blad
der pathology by com bining axial T1 -  T2 weighted and VE.

B-0497 15:10

Pitfall: Pseudo-obstruction of the proximal urinary tract system  after ileal 
bladder substitution
H.C. Thoenv. M. Sonnenschein, P. Vock, U.E. Studer; Berne/CH  

Purpose: To differentiate urographie dilatation o f the upper urinary tract caused 
by pseudo-obstruction from  true obstruction after ileal b ladder substitute surgery. 
Material and methods: Between 1986 and 1993 47 patients (median age: 62, 
range: 44 -  80) underwent radical cystectom y for b ladder cancer and received an 
ileal orthotopic bladder substitute. Urography was performed 1 and 6 months, 1 ,3,
5 ,7  and 10 years after surgery. By definition contrast medium in the pelvicalyceal 
system  10 m inutes post injection was considered to exclude significant obstruc

tion. W idth of pyelon and calyceal necks as well as the appearance o f the fornices 
(three grades: pointed, b lunted and rounded) were analysed. 7 patients where 
excluded due to lack of follow-up studies over a 2  year period.
Results: Early postoperatively 75 % o f all patients showed dilatation o f the upper 
urinary tract a t 10,25  and 60. Am ong a ll patients 80 % (32/40) studied more than 
1 year a fter surgery repeatedly showed dilatation o f the upper urinary tract only at 
25 m inute film s whereas at 5 and 60 m inute film s the upper tracts where not di
lated. Out of the 8 remaining patients 3  presented with unilateral obstruction whereas 
5 dem onstrated normal findings throughout all studies.
Conclusion: W hile dilatation of the upper urinary tract at 10, 25 and 60 minutes 
after contrast medium adm inistration is a com m on normal finding in the early post
operative phase, even on later studies dilatation lim ited to the 25 minute film  should 
not be overinterpreted as obstruction.

B-0498 15:20

The long-term  appearance of the upper urinary tract after orthotopic 
bladder substitution
H.C. Thoeny, M. Sonnenschein, P. Vock, U.E. Studer; Berne/CH  

Purpose: Does orthotopic bladder substitute affect the proximal urinary tract sys
tem and function in the long term ?
Material and methods: 47  consecutive male patients underwent radical cystec
tomy for bladder cancer and received an ileal orthotopic b ladder substitute. Intra
venous urography was perform ed at regular intervals (1 and 6 months, 1, 3, 5, 7 
and 10 years after surgery). 7 patients were excluded due to follow-up being less 
than 2 years. 2 kidneys were lost due to  nephrectomy for recurrent cancer. Kidney 
size and parenchymal thickness a t superior and inferior poles as well as mid-level 
were measured pre- and postoperatively in the remaining 78 renoureteral units 
( 10 %  change threshold).
Results: After a m edian observation tim e o f 70 m onths there was no alteration of 
renal size in 75 out of 78 kidneys; 3  decreased significantly in size: two with preop- 
eratively pre-existing severe dilatation of the upper urinary tract, one with ureteroileal 
stenosis. In 72 out of 78 renoureteral units the parenchymal thickness at all levels 
remained unchanged; 6 decreased in parenchymal thickness: 5 w ith ureteroileal 
stenosis and one w ith recurrent cancer. D ilatation of the upper urinary tract in the 
early postoperative period at 10, 25 and 60 m inutes was a common finding in 
75 %  and dilatation lim ited to the 25 minute film s on later studies in 80 %. Obstruc
tion due to ureteroileal stenosis occurred in 3 out o f 78 (3.8 %).
Conclusion: Long-term follow-up after orthotopic bladder substitute demonstrates 
no significant m orphological o r functional change o f the upper urinary tract.
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B-0499 i6:oo
Contrast enhanced turbo-MRA in the evaluation o f carotid artery stenosis
C. C atalano. F. Fraioli, A. Laghi, F. Pediconi, A. Grossi. A. Napoli, R. Passariello; 
R om e/IT

Purpose: To determ ine the feasibility and accuracy o f contrast enhanced Turbo- 
MRA (СЕ-MRA) in the evaluation of patients with carotid artery stenosis. 
M aterial and m ethods: 53 patients with suspected carotid a rte ry  stenosis were 
examined w ith a 1.5 T  magnet (Siem ens Vision Plus) using a multiphase 3D T 1 
weighted spoiled GE (TR/TE/NEX: 3.8/1.4/1; TA 10 s; m atrix 110 x 160) after i.v. 
adm inistration with a power injector of 15 ml of Gd-DTPA at 2 ml/s. In all patients 
DSA, was also perform ed and considered the standard of reference. M easure
ments were perform ed according to  the NASCET criteria by two blinded readers. 
Results: С Е -MRA was correct regarding the degree o f stenosis in 14/15 mild 
stenoses, 15/17 discrete stenoses, 19/20 severe stenoses and 7/7 occlusions and 
correctly negative in 45 norm al carotid arteries. The degree of stenosis was over
estimated in 3 cases and underestim ated in 2. CE MRA allowed to detect tandem 
lesions of the internal carotid arteries in 6 cases. Stenosis at the origin of the 
com m on carotid a rte ries were correctly detected in 9 cases.
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Conclusion: СЕ-MRA is a rapid, reliable method to evaluate patients w ith sus
pected carotid artery stenosis. A  further advantage is the large field of view allow
ing evaluation o f the aortic arch, origin o f the supraaortic vessels and carotid arter
ies up to the intracranial portion. In consideration o f the excellent results of ce 
MRA, DSA should not be perform ed in the assessm ent o f the carotid arteries.

B-0500 16:10

Dynamic contrast-enhanced MRA of the carotid arteries in com parison to
i.a. X-ray angiography
R. Janka. F.A. Fellner, R. Wutke, C. Fellner, A. Schmid. W.A. Bautz;
Erlangen/DE

Purpose: To determ ine the value of dynamic contrast-enhanced (CE) MRA o f the 
carotid arteries in comparison to 3D tim e-of-flight (TOF) turbo MRA and i.a. x-ray 
angiography.
Material and methods: We examined 30 consecutive patients suffering from ar
teriosclerotic d isease o f the carotid arteries. All exam inations were done on 1.5 T 
MR system (Magnetom Symphony, Siemens, Erlangen). Following MRA sequences 
were applied: (1) 3D TOF turbo MRA through the carotid bifurcation in transverse 
orientation. (2) Dynamic CE MRA through the whole vasculature from  the aortic 
arch up to the circle of W illis in coronal orientation. Temporal resolution was 10 s 
per data set. 25 ml of Gd-DTPA (Magnevist, Schering, Berlin) were injected in 
each case with a flow o f 2.0 ml/s. Selective i.a. x-ray angiography was performed 
in all patients.
Results: Dynamic CE MRA revealed excellent delineation of the aortic arch due 
to the short measurement time. However, accuracy o f stenosis grading at the level 
of the carotid bifurcation was not satisfying, when compared with 3D TOF turbo 
MRA and selective i.a. x-ray angiography. This is probably due to the low spatial 
resolution o f dynamic CE MRA. Venous overlap in the area o f the intracranial 
vessels which could deteriorate evaluation o f those small vessels was not relevant 
in dynamic CE MRA.
Conclusion: Dynamic CE MRA is an excellent m ethod for delineation of the aor
tic  arch. However, due to reduced accuracy in stenosis grading we do not recom 
mend this technique as unique method fo r pretherapeutical visualization in pa
tients with arteriosclerotic carotid artery disease.

B-0501 16:20

Fluoroscopically triggered ("CareBolus") contrast-enhanced (CE) 3D MRA  
of the carotid arteries in com parison to  selective i.a. X-ray angiography
R. W utke. F.A. Fellner, C. Fellner, R. Janka, A. Cavallaro, W. Lang, W.A. Bautz; 
Erlangen/DE

Purpose: To determine the value o f fluoroscopically triggered СЕ-M RA o f the 
carotid arteries in comparison to selective x-ray angiography (DSA) and high reso
lution 3D time-of-flight (TOF) turbo MRA.
Material and methods: 30 consecutive patients with arteriosclerotic carotid ar
tery disease were included. MR-examinations were performed using a 1.5 T scan
ner (Magnetom Symphony, Siemens, Germany). 3D TOF turbo MRA was applied 
in transverse orientation restricted to the area o f the carotid bifurcation. For CE 
MRA a 3D FLASH sequence in coronal orientation was perform ed from  the aortic 
arch up to the circle o f Willis.
Results: Concerning stenoses (grade I ... 0 - 3 0 % ,  II ... 4 0 - 6 0 % ,  III ... 7 0 -  
90 % , IV ... occlusion) o f the internal and external carotid arteries agreement 

between CE MRA and DSA was excellent (94 -  97 %). Regarding local stenosis 
grading in steps by 10 %  3D TOF turbo MRA is more accurate than CE MRA. CE 
MRA tended to  overestimate stenoses in com parison to  DSA and 3D TOF. All 
relevant stenoses of the common and internal carotid arteries up to the circle of 
Willis were correct detected by CE MRA. Problems with reduced delineation a t the 
aotic arch may occur in adipose patients w ith long distance between vessels and 
coil.
Conclusions: CE MRA allows sufficient classification of stenoses o f the carotid 
arteries. Exact stenosis measurement is a question o f spatial resolution. A t the 
moment, in borderline cases, 3D TOF turbo MRA is more accurate fo r th is pur
pose. The com bination o f both techniques has m eanwhile replaced x-ray angiog
raphy in our routinely clinical setting.

В-0502 16:30

A ssessm ent of carotid artery stenosis with breath-hold high-resolution  
MR angiography in com parison to DSA: A single slab technique with a 
com bined coil system
B.J. W intersoerqer, A.M. Huber, G. Preissler, N. Holzknecht, Т.К. Helmberger,
A. Billing, J. Scheidler, M.F. Reiser; Munich/DE

Purpose: To com pare high-resolution breath-hold contrast enhanced MR Angiog
raphy (СЕ-MRA) with dig ita l subtraction angiography (DSA) in detecting carotid 
a rtery stenosis and to visualize the whole carotid system  in a single slab tech
nique.
Material and methods: 28 patients underwent breath-hold С Е -M RA on a 1.5 T 
whole body system  (Symphony Quantum; S iem ens AG) equipped with a high 
perform ing gradient system (30 mT/m; 240 ps). Carotid arteries were im aged in a 
single slab including the aortic arch and the m iddle cerebral artery w ith a high- 
reso lu tion  techn ique. C on tras t enhancem ent was prov ided  by in jec tion  of
1.5 m mol/kg BW  Gd-DTPA after transit tim e assessm ent. DSA was the standard 
o f reference in all patients and stenoses graded according to NASCET criteria  in 
both modalities.
Results: Sufficient im age quality was achieved in all patients. DSA depicted 32 
stenoses >  30 % (26 > 70 %). Overall sensitivity, specificity and negative predic
tive value for MRA in stenoses > 70 %  were 100 %. In stenoses >  30 % sensitivity, 
specific ity and negative predictive value for MRA were 100 %, 98 % and 91 %, 
respectively. MRA allowed for a reliable depiction o f atherom atous pseudo-occlu
sions.
Conclusions: W ith recent scanner technologies a com plete coverage of the ca
rotid vasculature from  the aortic arch to  the m iddle cerebral a rte ry is feasible in a 
single slab examination with subm illim eter resolution. MRA allows for a reliable 
assessm ent of carotid artery stenosis including atherom atous pseudo-occlusion 
and can replace invasive DSA in judgement of carotid artery stenoses and screening 
for additional lesions.

B-0503 16:40

The role of MRA in the diagnosis of carotid artery diseases
D. Yararbas. M. Parÿldar, A. Solak, S. Kalaycÿoglu; Izm ir/TR  

Purpose: The aim  o f our study was to evaluate the effectiveness of MRA in de
tecting carotid artery stenosis and to com pare the contrast enhanced and non
contrast enhanced MRA techniques.
Methods and materials: In this prospective study, 20 patients were examined 
using a 1.5 T MR unit (Philips Powertrak 6000 ACS-NT)with quadrature neck coil. 
MR angiographies were perform ed w ith and w ithout contrast enhancem ent. The 
non-contrast sequence was a M2D inflow gated sweep gradient echo sequence 
(TR/TE/FA: 20/4 .1 /60) and the scan tim e was 10 minutes. The contrast enhanced 
sequence using 20 ml Gd-DOTA (Dotarem, Guerbet)was a bolus-trak application 
consisting of a real tim e 2D bolus tracking sequence (TR/TE/FA: 5.1.1.4/40) fol
lowed by a 18 second 3D gradient echo sequence (TR/TE/FA: 5 .1 .1 .4/40; matrix: 
512 ж 512). The reference gold-standard technique was conventional angiogra
phy.
Results: The contrast enhanced and non-contrast MRA techniques were evalu
ated seperately and although contrast enhanced scans had som e advantages like 
shorter scan tim e and better im age quality w ith longer coverage, no statistically 
significant difference has been shown in detecting carotid artery stenosis (p > 0.005). 
W hen com pared to conventional angiography, MRA in general, has a high sensi
tivity and specific ity in detecting carotid artery stenosis.
Conclusion: MRA is a powerful tool for the  non-invasive diagnosis of the carotid 
arte ry diseases and should be considered as an a lternative test in pre-surgical 
evaluation o f patients.

B-0504 16:50

Asym ptom atic carotid artery stenosis - M R-im aging and color Doppler 
correlation
D. Gachechiladze. I. Diasamidze, D. Berulava; Tbilisi/GE

Purpose: The aim  o f our study was to  analyze the  relationship between Magnetic 
Resonance Imaging (MRI) findings and Carotid artery changes in patients with 
Carotid artery asym ptomatic stenosis.
Materials and methods: 60 patients (mean age 56.8) with clin ically asym ptom 
atic Carotid artery stenosis > 50 % were investigated. All patients underwent stan
dard neurological examination, MRI, MRA and Color D oppler (CD) of extracranial 
arteries, cardiologie examination to  exclude cardiogenic embolism.
Results: MRI revealed presence of anterior circulation silent brain infarctions (SBI) 
in 14 (2 3 % ) cases. SB Is were sm all and loca ted  as in basa l gang lia  and 
periventricular w hite metter, as in cortex. CD showed encrease o f mean Common
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Carotis artery Intima-Media Thickening -  1.12 ± 0 .3 4  mm. In 28 (4 7% ) cases 
changes o f IMT structure was marked. 48 (80 % ) of ICA stenosis were moderate 
(50 - 7 5 % ) ,  11 (18 %) critical, only in 1 (2 %) case-occlusion of ICA was diagnosted. 
The CA stenosis turned out b ilateral in 46 (7 7% ) cases. From them 16 (27% ) 
cases were hem odinam ically significant. The m ajority (32 (53 % )) of plaques were 
unstable (26 heterogenous, 6 “soft"). Such type o f p laques appeared in 10 (71 %) 
cases of SBI.
Conclusion: This data show  that patients w ith asym ptomatic >  50 %  CA stenosis 
in about 1/4 o f cases present SBI. CA stenosis in m ajority cases is bilateral. The 
em bolism  from unstable plaque may be cause of SBI despite the absence of focal 
neurologic symptoms.

B-0505 17:00

M ultidetector spiral CT angiography vs. tim e resolved contrast enhanced  
MR angiography in the assessm ent of carotid artery stenosis
C. C atalano. A. Laghi, R. Brillo, F. Fraioli, A. Napoli, F. Pediconi, R. Passariello; 
Rom e/IT

Purpose: To com pare m ultislice spiral CT angiography (СТА) with contrast en
hanced MR Angiography (MRA) in patients with suspected carotid artery steno
sis.
Material and m ethods: 16 patients with suspected carotid artery stenosis were 
examined within 4  days with СТА using a m ultislice spiral CT (Somatom Volume 
Zoom, Siemens) and MRA using a 1 .5 T  magnet (Vision plus, Siemens). Multislice 
spiral СТА was perform ed using a 4 x 1.5 collim ation after bolus adm inistration of 
100 ml o f contrast agent at 4.5 ml/s. Contrast enhanced MRA was perform ed us
ing a m ultiphase sequence after bolus adm inistration o f 15 ml o f Gd-DTPA at 2 
ml/s. СТА im ages were reconstructed using a volume rendering algorithm  on dedi
cated consoles, while MRA im ages using a standard MIP algorithm  on the m ag
net console. The two techniques were compared for degree of stenosis and plaque 
morphology, using DSA as standard o f reference.
Results: W ith both techniques im ages were diagnostic and free of artifact. In 1 
case of calcified plaque СТА overestim ated the degree o f stenosis, which cor
rectly appeared mild at MRA. No significant difference was seen in detecting ul
cerated plaques. СТА resulted significantly more tim e consum ing in image recon
struction.
Conclusion: Although m ultislice spiral CT encom passes m ost of the problem s of 
spiral СТА (spatial and tem poral resolution), contrast enhanced MRA provides in 
a sim pler way com parable results, w ith well tolerated contrast agents and w ithout 
ionizing radiations.

B-0506 17:10

Carotid artery stenosis: Multislice spiral CT (MSCT) vs. DSA
M. Lell, A. Noemayr, U. Baum, F.A. Fellner, R. Wutke, W. Lang, W.A. Bautz; 
Erlangen/DE

Purpose: To evaluate the potential o f M SCT in the investigation of carotid artery 
(CA) stenosis in com parison w ith DSA.
Material and methods: 30 patients w ith different grade of CA stenosis were ex
am ined w ith M SCT (Somatom VZ, Siemens, Germ any) and i.a. DSA. CA stenosis 
were graded according to  the NASCET criteria as mild (0 -  29 %), moderate (30 -  
69 % ), severe (70 -  99 %) and occluded. M SCT (4 x 1 mm slice collim ation, table 
feet 6 m m /rot., rotation tim e 0.5 s, 80 ml contrast m aterial) results were compared 
w ith the results of DSA.
Results: 1 mm slice collim ation proved to  be sufficient for grading of CA stenosis 
w ith MSCT. The whole length o f the CA from the aortic arch to  the circle o f W illis 
was assessed. A ll cases o f occlusion were correctly identified with both methods. 
In 56 cases M SCT and DSA showed the same degree of stenosis. In 3 cases 
M SCT dem onstrated h igher stenosis grade, proved by surgery. 1 circular short 
range stenosis was m issed with MSCT.
Conclusion: M SCT proved to  be a robust and highly accurate non-invasive method 
in the  preoperative evaluation o f CA stenosis.

B-0507  17:20

Grading o f carotid artery stenoses with m ultislice CT angiography: 
Com parison with US and DSA
S.H. Kreuzer. M. Prokop, M. Cejna, R. Ahmadi, A. W illfort, D. Fleischmann,
S.A. Thurnher, M. Hörmann, C.M. Loewe; Vienna/AT

Purpose: To com pare multislice-CT-angiography (MCTA) and co lor duplex ultra
sound (US)for the grading o f carotid a rte ry stenoses and evaluation of vascular 
diseases.

Methods and m aterials: We studied 15 patients p rior to  carotid stenting (3 fe
male, 12 male, 69 mean age) using MCTA (Somatom Volume Zoom, Siemens), 
US and digital subtraction angiography (DSA). W ith MCTA, the volume from the 
aortic arch to  the sella was covered w ith 4 x 1 mm section thickness using a pitch 
of 5 - 7  and a 0.7 mm reconstruction increment. The application of intravenous 
contrast m edium was tailored individually based on a test bolus injection. W e used 
axial sections and curved planar reformats to  classify stenoses according to the 
NASCET criteria: in US we employed flow  velocity measurements. Severity of 
stenoses was graded in 10 % steps. DSA was used as the gold standard. Addi
tional vascular findings were recorded.
Results: We found an excellent correlation (r2 0.91) between the grading of 
stenoses using MCTA and DSA. The correlation between US and DSA grading 
was significantly worse (r2 = 0.80, p < 0.05). As compared to DSA, MCTA tended 
to slightly underestimate the degree of stenoses (average - 2  %, range --30 % to 
+10 %). US on average led to overestimation of stenoses (average +12% , range -  
10 % to +40 %). MCTA revealed a stenosis that was not detected with US and an 
intracranial aneurysm  in another patient.
Conclusion: MCTA is sim ilar to  DSA and more accurate than US in the evalua
tion o f carotid a rte ry stenoses. In addition, intracranial abnorm alities can be de
tected w ith MCTA.
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B-0508 08:30

Com parative assessm ent of m onom er and dim er CM for spiral CT in 
surgical clinic
G.G. Karm azanovskv. V.D. Fedorov, E.B. Guzeeva; Moscow/RU

Purpose: Significance o f monom er and d im er CM for differential diagnosis and
virtual surgery.
Materials and methods: Spiral CT with bolus contrast enhancem ent was per
form ed in 104 p ts(100  ml, 3 ml/s): arteria l and venous p h a s e s -19 pts with m ono
mer CM and 17 w ith dim er CM; only phase o f the porta l vein (PVP) was performed 
w ith U ltravist-300 in 16 pts -  100 ml and 17 pts -  50 ml. V izipaque-270 was intro
duced in 16 pts -  100 ml and in 19 pts -  50 ml. The densitom etry of aorta, VCI, 
stem of the porta l vein, parenchyma of liver and pancreas, pathological formations 
in them  were performed.
Results: Monomer CM in AP gave the density gradient from  23 HU between the 
hepatic parenchyma and VCI to 143 HU between the aorta  and hepatic paren
chyma. In VP -  from  8 to 20 HU (respectively). In PVP -  from  29 HU to 73 HU. 
Dimer CM gave gradients from  20 to  178 HU in AP and from  11 to 38 HU in VP, 
from  19 to 50 HU in PVP
Conclusions: For 3D-reconstructions contrast enhancem ent m onom er CM is the 
m ost optimal. For d ifferencial d iagnosis o f surgical d iseases the application of 
d im er CM is the m ost optimal, as parenchym atous organs accum ilate CM quicker 
than other organs visualizing better all kind o f lesions on the ir background.

B-0509 08:40

Assessm ent o f the vascularization of neuroendocrine tum ors by 
stim ulated acoustic em issions o f SH U 508A ultrasound contrast agent 
and color or power Doppler sonography
J. R icke. E. Lopez Hänninen, H. Amthauer, R. Felix; Berlin/DE

Purpose: To assess the vascularization o f neuroendocrine tum ors by stimulated 
acoustic em issions (SÄE) of SH U 508A during blood pool phase in comparison to 
contrast enhanced doppler sonography.
Materials and methods: Thirty-six patients w ith neuroendocrine tumors received 
contrast enhanced doppler sonography, 21 an additional SAE. To classify tum or 
perfusion in doppler sonography, a four-step rating score was introduced: (1 ) no, 
(2) one feeding or central vessel defined hypoperfusion; (3) some and (4) dissem i
nated vessels defined hyperperfusion. Out of 36 patients, 1 pancreatic primary. 33 
liver and 1 splenic metastases as well as 1 lymph node m etastasis were exam
ined. Results were correlated with biphasic spiral C T  (n =  35) and angiography
(n =  2).
Results: Arterial phase CT and DSA revealed 18 hyper- and 18 hypoperfused 
les ions. C on tras t enhanced  d o p p le r c lass ifie d  15/18 pa tie n ts  (8 3 % ) w ith 
hyperperfused lesions correctly as well as 16/18 (89 %) hypoperfused tum ors by 
applying the rating score. SAE identified 4 of 9 hyperperfused lesions correctly 
(44 %), 2 were isoperfused compared to normal liver tissue (22 % ), 3 hypoperfused 
(33% ). Out of 12 hypoperfused lesions, 11 were classified correctly (92% ), 1 
showed isoperfusion. Hence, the positive and negative predictive values for SAE 
were 80 and 69 %, respectively. For contrast enhanced doppler sonography, posi
tive and negative predictive values were 88 and 84 %, respectively. 
Conclusions: Blood pool SAE failed to determ ine subtle tum or perfusion cor
rectly. The rating score for contrast enhanced doppler sonography characterized 
tum or perfusion w ith high accuracy. The use of contrast agent improved perfusion 
characterization significantly.

B-0510 08:50

The first phase I study of a novel ultrasound contrast agent (BR14): 
Assessm ent of safety and efficacy in liver and kidneys
R. B asilico '. M.J.K. Blomley2, D.O. Cosgrove2, J. Llu ll3, A. Broillet3; 1Chieti/IT, 
?London/GB, 3Geneva/CH

Purpose: B R 14 (Bracco Research, Geneva) is a novel ultrasound contrast agent. 
We describe the first phase I study using pulse inversion harm onic imaging (PIH) 
of the liver and kidneys o f healthy volunteers.
Materials and methods: 30 male subjects were studied using a single-blinded, 
placebo contro lled methodology. Five single iv doses o f BR14 were given; 4 sub
jects received BR14 and 2 were randomised to placebo at each dose. The left 
kidney was scanned using continuous PIH (HDI 5000 scanner, ATL, Bothell WA) 
from arrival to  disappearance of contrast from  main renal vessels (immediate 
phase). Five m inutes later, brief 20 s duration scans o f the liver/right kidney were 
stored as c ine-loop digital files every 30 m inutes until disappearance of contrast 
enhancem ent (late phase). Backscatter values for regions o f interest (ROIs) in the 
liver/renal cortex were calculated using ATL proprietary software. In addition, sub
jective enhancem ent in both early and late phases was scored.
Results: No serious adverse events and no significant changes in vital signs and 
laboratory param eters was observed. Strong enhancem ent of main renal vessels 
and cortex during the im m ediate phase was seen in all subjects receiving BR14 
with a dose dependent increase in main vessels enhancem ent duration (from 6.8 
minutes to  26.9 m inutes at the h ighest dose). Moreover, all the tested doses of 
BR14 produced a strong late phase liver parenchymal enhancement. Quantitative 
analysis showed evidence of delayed renal parenchymal phase at the highest 
three doses.
Conclusion: BR14 is a safe, effective US contrast agent showing late phase pa
renchymal enhancem ent in the liver and renal cortex.

B-0511 09:00

Iron oxides differentiate between hyperplastic hem atopoetic marrow and 
bone marrow neoplasms
H.E. Daldrup-Link' Л  В. Ihssen2, T.M. L ink ', E.J. Rum m eny’ ; 'Munich/DE, 
‘ Münster/DE

Purpose: To com pare the value o f Ferumoxides and Ferumoxtran-enhanced MRI 
to characterize hem atopoetic m arrow and neoplastic infiltration of the spine in 
patients with m alignant lymphomas.
Methods: 18 patients with plasm ocytom a or o ther Non-Hodgkins lymphomas 
underwent MRI o f the spine after infusion of either Ferumoxides (AMI-25, Endorem, 
n =  9) o r Ferumoxtran (AM I-227, Sinerem . n =  9). All patients had suspected 
hypercellu lar bone marrow, d iagnosed by iliac crest biopsies or estimated from 
previous treatm ent with GCSF (granulocyte colony stim ulating factor) and all pa
tients had suspected diffuse or multifocal bone m arrow infiltration, based on clini
cal data and conventional radiographs. Pre- and postcontrast MRI pulse sequences 
com prised sagittal T1- and T2-weighted turbo spinecho (TSE) as well as STIR- 
sequences. Data were analysed by m easuring pre- and postcontrast signal inten
sities o f the hem atopoietic m arrow and tum or infiltrates.
Results: Hematopoetic bone marrow dem onstrated a significantly stronger signal 
decrease after infusion of Ferumoxtran as compared to  Ferumoxides on STIR- 
im ages (p < 0.05). The contrast between focal bone m arrow  lym phom a and 
hem atopoetic m arrow increased with both contrast agents. The iron oxide uptake 
in diffuse lym phom atous bone marrow infiltrates varied with the grade of tumor 
ce ll infiltration, but was decreased compared to  hem atopoietic marrow in most 
cases, while hyperplastic hem atopoietic marrow dem onstrated a markedly in
creased iron-oxide uptake.
Conclusion: Ferumoxtran is better suited than Ferumoxides for MRI of patients 
with suspected lym phom atous bone marrow infiltration. Iron oxide-enhanced MRI 
identifies focal and multifocal bone m arrow infiltrates with m alignant lymphomas 
and differentiates neoplastic infiltration and hyperplastic marrow after chemotherapy.

B-0512  09:10

MR-angiography with a new intravascular contrast agent (P 792): 
Assessm ent in rabbits
S.G. R ühm '. C. Corot2, K. Treiber3, J.F. Debatin '; 'Essen/DE, 
2Au!nay-sous-Bois/FR, 3Zürich/CH

Purpose: To assess the perform ance o f a newly developed Gd-based macromo- 
lecular intravascular contrast agent for MRA (P792; Laboratoire Guerbet) in rab
bits.
Materials and methods: New Zealand rabbits served as the animal model. MR 
imaging was perform ed on a 1.5 T  whole-body MR system with a  3D spoiled gra
dient recalled echo sequence The 3D acquisition was perform ed once prior to
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application of the contrast agent, during the bolus phase as well as successively 
every minute thereafter up to 10 min. Dose relationship testing was performed 
with 3 doses o f P792 (0.015, 0.03 and 0.045 m m ol/kg) as well as a single dose of 
Gd-DOTA (0.1 mmol/kg). Experiments were repeated three tim es for each dose. 
To assess vascular contrast enhancem ent signal to noise and contrast to  noise 
ratios were calculated in the aorta.
Results: W ith P792 at doses of 30 and 45 pmol/kg vascular enhancem ent was 
significantly higher in the  1 m in post bolus phase com pared to the bolus phase 
(p < 0.05). W ith P792 administered a t a dose of 15 pmol/kg as well as Gd-DOTA at 
a dose of 0.1 mmol/kg peak enhancem ent was present in the bolus phase. In 
comparison with Gd-DOTA P792 showed higher and longer peak vascular en
hancement for all three doses (p < 0.05).
Conclusion: Due to the excellent enhancement of vasculature w ithout background 
enhancement P792 appears to be well suited for high quality first pass and equi
librium phase MRA. Since the agent is rapidly cleared by renal excretion repetitive 
perfusion imaging appears feasible.

B-0513 09:20

Static and dynamic MR im aging using iron oxide contrast agent for 
characterization and detection o f focal liver lesions correlated with 
histopathologic findings
W. Schwarz1. R. Ham m erstingl', S. B lum e1, J.O. Balzer'.T . Balzer2,T.J. Vogl1; 
'Frankfurt a. Main/DE, 2Berlin/DE

Purpose: To determinate the potential of iron oxide-enhanced dynam ic and static 
MR I for detection and differentiation o f liver lesions.
Materials and methods: 83 patients with known liver tum ors (HCC n = 47, me
tastases n = 21, CCC n =  5, lymphoma n = 1, adenoma n = 1, FNH n = 2, hem an
gioma n = 2, regenerative nodules n =  4) were examined with T1-weighted, T2- 
weighted and dynam ic sequences before and after bolus-application o f iron ox
ides (Resovist). Imaging data were correlated with histopathology. Signal intensity 
of tumors, liver and spleen were measured in MR images.
Results: The results of measured signal intensity for the dynam ic sequences 
yielded three different types o f contrast enhancem ent for m alignant liver lesions. 
Type 1 revealed no significant changes in signal intensity, type 2 dem onstrated a 
drop out-phenomena (HCC n = 16, metastasis n = 1) and type 3 showed only a 
rapid decrease of signal intensity followed by a plateau phase (HCC n = 6). Liver 
and spleen dem onstrated fast decrease o f signal intensity after application of iron 
oxides in all patients. Decrease of signal intensity were also identified by FNH 
(PSIL =  44.3 %) and adenoma (PSIL =  22.6 %).
Conclusion: MRI of the liver with use o f bolus-injectable iron oxides is superior to 
unenhanced MRI for detection o f liver lesions. Iron oxide-enhanced MRI allows 
more confidence in the final d iagnosis and higher quality o f delineation o f the
lesions.

B-0514 09:30

Tissue-specific or non-specific contrast agents for hepatic MRI? A 
comparison of Gd-DTPA- and Ferum oxides-enhanced MRI in over 900  
patients with focal hepatic disease
Т.К. Helmberaer. N. Holzknecht, S. Вапас, В. Scher, B. Knuth, R. Slangi,
J. Scheidler, M.F. Reiser; M unich/DE

Purpose: Comparison of the diagnostic value o f unenhanced, Gd-DTPA (Gd), 
and Ferumoxides (Fe) enhanced MRI in a large patient population on suspicion of 
focal hepatic disease.
Material and methods: 919 patients (Gd-group 453, Fe-group 466 patients) were 
studied for staging with suspicion o f extrahepatic malignancy in 48.1 %, suspicion 
of/known HCC in 24.7 %, incidental finding in o ther im aging tests in 24.4 % and 
"other" in 2.8 % o f the cases (standard of reference: h istology in 28.7 %, final re
port/consensus reading/12 month follow-up in 71.3 %). Imaging was performed 
on a 1.5 T system (Magnetom Vision, Siemens, Germany) using G R E-T1 -, Fast- 
SE-T2-, HASTE-T2- and GRE-PD-weighted imaging pre/post Gd-administration 
(0.1 mmol Magnevist/kg bw) and Fe-administration (15 mmol Endorem /kg bw), 
respectively. Pre- and post contrast images were randomly assessed by two blinded 
readers (number o f lesions, im age quality, diagnostic confidence). Efficacy pa
rameters were calculated based on the standard o f reference.
Results: The post contrast im aging revealed significantly h igher efficacy param
eters than the  pre contrast imaging w ithout significant difference for the quality 
parameters. In HCC's the sensitivity (94 %) of Fe-enhanced MRI was significantly 
(p < 0.05) superior to  Gd-enhanced imaging (89 %). The contrary was true for 
specificity and accuracy. In all o ther types o f lesions Gd-enhanced MRI produced 
not significantly but slightly better efficacy param eters than Fe-enhanced MRI.

Conclusion: W ithout a  specific patient selection Gd- and Fe-enhanced MRI are 
not differing s ignificantly regarding their d iagnostic efficacy. To our surprise, the 
“pure im aging of vascularization" in Gd-enhanced MRI provides the same diag
nostic accuracy as tissue-specific contrast enhancem ent in FE-enhanced MRI.

B-0515 09:40

Characterisation of focal lesions in patients with liver cirrhosis using 
second generation contrast-enhanced (CE) wideband harmonic  
sonography (W BHS) in different enhancem ent phases
L. Solb ia ti. L. Cova, T. lerace, P. Marelli, V. Osti; Busto Arsizio/IT  

Purpose: To characterize focal lesions in liver cirrhosis using CE-W BHS in arte 
rial (AP), portal (PP) and late (LP) phases.
M ethods and materials: 47 focal lesions (0.9 -  4.6 cm) detected by unenhanced 
harm onic sonography in 32 patients with liver cirrhosis were studied after iv bolus 
2.4 ml Sonovue™  (Bracco, Milan, Italy). Scans were obtained interm ittently (every 
10 seconds): 20 to 60 (AP); 90 (PP); 180 seconds (LP) post-injection using wideband 
В-mode phase inversion sonography. Tumors were assessed for enhancem ent 
pattern and overall vascularity. Triphasic helical-CT scans were obtained in all and 
fine-needle aspiration b iopsy in 6 doubtful lesions. Final diagnoses were hepato
ce llu lar carcinom a (HCC) (35, 7  with daughter nodules), regenerative (5) o r dys- 
p lastic (7) nodule.
Results: 29/35 HCCs and 7/7 daughter nodules showed marked homogeneous 
enhancem ent in AP, rapidly decreasing in PP; remaining 6 HCCs showed inhomo- 
geneous enhancem ent in AP due to  necrotic changes. A ll 5  regenerative and 7 
dysplastic nodules showed no enhancem ent in AP, increasing progressively in PP. 
In LP all HCCs, dysplastic nodules and 2/5 regenerative nodules appeared as 
unenhanced lesions; remaining 3 regenerative lesions were undetectable (same 
brightness surrounding parenchyma). S ix tiny ( 5 - 9  mm) unenhanced lesions 
undetected in previous phases were seen in LP and confirm ed as HCCs by heli
cal-CT. Helical-CT confirmed all 35 HCCs shown by СЕ-US, demonstrating 5 more 
HCCs ( 6 - 1 1  mm).
Conclusion: AP is crucial to  d ifferentiate HCCs from  non-neoplastic lesions in 
liver cirrhosis and to detect daughter nodules. LP may allow detection but not 
characterization o f additional lesions.

B-0516 09 50

Benign hepatic tumors: MRI features before and after superparam agnetic  
iron oxide (SPIO ) adm inistration
T.V. Barto lo tta ', M. M idiri2, M. F inazzo1, M. De M aria '; 'Palerm o/IT,-'Bari/IT  

Purpose: To assess the yield of superparam agnetic iron oxide (SPIO)-enhanced 
MRI in the detection and characterization of benign hepatic tumors.
M aterials and methods: Eighteen patients underwent MRI before and after ad
ministration of SPIO. SE Т1 , DP, Τ2 and GE T2* images were acquired with a  0.5 T 
superconductive unit. MR diagnosis was bioptically proved in 12 patients and, in 
the remaining six -  who had hem angiom as only -  it was confirm ed at least by 
means o f tw o o ther imaging techniques, and both clin ical and imaging follow-up. 
Results: Thirhy-four tum ors -  6 FNH, 6 adenom as, 22 hem angiom as -  were de
tected on MRI: 29/34 (85.3 %) before and 33/34 (97 %) after SPIO administration. 
One adenom a was detected on baseline MRI only. Four lesions (3 adenomas, 1 
FNH) were detected after SPIO adm inistration only.
Conclusion: In our experience, although numerically limited, SPIO-enhanced MRI 
was clin ically safe and more effective than unenhanced MRI both in the detection 
and characterization of benign hepatic tumors, providing useful c lues to the d iag
nosis. It dem onstrates well the central scar or septa. Nevertheless it is useful to 
com pare baseline with SPIO-enhanced MRI. Indeed well differentiated lesions will 
uptake SPIO  as well as normal hepatic parenchyma, becom ing isointense and 
therefore undetectable.
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B-0517  10:30

C om puter assisted interventional procedures using a novel vacuum  
im m obilization device
R.J. B ale. M. Vogele, C. Hoser, C. Fink, R. Rosenberger, R. Franz, M. Rieger,
W. Jaschke; Innsbruck/AT

Purpose: Frameless stereotactic interventional procedures require rigid im m obi
lization o f the  patient.
Methods and m aterials: Our patented BodyFix imm obilization device (M edical 
Intelligence, Schwabmünchen, Germ any) consists of a vacuum  pum p connected 
to different types of cushions and a plastic sheath that covers the body part to  be 
im mobilized. For the C T  scan the patient is w rapped up with one of these cush
ions, placed on the top  of the therapy couch, and covered with the p lastic sheath. 
When the vacuum  pum p is turned on, the air is evacuated from  the cushion under 
the covering sheath. The cushion hardens and is sucked against the therapy couch 
resulting in imm obilization o f the patient. A fter the scan the targeting device is 
adjusted using the fram eless stereotactic navigation system . After opening the 
plastic sheath at the skin entrance point and sterile draping the needle is advanced 
through the preadjusted aim ing device to the preselected target.
Results: Im mobilization was well to lerated by all patients. The novel technique 
was used for drilling o f osteochondral lesions o f the ta lus in 3  patients and bone 
tum ors biopsies in 2 patients. In one patient a biopsy was taken from  the disc 
space between L5 and S1 .The accuracy of needle placement was w ithin 2 - 3  mm 
in all patients.
Conclusion: Application o f fram eless stereotactic navigation system s in com bi
nation w ith the novel im m obilization technique a llows for accurate puncturing of 
different targets in the pelvis, the  extrem ities and the spine for a variety of different 
purposes.

B-0518 10:40

Correlation between high-resolution ultrasound and microscopic anatomy  
in the evaluation o f the biceps tendon disorders
E.A. Gallardo sr., I.M. Barber jr., A. Serrano sr., V.F. Garriga sr., X.C. Pruna sr., 
X.C. Serres sr.; Granollers/ES

Purpose: To evaluate the correlation between sonographic subtle abnorm alities 
of the long head o f biceps brachii tendon (LHBT) w ith the m icroscopic findings. 
Material and methods: We perform ed transverse and longitudinal sonograms of 
LHBTs a fte r their dissection in 30 consecutive necropsies, using a multifrequency 
linear probe of 9 -  13 M Hz (Logiq 700 GE). We evaluated the synovial sheath 
thickness, the preservation of normal fibrillar pattern and the presence of ruptures. 
W e correlated these findings w ith the histologic changes.
Results: The presence of synovial thickening in u ltrasound (US) was correlated 
w ith inflam m atory changes in the m icroscopic study. Both H igh Resolution US 
(HRUS) and histology dem onstrated a superior involvement of the proximal tendi
nous area in m ost of the cases. The depiction of hypoechoic areas replacing the 
normal fib rillar pattern were related to m yxoid degeneration and fibrous prolifera
tion of the endotendineum  in the m icroscopic study.
Conclusions: HRUS is very sensible in the depiction o f subtle a lterations of ten
dons. These findings may be used in current sonogram s to improve the accuracy 
o f the technique.

B-0519 10:50

Laser induced therm otherapy: C linical experiences in treatm ent of bone  
tumors
C. Stroszczy nski. N. Hosten, P. Tunn, G. Gaffke, R. Puls, P. Schlag, R. Felix; 
Berlin/DE

Aim: Laser induced therm otherapy (LITT) is a m inimal invasive method for abla
tion o f tumors. This paper reports on clin ical results o f the treatm ent o f various 
bone tumors.

Patient and m ethods: 11 patients ( 1 3 - 8 3  years) were treated by LITT (5 
osteoidosteoma, 6 bone metastases). LITT was perform ed under general anes
thesia or local anesthesia. 1 - 2  internally cooled applicators were positioned into 
the tum or under СТ/M R guidance. Control MR imaging was performed in all cases. 
Gadobutrol (0.3 m l/kg b.w.; Gadovist, Schering AG, Berlin, Germany) was used 
for visualization o f therm al ablated tissue.
Results: All patients tolerated well the procedure w ithout complications (follow up 
6 - 4 5  weeks). C linical sym ptom s disappeared in all patients with osteoidosteoma. 
successful ablation was performed in 4 /6  patients with bone metastases. MR signs 
of successful ablation included hypointense bone m arrow on both T 1 - (plain and 
enhanced) andT2-w eighted images.
Conclusion: LITT is a prom ising method for minimal invasive ablation of bone 
tumors. Contrast enhanced MR enables postinterventional documentation of suc
cessful ablation.

B-052011 oo
Interventional procedures in the evaluation of bone infections: Com pari
son o f histological and m icrobiological results
L. Thanos, G. Papaioannou, A. Nikita, H. Koutrouvelis. A. Sissopoulos,
D.A. Kelekis; Athens/GR

Purpose: To determ ine the optim al a lgorithm  for the diagnostic approach of bone 
infections.
Materials & methods: The records o f 62 patients with clinical and imaging find
ings o f bone infections were reviewed. 53 patients presented clinical symptoms of 
infection and 62 local pain a t the site of the affected bone. On CT examination, the 
patients presented osteolytic (47/62) and osteoporotic (15/62) lesions located in 
the lum bar spine (33/62), the thoracic spine (17/62), the hip joint (7/62), the iliac 
bones (4/62) and the  cervical spine (1/62). CT-guided biopsy and fine needle aspi
ration (FNA) were performed in all patients. Using the bone biopsy set and/or 
autom ated b iopsy needles 18 G m ultiple tissue samples suitable for histological 
evaluation were extracted. Following that, FNA was performed using spinal needles 
18 G in o rder to yield m aterial for m icrobiological culture.
Results: Histological study documented infection in 48/62 patients. Among them, 
FNA was positive only in 27 patients. In 14/62 patients both b iopsy and FNA were 
negative. This result was false negative in 6/14 patients, as eventually proven by 
the open biopsy (2/6) and the clinical and imaging response of the lesion to  antibi
otics (4/6). There were no cases o f negative biopsy and positive FNA. The sensi
tiv ity o f FNA in detecting bone infections was 56.2 %  while the combination of 
FNA and biopsy increased the sensitiv ity to  88.8 %.
Conclusion: Bone infections can be accessed safely and effectively with percuta
neous CT-guided approach. It seems that the com bination of FNA and biopsy 
increases the diagnostic yield of the procedure.

B-0521 u n o
Percutaneous treatm ent o f osteoid osteoma
J. S erra. M. Rovira, E. de Lama, F. Portabella, M. Orduna, J. López-Moreno; 
Barcelona/ES

Purpose: Osteoid osteoma is a benign bone primary tum or responsible of a strong 
local pain. Standard therapy is surgical removal o f the  entire nidus. O ur purpose is 
to  review  the  resu lts  o f pe rcu tan e ou s  trea tm en t by lase r (2 pa tien ts ) o r 
radiofrequency (3 patients) in 5 patients with osteoid osteoma (2 tibial diaphysis, 1 
fem ur diaphysis, 1 scaphoid and 1 illium).
Material and methods: The technique consists in introducing a needle (gauche 
1 4 -  16) in the nidus guided by C.T. Once the trocar is correctly sited a filament is 
placed through the needle. Then we applied (laser o r radiofrequency) necessary 
to ablate the tumor.
Results: In 4 cases the result was a com pleted relieve of the pain in all of them, 3 
in the first hours and 1 within 2 days after treatment. In the remaining case (scaphoid) 
the percutaneous treatm ent (laser) was not successful, being necessary surgical 
therapy.
Conclusions: The percutaneous treatment of osteoid osteoma seems to be highly 
beneficious and should be considered as a treatm ent option.

B-0522 n  is
Percutaneous vertebroplasty (PVP) guided by CT-fluoroscopy
M. Rovira. J. Serra, A. Muntane, Y. Roca, A. Mejia, J. López-Moreno; 
Barcelona/ES

Introduction and purpose: PVP consists in a  percutaneous injection inside a 
collapsed vertebral body of a b iom aterial (polimethylmethacrylate) with the aim  of 
reducing the pain and stabilising of the spine. The most common indications of
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PVP are osteoporotic vertebral collapse, metastasis and aggressive hemangioma. 
We report our initial experience with PVP guided by CT-fluoroscopy in e ight pa
tients.
Material and methods: W e have treated 8 patients with PVP, 5 with osteoporotic 
collapse, 2 with metastasis and 1 with aggressive hemangioma. The technique 
consists in the introduction of polim ethylm ethacrylate through one o r tw o 1 4 - 1 6  
gauge needles guided by CT-fluoroscopy inside the collapsed vertebral body. A 
transpedicular o r posterolateral approach was used depending on the level of the 
affected vertebral body.
Results: In all our cases we obtained total or partial pain relief and consolidation 
of the vertebral body. We did not have any clinical com plications although in two 
cases the cement has passed into the epidural venous plexus.
Conclusions: PVP is an effective method to  treat the pain and the instability o rig i
nated by a collapsed vertebral body (osteoporotic, m etastasic o r secondary to an 
aggressive hemangioma). It is essential to have proper selection of the patients for 
PVP. Long-term follow-up results are still not well known.

B-0523 11:20
In-vivo laser-induced interstitial therm otherapy o f pig tibias with a diode  
laser: Histological and MRI correlation o f thermal damage
G.R. W äm ser1. W.A. W ohlgem uth1, A. Prescher2, K. Bohndorf1; 'Augsburg/DE. 
‘ Aachen/DE

Purpose: To evaluate the feasibility and efficacy of laser-induced therm otherapy 
of pig tibia with a tem perature contro lled diode laser.
Materials and methods: In 4 anaesthetized pigs the  tibia was anatom ically p re
pared for instrumental access. After drilling the cortex the flexible quartz fibre was 
advanced into the marrow. 6 applications were performed with a standardized 
protocol with a temperature controlled diode laser system at 3 different tem pera
tures for 3 o r 6 minutes. The removed bones were investigated in a 0.35 T  open 
MRI scanner using T 1 w and T2w sequences. After demineralizing the bone samples 
were cut, stained and histologically evaluated. Lesions on MR-images were corre
lated w ith the macroscopic findings.
Results: There was no influence of lasing tem perature or duration on the size of 
necrotic area. The lesions were larger within the hematopoetic marrow than within 
the fatty marrow with a mean o f 0.4 cm  in diameter. In T1w the lesions were not 
clearly visualized. On T2w im ages the lesions consist mainly o f a hyperintense 
zone of coagulation, which corresponds well with the measured defect. 
Conclusion: The temperature controlled diode laser provides reproducible necro
sis within bone. Based on restricted laser absorption in bone the size of the  ne
crotic defect is limited.

B-0524 11:30

Early sonographic detection of delayed union in endom edullary stabilised  
tibial fractures
E.A.M. G eusens. S. Nijs, H. Janzing; Leuven/BE

Purpose: After endom edullar stabilisation o f tibial fractures, delayed healing is a 
common problem. The aim  o f this study was to  see if u ltrasound can predict de
layed healing in an early stage, prior to conventionel x-rays.
Materials and methods: Twenty fractures in 19 patients were stabilised with 
endomedullary nails. Patients were followed at 3 weeks interval up to the 12*' post
operative week w ith ultrasound, x-ray and clinical follow-up. U ltrasound was per
formed by a radiologist, blinded for clinical and radiographic data. At ultrasound, 
the visibility of the nail and the echogenicity of callus were evaluated in three planes. 
V isibility of the nail and hypoechoic ca llus were used as an indication o f delayed 
healing.
Results: O f the 20 fractures, 14 healed and 6 did need a second procedure. A t 9 
and 12 weeks post-operative, there was a full match between ultrasound, x-ray 
and clinical data. At 6 weeks, there were 2 false positive ultrasound examinations 
predicting a delayed union, and at 3 weeks, there was no correlation w ith the later 
outcome. There were no false negative results.
Conclusion: At 9 and 12 weeks post-operative, there was a full m atch between 
the sonographic, clinical and radiological data, so ultrasound can be used for early 
detection of delayed union.

B-05251140
MR imaging of the alar ligaments: M orphologic findings in 80 healthy 
subjects
K. W oertler’ . E. Urner-Schal2, W.H.M. Castro2, W. Heindel2; 'Munich/DE, 
2Munster/DE

Purpose: To describe the MR m orphology o f the alar ligaments (AL) in healthy 
subjects.

Methods and materials: MR imaging of the craniocervical junction was performed 
in 80 volunteers (m: 46; f: 34; age range: 1 8 - 6 0  years). Exclusion criteria were a 
history of cervical spine trauma (incl. whiplash injury), surgery, rheum athoid ar
thritis, and relevant neck pain. The imaging protocol (1.5 T) included coronal T1wSE 
and T2wFSE, as well as axia l/oblique T2wFSE sequences (section thickness: 
2 mm). Image analysis was carried out with reference to course, shape, maximum 
length, thickness, and signal intensities of the AL, as well as position o f the  odon
toid process relative to the intercondylar line (ICL).
Results: The A L  could be depicted as symmetrical structures in all volunteers, 
most often showing a caudocranial (39 % ) or horizontal (41 % ) orientation in the 
coronal plane, an anteroposterior orientation (84 %) in the axial plane, and a fan
shaped configuration (97.5 % ). A  transverse occipital ligament was present in 9 % 
o f cases. M ean va lues for m axim um  length  and th ickness o f the  A L  were
0.97 ± 0.15 cm and 0.70 ± 0 .1 4  cm, respectively. Typical signal intensities were 
intermediate on T1- and hypointense on T2-w images, with a “stria ted" appear
ance in 94 % and 100 %, respectively. The tip  of the odontoid process was local
ized below, at, o r above the level of the ICL in 28 %, 31 %, 41 %  of cases. 
Conclusion: MR imaging constantly provides depiction of the AL. Knowledge of 
normal findings and variants appears to  be crucial for correct interpretation of MR 
stud ies follow ing cervical spine trauma.

B-0526 11:50

The value of im aging in the diagnosis of nonsacral-vertebral chordoma
X. W ang'. D. Sm olders', K. Verstraete2, F.M.H.M. Vanhoenacker’ ,
A.M.A. De Schepper’ ; ’Antwerp/BE, 2Gent/BE

Purpose: To define the im aging features of nonsacral-vertebral chordom a and to 
evaluate the ir specificity in the differential diagnosis w ith other spinal lesions. 
Materials & methods: Four cases o f pathologically proven chordom a were re
viewed. Their location included the cervical spine (n = 2), thoracic spine (n =  1), 
and lum bar spine (n — 1 ). Patient age ranged between 35 and 58. The following 
imaging features were evaluated: lesion morphology, bone and soft-tissue involve
ment, signal intensity and enhancem ent pattern on m agnetic resonance (MR) 
imaging, encasem ent of vascular structures, intralesional calcification, and m ulti
level involvement.
Results: The most com m on imaging features were: combined vertebral body and 
soft-tissue involvement (n =4 ), multilevel involvement (n =  4), lobulated contour 
(n =  3), heterogeneity on all MR im aging sequences (n 4), m oderate to strong 
enh a n cem e n t (n =  4) w ith  ring -a n d -a rc -like  enhancem en t pa tte rn  (n = 2), 
hyperintensity onT2-w eighted images (n = 3) with intralesional hypointense septa 
(n =  2), epidural ta il sign (n = 3), neuroforamen enlargem ent (n =  2), and vascular 
encasem ent (n =  2). There was no posterior e lem ent and disk involvement or 
intralesional calcification in our cases.
Conclusion: MRI features of nonsacral-vertebral chordoma are helpful in diagno
sis and differential diagnosis with other spinal lesions.

10:30-12:00  Room С

Abdom inal and Gastrointestinal

SS 1001a
Liver maging
Chairpersons:
E.K. Makó (Budapest/HU)
F. Terrier (Geneva/CH)

В-052710:зо
New m ethod to exclude influence of cardiac output and other factors on 
enhancem ent-m easurem ent of normal liver parenchyma or liver lesions
A.J. Ruppe rt-Kohlmayr. C. Kugler, T. Riepl, O. Doerfler. D. Zebedin,
M.M. Uggowitzer; Graz/AT

Purpose: To find a way of enhancem ent-m easurem ent of liver-parenchyma and 
liver lesions in m ultiphasic helical-CT that is not influenced by external factors like 
cardiac-output.
Method/m aterials: Multiphasic helical-CT was analysed in 26 patients w ith 37 
histologically proven focal nodular hyperplasia (FNH) and 18 hepatocellu lar ad
enom as (HCA). CT-protocol: unenhanced (u), a rteria l (a) and porta l-venous (pv) 
phase w ith flow  of 4 ml/s, slice-th ickness 8 mm, pitch 1.5 and reconstruction in
crem ent 4 mm. M easurem ents included: Density of liver parenchyma and lesions 
in all three phases. Additionally density in arteria l and portal-venous phase was 
m easured in aorta at the height of celiac trunk (TCa and TCpv). From all density 
values in aorta  of both phases measured in our cohort mean-value (mTC) was
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calculated. Measured density of liver-parenchyma and lesions was standardised 
by multiplying them w ith follow ing standardisation-factor: т Т С Я С а  for arteria l and 
m TC/TCpv for porta l-venous phase.
Results: For arteria l phase we got m TC-value of 250 HU and for porta l venous 
phase o f 130 HU. For all patients measured TCa- and TCpv-values were corrected 
to  th is mTC-value by the above described formula. The standardised density-val- 
ues o f liver-parenchym a were: (1) A rteria l -  mean-value (mv): 80.29 HU (range: 
48.21 -  123.1), (2) porta l-venous phase -  mv: 105.43 HU (range: 73.41 -  146.8); 
of FNH: (1 ) mv: 117.91 HU (range: 8 6 .3 -1 4 7 .6 ), (2) mv: 112.08 HU (61.4 -  123.75); 
of HCA: (1 ) mv: 80.09 HU (range: 61.78 -  94.9), (2) mv: 110.23 HU (73.28 -  126.8). 
Conclusions: O ur method is an appropriate m ethod to  exclude influence o f exter
nal factors on density and enhancem ent-m easurem ent o f liver parenchyma and 
lesions, and it seem s to be appliable also in o ther parenchymal organs and in 
helical-CT and m ultidetector-CT technology.

B-0528 10:40

Early enhancing hepatic pseudolesions on spiral CT
L. Rom anini. E. Dettori, K. Menni, L. Palvarini, L. Rendina, L. Grazioli; Brescia/IT

Purpose: To evaluate frequency, m orphologic features and vascular pattern of 
pseudolesions.
Methods and materials: 388 patients underwent consecutively multiphasic spiral 
CT: 248 patients affected by chronic hepatitis o r cirrhosis (I group), 59 patients 
w ith  suspected  ben ign  foca l live r les ion  (II g roup), 81 pa tien ts  to  search 
hypervascular metastases (III group). W e considered pseudolesion a parenchy
mal area, peripheral, wedge-shaped, hyperdense on arteria l phase, not evident 
on porta l venous phase, w ith “dot light sign" (presence into the lesion of an 
hyperdense vessel on arteria l phase). The area was not recognisable by US, w ith 
out modifications at CT follow-up (12 -  18 months).
Results: 47 pseudolesions were identified in 27/388 (7 %), 42/45 in the I group. 
80 % o f pseudolesions was wedge-shaped and 20 % round or oval shaped; size 
ranged between 1 -  7 cm. The “dot light sign" was present in 71 %. Digital angiog
raphy perform ed in 14 patients w ith HCC, showed in the 33 % arteria l-porta l (AP) 
shunts in the  areas corresponding to pseudolesions on CT images. This sign rep
resents early porta l venous drainage due to  shunt. In II group 2 pseudolesions 
were detected, both with “dot light sign” , next to small capillary hemangiomas. In 
III group 3 pseudolesions in 3 patients were identified, 2/3 with "dot light sign”. 
Conclusion: The most frequent detection of pseudolesions in hepatopatic pa
tients seem s to  be well correlated with AP shunts. M orphologic features and their 
contrast behaviour a llows differentiation from other hypervascular hepatic lesions.

B-0529 10:50

M ultiphasic spiral CT and octreoscan in the staging of liver m etastases  
from  neuroendocrine tumors
D. Poretti. F. Orsi, R.F. Grasso, G. Bonomo, G. Gerii, M. Bellomi; M ilan/IT  

Purpose: To report our experience in CT and N uclear im aging of liver metastases 
from  carcinoid tumors.
Materials and methods: 26 patients affected by liver metastases from  carcinoid 
tum ors underwent three phase helical C T  exam ination o f the upper abdomen and 
Octreotide scintigraphic scans (18 patients) for the staging of the ir disease. CT 
exam inations were reviewed to  count liver metastases and classify them  by their 
enhancem ent behaviour through the different CT phases. Likewise a Nuclear 
Medicine Specialist evaluated the distribution of the octreotide nucleotide thruoghout 
the liver on scintigraphic scans.
Results: We identified 432 metastases o f which 59.6 %  could be recognized on 
non-contrast scans, 67.6 %  during arteria l phase (1 6 .4 %  hyper, 51.2 % hypo),
94.2 % on parenchymal phase (5.8 %  hyper and 88.4 % hypo) and 60 % on de 
layed phase. A rteria l phase detected double the num ber of lesions than in paren
chyma phase in 15.4 % of patients.
Conclusion: In our experience, on ly  16.4 %  o f lesions was hypervascular on the 
arteria l phase. However m ultiphasic helical CT changed therapeutic work-up in 
15.4 %  o f patients. A lso the  Octreoscan played a crucial role in d iagnostic and 
therapeutic planning.

B-0530 11:00
Helical-CT in liver cirrhosis: Evaluation of attenuation patterns associated 
with the diagnosis of hepato-cellu lar carcinoma and the role of equilib
rium imaging
L. C am era. M. Imbriaco, G. Selva, A. Di Giacomo, S. Daniele, L. Pace,
M. Salvatore; Naples/IT

Purpose: To evaluate the contribution o f equilibrium  imaging in the diagnosis of 
hepato-cellular carcinom a (HCC) in patients with liver cirrhosis by means of heli
cal-CT.
Materials and methods: Helical CT-findings in 40 patients (35 M, 5 F; aged 62 ± 9  
years) w ith liver cirrhosis were retrospectively evaluated. All patients underwent 
tri-phasic helical CT w ith three separate set of scans (10 mm beam collimation, 
7 mm recon. intervals, pitch 1.0,120 kV, 200 -  250 mAs) performed at 25, 60 and 
300 s after i.v. bolus injection of 120 cc o f an iodinated contrast agent (1300 mg/ml) 
at 4 ml/s. Previous data by ROC analysis (Radiology 213: 469, 1999) indicated 
arteria l-phase and equilibrium  im aging to be the more accurate for detection of 
HCC. Com bining these phases, three different attenuation patterns (Hyper-Hypo, 
Hyper-Iso and Iso-Hypo) were identified and correlated with final diagnosis ob
tained by e ither aspiration biopsy (18 pts) o r follow-up data (22 pts).
Results: A  tota l of 54 nodules (0.6 -  4.5 cm) were identified in 31 patients. At final 
diagnosis, forty-six out 54 proved to  be HCC. This was most likely associated with 
the hyper-hypo pattern (33/46, 71 %) followed by the hyper-iso (7/46, 15 % ) and 
iso-hypo (6 /4 6 ,13 %) patterns. Six out of 13 nodules (46 % ) who exhibit the hyper- 
iso pattern and 2 out 8  (25 %) nodules with the iso-hypo pattern were found not to 
be HCC. Overall, positive predictive values were 100 %, 75 %  and 53 % for the 
hyper-hypo, iso-hypo and hyper-iso pattern, respectively.
Conclusion: In patients w ith liver cirrhosis evaluation of equilibrium phase in
creases the diagnostic accuracy of helical-CT.

B-053111:10
Diagnostic accuracy o f standard CT, ” 'In Octreotide and m l mIBG SPECT 
imaging in finding dissem inated neuroendocrine tumours
J.B, C w ikla . J.R, Buscombe, W.A. Mielcarek, M.E. Caplin, A.J. Watkinson,
A.J.W. Hilson; London/GB

Standard imaging modalities can underestimate presence/extent o f disseminated 
neuroendocrine tum ours (NET). Aim of th is study was to  assess diagnostic accu
racy of trip le-phase spiral CT and new approach using radioisotopes in patients 
with known NETs.
There were 27 patients, 18 with carcinoid, 4 carcinoid like NET’s, 3  gastrinoma, 
single islet tum our and malignant paraganglioma. Twelve pts had prim ary tumours. 
Final diagnosis was confirm ed by pathology.
SPECT im aging was performed using 1,1I m IBG and ’ ” In octreotide. Each scan 
was reported on presence and extent of disease.
CT did not find NET in 3 patients, evaluates as norm al o r benign lesions. In 3 
cases the result was equivocal. Others had evidence o f tum our/s in CT. Only 2 
patients had single lesions confirm ed using others m odalities and finally surgery. 
CT showed single lesion in 3 pts with dissem inated tumours. Octreotide failed to 
dem onstrate disease in single case. In 2 patients Octreotide underestimated ex
tent of disease. mIBG studies which were perform ed in 21 patients. In 5  patients 
results were false negative. Additional single case was equivocal. In 6 patients 
m IBG underestim ated extend o f disease.
Our results confirm  the recommendation of European NET group, that functional 
im aging should be perform ed in patients w ith suspected NET.

В-053211 го
Com parison of conventional sonography, contrast-enhanced pulse 
inversion sonography and dual phase spiral CT in the detection of hepatic 
metastases: Results of a m ulticentre study
T. A lbrecht'. M.J.K. Blomley?, P.N. Burns3, S. W ilson3, E. Leen4, M. Claudon5,
F. Calliada6, J.-M . Correas7, M. LaFortune8; ’B erlin /D E ,2London/GB,
3Toronto, ON/СА, 4Glasgow/GB, 5Nancy/FR, 6Lodi/IT, 7Paris/FR,
"M ontreal. PQ/CA

Purpose: To determine whether assessment o f hepatic metastases by ultrasonog
raphy is improved by the addition o f pulse inversion imaging during the liver-spe
cific phase of Levovist (Schering AG, Berlin, Germany).
Materials and methods: 128 patients were studied w ith conventional ultrasonog
raphy, pulse inversion harm onic contrast ultrasonography in the liver-specific late 
phase o f Levovist using HDI5000 equipm ent (ATL, Bothell, USA) and dual-phase 
spiral-CT.The conspicuity and number of metastases on the conventional sonogram 
and the contrast-enhanced pulse inversion sonogram were com pared using CT

212 A [ j |  С D E F



as the reference. In a sub-group o f 23 patients MR imaging, intraoperative ultra
sonography or resection pathology were available as independent reference for 
comparison of pulse inversion ultrasonography and spiral-CT.
Results: Conspicuity o f metastases was improved by contrast-enhanced pulse 
inversion in 8 7 %  by a mean of 10.8 dB (p <  0.0001). In 47 patients more m e
tastases were seen than on conventional ultrasonography, in 3  of which the con
ventional scan was normal. Using CT as the reference, contrast-enhanced pulse 
inversion improved the sensitiv ity for the detection of individual metastases from 
71 % to 88 % (p <  0.0001). On a patient basis sensitiv ity improved from  94 % to 
98 % (NS) and specificity from  59 % to 88 %  (p <  0.01). In the 23 patients with 
independent references, 7 patients showed more confirm ed metastases on con
trast-enhanced ultrasonography than on CT.
Conclusion: Contrast-enhanced pulse inversion ultrasonography markedly im 
proved the sensitivity and specificity in detecting hepatic metastases. It revealed 
metastases that were not detected by spiral-CT in selected cases. It could com ple
ment o r replace CT for assessm ent o f hepatic metastases.

B-05331130
Study of focal liver lesions with SonoVue™  and contrast coherent 
imaging: Com parison with MRI
L. A iani. C. Borghi, F. C larizia, A. M artegani; Com o/IT

Purpose: To compare the diagnostic potential of SonoVue and Coherent Contrast 
Imaging (CCI) in the evaluation of patients with prim ary and secondary liver le
sions in comparison w ith M agnetic Resonance Imaging (MRI).
Methods and materials: Seventy five patients w ith malignant focal liver lesions 
underwent ultrasound examination w ithout (baseline) and w ith contrast agent 
(SonoVue, Bracco, Milan, Italy). Post-contrast dynam ic scans were obtained us
ing an Acusón Sequoia System w ith CCI a t medium (0.6 -  0.4) and low (0.1 -  0.2) 
Ml during the arterial, porta l and late phase. A ll patients were also studied with 
MRI with T 1 and T2 sequences and bolus adm inistration of a param agnetic con
trast agent w ithin 1 week from the US examination. Statistical evaluation of the 
results was performed using the W ilcoxon test.
Results and conclusions: The contrast enhanced ultrasound examination showed 
a higher sensitivity in com parison w ith unhenhanced im aging and a diagnostic 
potential comparable to that o f MRI in the diagnosis o f prim ary and secondary 
liver lesions.

B-0534 1140
Diagnosis of atypical hem angioma using contrast-enhanced wideband 
harmonic sonography (CE-W BHS)
L. Solbiati. L. Cova, T. lerace, P. Marelli, S. Osti; Busto A rs iz io /IT  

Purpose: To assess the potential use of CE-W BHS fo r the diagnosis of hem an
giomas with atypical presentation, due to non-hyperechoic sonographic pattern or 
diffuse changes of the surrounding liver.
Methods and materials: Seven atypical hemangiomas ( 1 .5 -6 .5  cm) in 7  pa
tients were studied: 4 /7  lesions had hypo-anechoic echopattern, the remaining 3 
were almost undistinguishable from the surrounding "bright" cirrhotic liver paren
chyma. The lesions were studied with В-mode wideband, phase inversion har
monic imaging before and after bolus injection of 2.4 ml o f Sonovue™  (Bracco, 
Milan, Italy). Arterial (20 -  60 s), portal (90 -  120 s) and very late phases ( 4 - 7  min) 
post-injection were examined for each case. Sonographic im ages were compared 
with helical C T  scans achieved at arterial and porta l phases.
Results: In the arteria l phase, all the lesions showed only peripheral enhance
ment, either globular (4 cases) o r thin, rim-like (3), remaining m ostly unenhanced 
compared to the surrounding liver. In the portal and, mostly, late phases, progres
sive centripetal filling-in lasting up to 5 -  7 minutes was observed in all the lesions 
which became isoechoic and subsequently hyperechoic, allowing a confident 
sonographic diagnosis. Contrast-enhanced helical C T  showed the sam e enhance
ment pattern in all the 7 lesions.
Conclusion: CE-W BHS can be very helpful for the diagnosis o f atypical hem an
gioma, obviating the need for helical CT, All the three vascular phases are needed 
to achieve the final diagnosis. This method may prove also helpful to  d ifferentiate 
hemangiomas from hepatocellular carcinomas when doubtful nodules are detected 
in liver cirrhosis.

В ~0535  11:50

Detection o f focal liver lesions with the new US contrast agent NC100100: 
Results o f an exploratory m ulticentre study
T. A lbrecht1. L. Needleman2, M.J.K. Blomley3, E. Leen4, С. Harvey3,
В.В. Goldberg2, D.O. Cosgrove3, C.W. Hoffm ann1; 'Berlin/DE,
2Philadelphia, PA/US, 3London/GB, JGlasgow/GB

Purpose: To evaluate detection o f focal liver lesions using pulse/phase inversion 
ultrasound (PIUS) during the vascular and liver-specific phases o f NC100100 
(Sonazoid, Nycom ed-Am ersham , Oslo, Norway).
Materials and methods: 52 patients from  4 centres (3 European, 1 US) with 
known foca l liver lesions by a reference exam ination (contrast-enhanced MR or 
SCT) were s tud ied. There  were 23 w ith  m etastases, 12 w ith  HCC, 9 w ith 
haem angiom a, and 8 w ith o ther lesions. A fte r a conventional baseline scan 
NC100100 was injected intravenously. It initially enhances the blood pool and then 
accum ulates in norm al liver due to Kupffer cell up-take and shows a strong har
m onic response below the  threshold to  bubble destruction. PIUS was performed 
im m ediately (arterial phase) as well as 5 ,1 0  and 15 min after injection.
Results: Contrast-enhancement was adequate in 84 %, partially adequate in 14 % 
and inadequate in 2 %. Continuous scanning a t low mechanical indices (0.3 -  0.6) 
provided liver enhancem ent lasting 15 min w ithout substantial bubble destruction. 
Metastases and HCCs showed a varying degree of a rteria l enhancem ent and 
appeared as sharp ly marginated enhancem ent defects on delayed PIUS. Lesion 
conspicuity improved in 76 % (delayed phase). The num ber o f reference confirmed 
metastases increased from 68 (baseline) to 83 (PIUS), reference imaging showed 
93 metastases, sensitivity improved from  73 % to  89 %.
Conclusions: NC100100-enhanced PIUS o f the liver can be perform ed at con
tinuous imaging over at least 15 min. It thus overcom es the lim itations (i.e. short 
tim e w indow) o f current m icrobubble contrast agents. It improves the detection of 
liver lesions compared to unenhanced sonography.
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B-0536 10:30

Docum entation of 2D- vs. 3D-sonography of solid breast lesions:
Observer variability of lesion description and evaluation
C.F. W eism ann, P. Kainberger, A. Auer, L. Datz, A. Hollerweger, P. Macheiner; 
Salzburg/AT

Purpose: Is a 3D-sonography volum e documentation superior com pared w ith a 
typ ical 2D-sonography docum entation o f solid breast lesions? Influences a 3D 
sonography docum entation the  assessm ent o f lesions dignity?
Materials and methods: The e lectronically stored 2D im ages and 3D volume 
datasets o f 40 unselected and histologically proven solid breast lesions were ret
rospectively evaluated by 5 radiologists. The 3D volume datasets were acquired 
w ith  a lin e a r a rray sm a ll p a rt vo lum e  probe  ( 5 - 1 3  M Hz, V o luson 530D, 
Kretztechnik, Austria). The 2D images were taken from  the 3D datasets and were 
stored electronically. They provided the same quality such as the m ultiplanar 3D 
im ages and were investigated on the  sam e screen under comparable conditions. 
Results: The interobserver variability of sonographic criteria (lesion shape, m ar
gins, echogenicity, echotexture, transmission and pseudocapsule) were evaluated 
and compared w ith 2D and 3D im age information. Each category was analyzed 
and measured using Cohen's к  statistic. An assessm ent of the  breast lesions 
dignity (benign, indeterm inate, malignant) w ith 2D docum ented im age information 
and 3D volume inform ation was perform ed and compared.
Conclusion: 3D volume docum entation providing the additional coronal plane 
and the interactive analysis of complex lesion m orphology is superior to  typical 2D 
docum entation and provides additional features for lesion assessment.
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В-0537 10:40

3D power Doppler ultrasound o f breast lesions with a microbubble  
ultrasound contrast agent
C.R. K restan.T.H. Helbich, C. Riedl. M. Memarsadeghi, M. Rudas, G. Wolf; 
Vienna/AT

Purpose: To assess the enhancem ent of benign and m alignant breast lesions 
a fter i.v. adm inistration o f an ultrasound contrast agent using 3D-power-Doppler 
ultrasound (3D-PDUS)
Methods and materials: 39 patients (mean age 48 ±  17 years) with 39 breast 
lesions (20 malignant, 19 benign) underwent 3D-PDUS (Voluson 530D, Kretz, 
Austria) before and 0 .5 ,1 ,2 , 3 ,4  and 5 m in after i.v. adm inistration o f (Levovist®). 
The colorpixel intensity described by the flowindex (FI) was calculated o f each 3D- 
dataset.
Results: The precontrast FI in m alignant lesions was 17.0 ±  13.3 and 23.3 ±8 .1  
in benign lesions, respectively. The FI increased significantly (p < 0.001) after con
trast adm inistration in malignant lesions (F lma, =  28.3) com pared to benign lesions 
(F lm,x = 27.2) p  =  0.051. Time from  baseline to m aximum FI was 2.1 m in in  malig
nant and 2.6 min in benign lesions.
Conclusion: After US contrast agent adm inistration 3D-PDUS enables an im 
proved assessm ent o f the tum orvasculature. M alignant breast lesions enhance 
significantly stronger after m icrobubble contrast application than benign lesions, 
however there is a  considerable overlap.

B-0538 10:50

Wash in - wash out characteristics of the echo-enhancing agent Levovist 
in the assessm ent of breast tumors
V.F. Duda, K. Bock, A. John, K.-D. Schulz; M arburg/DE

Purpose: The value of the echo-enhancing agent Levovist was tested to delineate 
specific wash in -  wash out curve profiles fo r different types of breast tumors. 
Materials and methods: 10 ml o f Levovist (Schering) were applied by an intrave
nous injection o f 300 mg/ml in 34 wom en with consecutive histologically proven 
breast m asses (15 m alignant and 19 benign lesions). The wash in -  wash out 
curve characteristics o f the first m inute after the injeciton were registerd using an 
AU 5 Harm onic u ltrasound scanner ( 1 0 - 1 3  MHz, linear transducer; Esaote 
Biomedica).
Results: The m alignant breast tum ors showed a more rapid echo-enhancement 
of their vessels, th is was not so obvious in the benign lesions. To achieve clear and 
reproducible curve profiles an exact p lacem ent of the regions o f interest was nec
essary. A wash in -  wash out registration o f more than one m inute proved to be 
unreliable due to  the fact that it was very difficult to fix  the same region o f interest 
in the necessary way. Being successful in the differentiation o f several character
istic curve profiles, the  overlap between these curves in benign and m alignant 
breast masses, however, was to  w ide for a specific differentiation.
Conclusion: The possibility to  achieve different profiles of wash in -  wash out 
reactions was not usefull for the differentiation between benign and m alignant 
breast masses. Nevertheless, ist m ight be prom ising in predicting the growth-dy- 
namics of breast tumors.

B-0539 11:00
3D ultrasound im aging of breast tum our neovascularization: Work in 
progress
W.E. Svensson, К. Humphries, A. M cBride, D. Barrati, P. Forouhi, P. Stanley,
A. W elsh; London/GB

Purpose: To determ ine the potential o f 3-dim ensional ultrasound imaging tech
niques in the  investigation o f tum our vascularization.
M aterials and methods: A series o f co lour Doppler volume data sets images 
have been obtained freehand from  over 200 patients, using the 15 MHz trans
ducer o f the Acusón Sequoia system. 41 lesions have been processed, so far, 
using the VoxBlast 3D m easurem ent and visualization software, to  obtain 3-di- 
m ensional im ages of the transparent greyscale, haem odynam ic and combined 
greyscale/colour views. The cases included 22 fibroadenom as, 9 cancers, 4 in
flam m atory masses, 2 lymph nodes, 2 cases o f ANDI, 1 duct ectasia and 1 papil
loma. The rendered images, using the dual volum e rendering facility, show the 3D 
spatial relationship o f the vascularization within and surrounding the tumour. 
Results: Initial studies show that the vascular m orphology is better dem onstrated 
using 3D views of grey scale and vascular information than in either 2-D im ages or 
3D vascular, only, images. The num ber o f feeding vessels can be enumerated and 
internal and external vascular density estimated

Conclusions: These initial results already show that the 3-dimensional ultrasound 
angiographic techniques described have the potential to determ ine vascular mor
phology and quantify vessel density and distribution within, around and outside 
the lesion.

B-054011:10
The value of m am m ography and ultrasonography in the follow-up of 
breast carcinom a treated with neoadjuvant chemotherapy
I.G. Bilgen. A. Memis, E.E. Ustun; Izm ir/TR

Purpose: To evaluate the changes in the mammographie and ultrasonographic 
features of breast carcinom a treated with neoadjuvant chem otherapy (NCT). 
Materials/methods: Thirty-tw o patients, who underwent NCT because of either 
loca lly advanced breast carcinom a, inflam m atory breast carcinom a or systemic 
disease preventing operation, were prospectively evaluated prior to  and following 
NCT by physical examination, mammography (MG), and ultrasonography (US). 
C linical and radiological findings were compared.
Results: O f the 31 cases, who had m asses depicted on MG and US; the size of 
the mass, decreased in 16 (51.6 %), disappeared in 7 (22.5 %) and did not change 
in 8 (25.8 %). In the continuing follow-up mammograms, 1 o f the 7 “disappeared 
masses", 3 o f the 16 “shrinked masses” , and 2 of the 8 “unchanged masses" showed 
increase in size. The m icrocalcifications did not change in 5 (50 %), became fainter 
and fewer in 3 (30 %) and resolved com pletely in 2 (20 %) cases. Of the 10 pa
tients , w ho show ed  edem a patte rn  on in itia l m am m ogram s, the  fo llow -up 
mammograms dem onstrated decrease in edema in 6 (60 %), minimal increase in 
1 (10 %), and no change in 2 (20 % ). In one patient m icrocalcifications developed 
while edema pattern decreased.
Conclusion: In the evaluation o f NCT response, MG and US provide information 
c o m p le m e n ta ry  to  p h y s ic a l e x a m in a tio n . T h e  c h a n g e s  in  m a ss  s ize , 
m icrocalcifications and edema pattern is dem onstrated objectively on MG and 
US, which is essential in the accurate assessm ent o f the response to  chem o
therapy.

B-0541 11:20
Com plex ultrasound investigation in m onitoring the efficiency of 
treatm ent of local mastitis
T. Golovko. V.V. Medvedev: Kiev/UA

Purpose: To use co lor Doppler flow imaging to predict the response of treatment 
of local mastitis.
Methods and materials: The investigations of pathological formations of the breast 
including colored Doppler ultrasonography, routine ultrasonography, 3D-reconstruc- 
tion vessels map, clin ical and m orphological m ethods were accom plished in 19 
female patients 1 8 - 3 6  years old and were carried out on the US ATL HDI 3000 
probe 7 .5 - 1 2  MHz. Results were compared w ith the biopsy response.
Results: After treatm ent determ ined 9 respondents o f good results and 10 poor 
results. U ltrasound criteria o f good results were: decreasing o f size, changes of 
structure including disappearance o f the border o f form ations with appearance of 
more homogeneous tissues, d isappearance o f liquid insertions, decreased num
ber o f small disorderly vessels. U ltrasound criteria of good results were: increas
ing o f size, form ing o f capsule and more non homogeneous structure, increased 
and more thick liquid insertions, increased number of vessels.
Conclusion: The usefulness of Complex ultrasound investigation in m onitoring of 
efficiency treatm ent o f local mastitis was proved. The advantage of this method is 
in its superior accuracy, noninvasive nature, availability and low cost.

B-054211 so
US-Guided needle biopsy in the diagnosis of breast lesions: Fine-needle  
aspiration vs. core biopsy
G. Esen, I. M ihmanli, S. Kurugoglu, N. Uygun, S. Ilvan, A. Altug; Istanbul/TR

Purpose: To com pare the advantages and disadvantages o f fine-needle aspira
tion b iopsy (FNAB) and core needle biopsy (CNB) in the diagnosis of nonpalpable 
breast lesions.
M aterials and methods: FNAB followed by CNB were performed in 74 lesions. A 
cytopathologist was present on site to  evaluate the adequacy of the aspirated 
m aterial in all procedures. All lesions w ith atypical o r m alignant findings in either 
b iopsy method as well as those with suspicious radiological findings were oper
ated (n: 52). The others were followed up for a  m inimum o f 2 years.
Results: Twenty-one lesions were m alignant and 53 were benign. Accuracy was 
82.43 % in FNAB and 95.94 % in CNB. The biopsy material was inadequate for 
diagnosis in 7 FNABs and 1 CNB. In 2 lesions with a  correct FNAB result, CNB
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was false negative; while CNB revealed the correct d iagnosis in 12 out o f 13 le
sions in which FNAB results were either insufficient o r incorrect. Complication rate 
was 0 % for FNAB and 8.11 %  for CNB.
Conclusion: FNAB is less invasive, more practical and less expensive than CNB, 
but yields more insufficient o r false negative results. We think that FNAB should be 
combined with CNB in those cases that the aspirated material is inadequate or the 
biopsy result does not agree with the radiological findings.

B-0543 11:40

3D ultrasound in high speed core biopsy of breast lesions
M. Lell, U.G. Aichinger, R.W.S. Schulz-W endtland. W.A. Bautz; Erlangen/DE  

Purpose: To evaluate the potential of 3D ultrasound in free hand high speed core 
biopsy in solid breast lesions.
Material and methods: 33 ultrasound guided core biopsies were perform ed in 31 
patients with solid breast lesions (BI-RADS 4 - 5 )  from  8/00 -  9/00. 5 specimen 
were taken from  each lesion. A linear 3D US volume scanner (Voluson 530D MT. 
Kretztechnik, Austria) and a 11 G coaxial core needle system was used for the 
procedure. Localization of the lesion and placement of the needle was done under 
2D US guidance. A fter core needle shot a 3D US volum e acquisition was per
formed to correlate lesion and needle position (3D targeting). Accuracy o f th is 3D 
procedure was com pared with the routine procedure perform ed on a 2D US sys
tem.
Results: No false negative results occurred in the 3D US group. In 5/33 lesions 
fibroadenoma, in 9/33 lesions fibrosis and in 19/33 lesions carcinom a was proved 
histologically. Mean diameter of the lesions was 23 mm (7 -  80 mm, median 18 mm). 
3D US targeting revealed 16 central, 16 eccentric and 1 m arginal hits. 3D US 
volume scanning is done within < 5 seconds (additional storage tim e 30 s). In a 
control group with 2D US core biopsy 2 % false negative results occurred. 
Conclusion: 2D guidance and 3D US targeting is a fast and valuable too l in opti
mizing core biopsy of solid breast lesions. Higher confidence of appropriate needle 
placement w ithin the lesion is gained. In large lesions, the reduced size of the  3D 
transducer in comparison w ith 7.5 MHz 2D transducers is disadvantageous.

B-0544 11:50

Focal fibrosis of the breast: Imaging features and follow up with fine 
needle aspiration biopsy
B.E. Doaan, S. Tükel, O. Aksu; Ankara/TR

Purpose: "Focal fibrosis" of the breast (focal fibrous mastopathy -  FFM) is a le
sion having common radiological findings with o ther benign breast pathologies, 
but is accepted as a distinct clinicopathological entity, its most definitive character
istic being stromal proliferation o f the m am m ary glands. The aim  o f our study was 
to determine the significance o f this distinct entitiy am ongst the differential diagno
sis of solid breast lesions as well as overview its radiological findings.
Materials and methods: Fine needle aspiration biopsy (FNAB) results obtained 
in one year period of 80 patients w ith a cytologic diagnosis of benign fibrous m as
topathy o f the breast were examined regarding m orphologic and sonographic char
acteristics. Sonographic features were determ ined according to  the Stavros crite 
ria.
Results: Most of the patiens were under 50 years with a mean age of 44.83 ± 5.69. 
Statistical analysis revealed most lesions to be non palpable, hypoechoic with 
regular margins, not always visible by mammographie examination, appearing in 
those breasts with P2 and DY pattern.
Conclusion: FFM is a benign lesion with a possible involutionary etiology, differ
ential diagnosis o f which is possible by FNAB. Still, for thoe lesions with a  strong 
clinical and radiological suspicion of malignancy it is advisable to perform excisional 
o r core biopsy.
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B-0545 io:3o
Virtual bronchoscopy using different representation models
M.D. Seem ann'. D.R.G. Schuhm ann2, J.F. Schäfer1, W. Luboldt',
C D. C laussen’ ; 'Túbingen/DE, JMunich/DE

Purpose: The purpose of this study was to dem onstrate the possibilities, advan
tages and clinical application of a virtual bronchoscopic examination using several 
different representation models.
M aterials and methods: We examined 13 patients with inoperable prim ary or 
m etastatic lung tum ors (n = 10) and transplantation of the lung (n =  3), including 
stent implantation (n =  2), using image data sets from thin-section spiral computed 
tom ography (SCT). The tracheobronchial tree, the tum or lesions and the  stents 
were segmented and visualized with a shaded-surface display (SSD) rendering 
m ethod. V irtual bronchoscopy was performed with a  shaded-surface m odel w ith
out co lor coding, w ith a transparent color-coded shaded-surface model and with a 
color-coded triangle-surface model.
Results: The shaded-surface model w ithout co lor coding allowed only an assess
m ent o f the airway surface The transparent color-coded shaded-surface model 
enables the  sim ultaneous visualization of the airways and the adjacent structures 
behind the tracheobronchial wall. The color-coded triangle-surface model a llows a 
c lear and detailed spatial representation o f the dim ensions of extralum inal ana
tom ical and pathological, but it is of lim ited use for the depiction of an airway sur
face, since the lumen is less well defined.
Conclusions: V irtual bronchoscopic examinations of the tracheobronchial sys
tem with a transparent co lor-coded shaded-surface model obviate the need for 
tim e consum ing detailed analysis and presentation o f axial source im ages and 
offers a practical alternative to fiberoptic bronchoscopy.

B-0546 10:40

M ultislice CT virtual bronchoscopy in central airway disease
H. Hoppe, H.-P Dinkel, P. Vock; Berne/CH

Purpose: We examined the use o f v irtual bronchoscopy (VB) in the evaluation of 
central airway disease. The diagnostic value o f VB was com pared to fiberoptic 
bronchoscopy (FB) and pathological analysis o f m aterial obtained from  surgery. 
Methods: A consecutive cohort of 20 patients w ith various clinical indications for 
m ultislice computed tomography (MS-СТ) scan was examined. VB was performed 
w ith patients after p lastic reconstruction for tracheo-bronchial defects, bronchial 
tumors, bronchial stum p insufficiency and bronchiectasis. O ther 5 patients w ithout 
central airway abnorm alities were included as control subjects. The CT data were 
obtained on a Toshiba Asteion MS system  in 4 x 1 mm or 4 x  2 mm collimated 
multislice spira l mode (1 0 0 -1 8 0  mAs, 120 kV). Axial slices were reconstructed 
with an interval of 1 -  2 mm and transferred to a dedicated Advantage W indows 
3.1 w orkstation (General E lectric). VB was perform ed in a blinded fashion in all 
patients using the Navigator 1.3 software and correlated to FB findings later. 
Results: VB was reliable in the assessm ent of central airway defects and was 
accurate in assessing stenosis as well excluding or visualizing other trachiobronchial 
pathology. Correlation of degree of stenosis between FB and VB was excellent 
(w ithin a margin of error of 10% ). However, VB was im paired by mucous plugs 
and posttumoral atelectasis and could not detect superficially spreading epithelial 
growth.
Conclusions: VB is a useful d iagnostic tool for the assessm ent of central airway 
pathology. However, evaluation of axial slices in com bination w ith V B  is m anda
tory. FB is necessary for obtaining histopathological information and for detecting 
subtle epithelial abnorm alities.

B-0547 10:50

CT changes after fiber-endoscopic bronchoscopy
R. Groeü. G. Am brosch, A. Hermann; Graz/AT

Purpose: To determ ine which changes occur in computed tomography (CT) stud
ies o f the  chest due to m anipulations during fiber-endoscopic bronchoscopy.
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M aterials and methods: High-resolution CT studies o f the chest were performed 
in 11 patients 3 - 6  hours after fiber-endoscopic bronchoscopy. These studies were 
com pared with C T  studies acquired before bronchoscopy. During endoscopy ei
the r bronchioalveolar lavages, brushing or biopsies were perform ed. The CT find
ings were correlated w ith clinical data such as volume o f flu id during lavages or 
endoscopically visible s ites o f bleeding.
Results: The C T  findings after endoscopic procedures included ground-glass 
opacities, a lveolar infiltrates and patchy consolidations. These findings correlated 
w ith the am ount o f flu id installed during bronchioalveolar lavages or w ith visible 
sites of bleeding. No patient developed pneumothorax.
Conclusion: M anipulations during fiber-endoscopic bronchoscopy cause char
acteristic findings on C T  studies o f the chest. The radio logist should be aware of 
these patterns to  avoid the ir m isinterpretation as prim ary pathologies.

B-054Õ 11:00
Disagreem ent between bronchoscopy and CT in the diagnosis of total 
bronchial occlusion
O. Woo, S. Lee, S. Lee,Y.-W. Oh, K. Kang, H. Seol, E.-Y. Kang; Seoul/KR

Purpose: To evaluate m ism atched bronchial occlusions between bronchoscopy 
and CT, and to assess the ir causes.
Materials and m ethods: In patients with tota l bronchial occlusion at bronchos
copy, we selected 70 patients with available initial CT record. The interval between 
CT and bronchoscopy was 0 - 8  days. C T  and bronchoscopic findings were re
viewed retrospectively by two radiologists and one bronchoscopist in mismatched 
cases between bronchoscopy and initial CT record.
Results: 15 patients showed d isagreem ent between initia l C T  records and 
bronchoscopic findings. Am ong these 15, 7 showed patent bronchi, 4 had dis
agreem ent in location, and 4 did not mention about bronchial anatomy at initial CT 
records. W ith retrospective study of CT ; Am ong 7 showing patent bronchi at initial 
CT records, one showed bronchial occlusion and 6 again showed patent bronchi. 
In these 6, 2 perform ed bronchoscopy before CT, 3 showed bronchial narrowing, 
and 1 had bronchial compression. Among 4 showing m ismatching in extent, 2 had 
bronchial narrowing and 2 corrected obstruction level by retrospective review of 
bronchoscopic findings. 4 w ithout mention about bronchial occlusion showed 
m atched occlusion w ith bronchoscopy.
Conclusion: CT scan often m ism atched bronchial occlusion with bronchoscopy, 
and showed tendency to underestimate the extent and level of bronchial occlusion 
as com paring w ith bronchoscopy.

B-0549 11:05

Virtual bronchoscopy (VB) in the evaluation of patients w ith hemoptysis: 
W ork-in-progress
V. M aniatis. S. Kourelea, K. Liberopoulos, T. Vontetsianos, S. Kavadias,
A. Rigopoulou. K. Stringaris, G. Zois; Athens/GR

Purpose: To evaluate virtual bronchoscopy (VB) as a diagnostic tool for patients 
presented w ith hem optysis and normal chest X-ray.
M ethods and m aterial: During a 6-m onth period 16 patients have been studied. 
11 men and 5 wom en are included. 41 - 7 7  years old, 12 sm okers and 4 non- 
smokers. They presented w ith hem optysis as a symptom and the ir chest X-ray 
showed no abnorm alities related to the ir clin ical problem. All of them underwent: 
(a) fiberoptic bronchoscopy (FOB) and (b) spiral CT of the thorax (slice thickness: 
3  mm, table feed: 5 mm/s, reconstruction undex: 2 mm) w ith intravenous injection 
o f contrast medium. Raw axial im ages were transferred to  a work-station where 
VB im ages were reconstructed.
Results: CT findings included: bronciectasies in 6  patients and consolidation in 5 
(with bronchial narrowing as a VB finding in 2 of them). In the rest 5 patients both 
CT and VB were normal. FOB showed: (a) no endobronchial lesion in 10 patients 
(5 w ith  norm al C T  and VB. 3 w ith conso lida tion  and norm al VB and 2 with 
bronciectasies), (b) subm ucosal oedema in 2  patients (bronchial narrowing was 
found in VB) and (c) non-specific mucosal changes in 4 patients (bronchiectasies 
were found on CT).
Conclusion: Although FOB is considered to be necessary in the evaluation of 
patients with hemoptysis, it d idn't offer any additional information in our study group. 
According to our prelim inary results. CT and VB may reliably replace FOB in these 
patients.

B-0550 uno
Pulmonary cystic fibrosis: Evaluation w ith a new and extended HRCT 
scoring system
A. Econom ou'. J. Manavis2, P. Karagianni’ , E. Zafiriadou’ , G. Grollios’ ,
M. Badouraki', I. Tsanakas’ , S. E frem idis'; 'Thessaloniki/GR, 
■’Alexandroupolis/GR

Purpose: The aim  of th is study is to  test the efficacy o f a new and extended HRCT 
scoring system  for the evaluation o f the pulm onary status o f patients with cystic 
fibrosis by com paring it w ith chest-X-ray, clin ical status and spirometry.
M aterials and methods: Fifty-eight patients w ith cystic fibrosis underwent chest- 
X-ray, lung HRCT, spirometrie and clinical examination. HRCT findings were scored 
with a new scoring system  including 13 parameters. The total score for each pa
tient was correlated and compared w ith the chest-X-ray, spirometrie and clinical 
score. Patient population was classified into three groups according to age and 
genotype and into two groups according to pseudom onas in the sputum. 
Results: The most frequently detected HRCT abnorm alities among the 58 pa
tients were bronchiectasis in 54 (93.1 %), atelectasis-consolidation in 43 (74.13 %), 
bronchial wall thickening in 42 (72.41 % ), tree-in-bud in 40 (68.96 %) and mucous 
plugging in 39 (67.24 %) patients. The overall HRCT score correlated significantly 
w ith the chest-X-ray score, pulm onary function tests and clin ical status. Compar
ing HRCT scores with all the o ther indexes showed that HRCT classifies the pul
m onary status in a worse rank than any other method. The severity o f the HRCT 
score increased w ith age and was higher in the  group with pseudom onas in the 
sputum. We did not find any correlation between genotype and HRCT scores. 
Conclusion: HRCT can detect lung deterioration earlier than any other method 
and should therefore be incorporated as the imaging technique in a clinico-func- 
tional-radiological scoring system  for the evaluation of the lung status in cystic 
fibrosis.

B-0551 11:20
Focal pulm onary fibrosis adjacent to thoracic vertebra: Do osteophytes 
cause focal fibrosis?
S. O take '. M. Takahashi2, T. Ishigaki3; ’ Toki/JP, ?Otsu/JP, 3Nagoya/JP

Purpose: To evaluate the speculation that the osteophyte of the thoracic vertebra 
causes focal fibrosis in the adjacent pulm onary tissue.
Methods and m aterials: One hundred cases w ith the  osteophyte of the thoracic 
vertebra and 100 cases w ithout the osteophyte in the same age distribution were 
random ly selected and the ir chest CT im ages were retrospectively reviewed. Pa
tients w ith active or chronic pulm onary diseases were excluded from this study. 
Results: Focal pulm onary fibrosis was shown in 45 % o f the cases with the osteo
phyte and none of cases w ithout the osteophyte. The com m on location of fibrosis 
was the medial portion o f the right lower lobe (azygo-esophageal recess). The 
patterns o f fibrosis were reticular o r linear. Fibrosis was seen in 37 % o f the cases 
with the osteophyte o f 5 -  9 mm thickness, 53 % w ith 1 0 - 1 4  mm thickness, and 
100 %  w ith more than 15 mm thickness. S tatistical analysis showed a significant 
difference between the incidence o f fibrosis and the thickness of the osteophyte. 
There was no relationship with age, sex, sm oking, and past history.
Conclusion: The osteophyte o f the thoracic vertebra can be one of the causal 
factors o f focal pulm onary fibrosis in the adjacent pulm onary tissue.

В-0552 и  зо
Radiological im aging as the basis for a simulation software to improve 
individualised inhalation therapies
S. Ley’ , D. M ayer’ , B.S. Brook2, E.J.R. van Beek2, C.P. Heussel’ , D. R inck’ ,
К. M arkstaller’ , N. W eiler’ , H.-U. Kauczor’ ; 'M ainz/DE, ^Sheffield/GB 

Purpose: Inhalation therapies are increasingly used for airways and system ic dis
eases. For new developm ents a comprehensive model is essential, which takes 
into account the anatomy, delivery process, inhalation deposition and uptake of 
inhaled drugs.The purpose of th is study is to implement CT and MRI as the foun
dation o f a com partm ental lung model.
Material/m ethods: Spiral-CT data and segm entations using autom atic region- 
growing a lgorithm s are implemented to  provide detailed anatom ic information of 
the tracheobronchial tree, pulm onary arteries and lung volumes. Paired inspira
tory/expiratory H RCT scans, dynam ic cine-CT and cine-MRI during continuous 
respiration dem onstrate calibre changes o f the trachea and central airways as 
well as density changes o f the parenchyma during respiration. From these data 
the changing three-dim ensional geom etrical structure o f elastic-wall airways is 
m odelled using surface-meshes, and particle tra jectory models within a com puta
tional flu id dynam ics environment. The results are displayed with the volume ren
dering technique.
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Results: From CT-data the tracheobronchial and the pulm onary arteria l tree were 
automatically segmented down to the 5m level. Calibre changes o f the trachea at 
dynamic CT- and MRI-studies were successfully used to model a irflow using com 
putational fluid dynamics. Lung volumes were autom atically quantified. Density- 
based assessment of dynamic scans allowed for separation o f pulm onary com 
partments exhibiting different functional characteristics. From dynam ic CT time- 
constants were assigned to  the  different compartments.
Conclusion: C T and MRI represent the basis fo ra  simulation program, which can 
assist in the development o f new inhaled therapies. Refinements of this lung model 
are ongoing.
Supported by: European Commission (1ST-1999-14004: “C O P H iT ) and  the B rit
ish Council.

B-0553 11:40

X-ray and CT in the evaluation of pulm onary echinococcosis
D. Akilova. A. Ikramov, N. Djouraeva; Tashkent/UZ

Purpose: The purpose o f th is study is to  evaluate the need fo r CT of the chest 
after an initial X-ray study in patients with pulm onary echinococcosis.
Materials and methods: The chest X-ray and chest CT-studies of 38 patients (22 
male, 16 female) with surgically verified echinococcosis o f the lungs (10 male, 8 
female) were retrospectively reviewed. Twelve of these patients had relapsed echi
nococcosis cysts (8 male, 4 female). P.a. and lateral standard chest X-ray were 
performed. CT was performed without contrast at m idinspiration level in supine 
position (slice thickness 5 mm).
Results: The image analysis revealed in 31 of 38 patients no differences between 
X-ray and CT results. In only 2 patients the CT diagnosis o f echinococcosis d if
fered from the one made by surgery suggesting tuberculous cavern and malignant 
cystic tum or respectively. In 7  patients the X-ray results differed from  those o f CT. 
In 3 cases tuberculous cavern and in 4 cases tum ours o f the lungs were inter
preted as echinococcosis. CT was correct in 5 of these cases. The surgically iden
tified multiple cysts in both lungs (18 patients) were all seen by CT however by X- 
ray studies only when larger than 1 cm  in d iam eter (7 patients).
Conclusion: CT study o f the chest should follow a chest X-ray study in following 
situations: -  numerous cysts in one or both lungs -  sonographic appearance of 
complicated echinococcosis (suppuration, break through to  bronchus or pleural 
cavity) -  difficult interpretation of chest X-ray because of superimposed soft tissue 
-  relapsed echinococcosis cysts.

B-0554 11:50

The periaortic "Crescent sign” : Prevalence, significance and possible  
mechanisms
M. Uffmann. G.R. Strasser, C.J. Herold: Vienna/AT

Purpose: To determ ine the orig in o f a crescent-shaped density located latero- 
dorsally to the descending aorta and potentia lly mim icking aortic dissection on 
contrast enhanced chest CT examinations.
Materials and methods: During a 3-m onths interval, consecutive contrast en
hanced helical chest CT exam inations o f 502 patients were analysed by two radi
ologists. Assessment included the presence/absence of a crescent-shaped tissue 
adjacent to  the descending aorta, contrast enhancem ent of the periaortic tissue, 
signs of dissection in o ther parts of the aorta, the m aximum aortic diameter, and 
its relationship to the thoracic spine and the left lower lobe. Logistic regression 
was performed to evaluate the influence of patients age, aortic diameter, and 
mediastinal course of the  aorta  on the presence of contrast enhancing crescent 
shaped periaortic tissue.
Results: Crescent-shaped tissue adjacent to the aortic wall was found in 20 pa
tients (3.9 %). It showed a uniform contrast enhancem ent which was classified 
visually as o f equal (n =  12) o r slightly lower density (n =  8) com pared to the adja
cent aorta, mimicking dissection. Acute dissection was ruled out clin ically and by 
follow-up in all patients. At logistic regression analysis, the sign was more often 
found in increasing age (odds ratio 2.7), in increasing d iam eter of the aorta (odds 
ratio 1.6), and in increasing deviation of the aorta from  its normal position into a 
low lateral paravertebral location (odds ratio 5.2).
Conclusion: A crescent-shaped contrast enhancing density adjacent to  the de
scending aorta is not uncommon, may m im ic intramural hematoma in dissection 
and probably reflects atelectasis due to aortic enlargem ent and abnorm al posi
tion.
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B-0555 lo  so
Brain m etastases: Assessm ent of treatm ent response by m eans of 
dynam ic susceptibility contrast enhanced MRI at 1.5 T
M. Essig1, F. W enz', J. D ebus1, R. Hentrich?, M.V. Knopp3; 'Heidelberg/DE, 
2Constance/DE, 3Columbus, OH/US

Purpose: To assess if m easurem ents o f regional cerebral blood flow  (rCBF) and 
volum e (rCBV) are able to predict the response of brain metastases to  radiation 
therapy and to assess the influence of radiosurgery on rCBV on brain metastases 
and norm al surrounding tissue.
Patients and m ethods: 9 patients with brain metastases prior high dose radio
surgery were examined with conventional T 1 - and T2- weighted MRI and dynamic 
susceptib ility contrast enhanced MRI (DSC MRI). For DSC MRI 55T 2*w  GE im 
ages o f tw o sections were acquired after bolus adm inistration o f 0.1 mmol/kg 
gadoteridol (Prohance, Bracco) for the sim ultaneous m easurem ent of brain feed
ing arteries and brain tissue allowing an absolute quantification of rCBF and rCBV. 
Follow-up exam inations are being perform ed 6 w eeks and 3 month after radio
therapy and the  acquired perfusion data were related to  a 3 point scale o f treat
m ent outcome.
Results: DSC MRI successfully assessed perfusion data in all patients. Higher 
pretherapeutic rCBV seems to  predict a poor treatm ent outcome. After radiosur
gery patients w ith tum or rem ission and stable d isease presented a decrease of 
rCBV over tim e regardless tem porary tum or volume increase. Patients w ith tum or 
progression a t the 3 month follow-up presented an increase of rCBV. Effects on 
normal surrounding tissue could not be observed.
Conclusion: DSC MRI using Gadoteridol a llows the noninvasive assessm ent of 
rCBV and rCBF of brain metastases and its changes due to  radiosurgery. The 
m ethod m ay also be able to predict treatm ent outcome. Furtherm ore radiothera- 
peutic effects on surrounding unaffected tissue can be monitored.

B-0556 10:40

Imaging findings in cranial leptom eningeal carcinom atosis
R. del C arpio-O ’Donovan. C. Torres; Montreal, PQ/CA

Purpose: Leptomeningeal carcinom atosis (L.C.) is a serious com plication of can
cer occurring in about 5 %  o f patients with this d isease and resulting In significant 
mortality and morbidity. This disorder is being recognized with increasing frequency 
although the diagnosis remains elusive even w ith CSF analysis as patients live 
longer and as neuroim aging studies improve. We present the com puted tom ogra
phy (CT) and m agnetic resonance im aging findings in 17 patients diagnosed with 
L.C. at the M ontreal General Hospital (M .G .H .).The advantages of m agnetization 
transfer m odality are also reviewed.
Methods and m aterials: Seventeen sym ptom atic patients w ith several known 
prim aries (breast, lung, stomach carcinoma, m elanom a and lymphoma) had con
trast CT and/or MRI of the brain and L.C. was diagnosed.
Results: The imaging findings consisted of linear o r nodular enhancing lesions on 
the surface of the brain or in the  depth of the sulci, nodular enhancing lesions 
w ithin the V irchow -R ob in  spaces, ependym al enhancem ent, subepedym al en 
hancing nodules, cranial nerve enhancem ent and enlarged ventricles. 
Conclusion: CT, and especially MR im aging are valuable tools in the diagnosis of 
L.C. in patients with known prim aries and may allow  the early recognition of this 
disease with improvement in the  prognosis o f th is entity.

B-0557
withdrawn by  author
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В-0558 10:45
Com parison of Gd-enhanced MRI and m l-IMT-SPET in the preoperative  
grading of m alignant gliom as
K. Papke. B. R iemann, B. Höss, О. Schober, H. Wassmann, W. Heindel; 
Münster/DE

Purpose: It was the aim  o f the study to com pare Gd-enhanced m agnetic reso
nance imaging (MRI) and ,23lodine-a-m ethyl tyrosine (,23I-IMT) SPET in the  non- 
invasive grading o f m alignant gliomas.
Material and methods: 48 patients w ith untreated gliom as were studied preop- 
eratively using both Gd-enhanced MRI and ,23I-IMT SPET. For MRI assessment of 
tum or grading, a weighted scoring system o f nine criteria was used (signal hetero
geneity, cyst o r necrosis, haem orrhage, crossing m idline, edema and/or mass 
effect, border definition, flow  void, degree and heterogeneity o f contrast enhance
ment). SPET was perform ed using the trip le-headed cam era MULTISPECT 3, 
equipped with m edium -energy collim ators. ,23I-IM T uptake was quantified as the 
ratio between am ino acid uptake in the tum or over that in the contralateral hem i
sphere. A  threshold value of 1.9 was used for differentiation between low- and 
high-grade gliomas. The final tum or grading was proven histopathologically in all 
patients. 15 tum ors were W HO grade II, 9 tumors grade III and 24 tumors grade IV. 
Results: Sensitivity, specific ity and accuracy in the differentiation between low- 
and high grade g liom as were 80 %, 91 % and 88 % for Gd-enhanced MRI and 
67 %, 88 % and 81 % for ,23I-IMT SPET, respectively.
Conclusion: Gd-enhanced MRI and ,23I-IMT SPET showed sim ilar accuracies in 
differentiating between low- and high-grade gliom as with a slight superiority of 
MRI. Therefore, ,23I-IMT SPET does not have to be perform ed routinely prior to 
therapy of m alignant gliomas.

B-0559 10:55

Realtime fM RI fo r im age guided neurosurgical intervention
C. Dannenberg. U. Quäschling, M. B iesold, C. Trantakis, D. Winkler, J. Dietrich,
S. Kösling, T. Kahn; Leipzig/DE

Purpose: The indications for resection or biopsy of slow grow ing or rapid growing 
brain tum ors in eloquent areas are difficult up to now. The aim  of our study was to 
evaluate the use o f realtime fMRI in neurosurgical planning.
Methods and m aterials: 13 praeoperative patients (52 ±  16 years) with cerebral 
tum ors within o r nearby the central sulcus; additionally 13 healthy volunteers. Ac
tive motor task fM RI; 1.5 T M agnetom Vision (Siemens, Germ any): Head coil; EPI 
sequences (TR 4 s ;T E  66 m s); 16 transversal slices; m atrix 128 x 128; Siemens 
post processing software mripp. Data analysis: V isual analysis of ΕΡΙ-BOLD im
ages, ROI analysis o f statistical t-maps.
Results: On the realtime images it was possible to watch the fMRI success during 
activation. Post processing for further motion correction lasted 11 minutes. Activa
tion of sensorim otor cortex failed only in 1 patient because of motion artefacts. 
Activation level in tum or affected hemisphere was lower compared to control group. 
W ith respect to the distance of tum or edema to  the activated area and the preop
erative suspected histology the neurosurgical therapy was planned: In 5 patients 
com plete tum or resection, in 4  cases nearly com plete open MRI-guided resec
tion, 4 patients were classified as none resectable. Postoperative outcom e: Pare
sis d id not occure in 6 cases, improved in 1 and did not change in 2  patients. 
Conclusion: Realtime fMRI is a reliable, not tim e consum ing support in planning 
o f neurosurgical intervention.

B-0560 11:05

Curvilinear m ultiplanar reformatting (CMPR) from  3D MRI for the 
localization of the pre-central gyrus (preCG) in brain tum or disease
M. C au lo '. D. Tampieri2, A. Bastos2, R. Brassard2, D. Melançon2; 'L'Aquila/IT, 
’Montreal, PQ/CA

Purpose: Despite the use o f sophisticated imaging techniques the com plexity of 
the brain surface in patients with space occupying lesions make it often difficult to 
recognize the  preCG. The capability of a new technique o f reform atting (CMPR) 
MR im ages for the identification of the preCG was analyzed.
M aterials and m ethod: 30 patients affected by intra and extra-axial tum ors of the 
centra l region were retrospectively evaluated. Conventional MR exam ination and 
3D Gradient-echo sequences were performed. Using a Power Macintosh work
station with an in-house developed software (Brainsight, Rogue Research. Montreal, 
Canada) sym m etrical curved slices were generated from  a m anually delineated 
brain profile obtaining superficial curvilinear reconstruction of the brain at different 
depth levels. Three neuroradio logists read CM PReconstructions considering four 
d ifferent anatom ical landm arks of the central region known from  the literature for 
conventional MR cuts and adapted for CMPR. All the patients underwent surgery.

Results: Lesions included meningioma (8 patients), metastasis (5 patients), grade 
II astrocytom a and grade III oligodendrogliom a (3 patients each), lymphoma and 
Grade II ependym om a (1 patient each), grade IV astrocytom a (7 patients), grade 
II o ligodendrogliom a (2 patients). In all the cases CMPR allowed to identify at least 
one anatom ical landm ark o f the preCG allowing to  exactly establish the relation
ship between the tum or and the preCG.
C o n c lu s io n s : U s ing  d if fe re n t a n a to m ic a l la n d m a rks  and  m an ip u la tin g  
CM PReconstructions to reach the best projection it was always possible to local
ize the preCG and to establish its relationship with the tumor. CMPR is not an 
expensive technique and it requires short post-processing time.

B-0561 11:15

Automatic visualization o f corticospinal tract displacem ent in patients 
with brain tum ors from  structural MRI
T.C. M am isch '. A. Nabavi2, M. Kaus3, S. Warfield4, R.M.M. Seibel’ , R. Kikinis4; 
'M ülhe im  a. d. Ruhr/DE, ?Kiel/DE, 'H am burg/D E ,4Boston. MA/US  

Purpose: Enhance the understanding of the spatial relationship understanding 
between the corticospinal tracts and an intracerebral lesion from  structural MRI 
autom atically by registration, of a standardized normal brain atlas to the individual 
pathologic anatom y o f brain  tum or patients.
M aterial/m ethods: The skin and the brain were segmented in the patient MRI 
volume. Subsequently a deformable volum etric atlas of a single normal subject 
was registered to the patient brain using affine and non-linear registration tech
niques. The estimated spatial correspondence between atlas and patient brain 
was used to warp the corticospinal tracts from the atlas onto the patient. The accu
racy o f the m ethod was evaluated in 5  patients MRI w ith extrinsic tumors of differ
ent histopathology and location by comparing selected anatomical landmark struc
tures from  the projected atlas to their m anually segmented counterpart in the pa
tient.
Results: We have developed a method for the automated extraction of non-visible 
inherent information of a structural scan based on non-linear template matching of 
a brain atlas.
Conclusion: Our m ethod enables the visualization of M RI-Datas with complex 
anatom y and pathology with m inimal user interaction for routine surgical planning 
that would otherw ise dem and the acquisition o f additional imaging modalities.

В-0562 11:25

A new concept of a unified approach in the treatm ent of brain tumors
R.J. Bale. R.A. Sweeney. M. Vogele, J. Burtscher, W. Eisner, R. Moncayo.
E. Donnemiller, M. Rieger, W. Jaschke; Innsbruck/AT

Purpose: The fundam ental idea is the application of the VBH mouthpiece as an 
individualized reference base for a unified, m ultidisciplinary diagnosis and therapy 
by allowing image fusion of CT/MR/SPECT/RET, and fixation for radiotherapy and 
neurosurgery. We report our first clin ical experiences with th is new device in vari
ous disciplines.
Methods and m aterials: The VBH mouthpiece is an individualized vacuum den
tal-cast, which is attached to the upper palate by underpressure. For immobiliza
tion of the patient's head the VBH m outhpiece (MP) is secured to a base plate by 
hydraulic arms. A frame provides external reference points for image fusion, com 
puter aided surgery and radiotherapy. The diagnostic scans are performed with 
the VBH m outhpiece. Image-fusion is based on reference points on the frame. 
Biopsy is perform ed with fram eless stereotactic navigation. If a  surgical interven
tion is necessary, the im age guided surgery relies on the  fiducials on the frame, 
thus necessitating another additional scan. For radiotherapy the patient is reposi
tioned w ith the original VBH m outhpiece, thus necessitating the fabrication of a 
mask. For follow-up subsequent image acquisitions are performed with the frame. 
Results: The VBH head holder was successfully used for fractionated radiotherapy, 
brachytherapy, SPECT acquistion and com puter assisted surgery. The VBH head 
holder offered rigid, accurate, and reproducible fixation and accurate external ref
erence points for registration and image fusion.
Conclusion: Application of the m outhpiece is an im portant step towards unified, 
multidisciplinary diagnosis and therapy by allowing image fusion of CT/MR/SPECT/ 
PET, use of imaging data, fixation for radiotherapy (external beam, brachytherapy. 
radiosurgery) and neurosurgical applications.
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В-0563 11:35
CT-MRI-SPECT image fusion using external landmarks and a vacuum  
mouthpiece: A precise and sim ple method of com bining diagnostic and 
functional imaging in the head region
R.J. Bale. R.A. Sweeney, R. Moncayo, E. Donnemiller, P. Heifer, S.R. Felber,
J. Burtscher, M. Rieger, W. Jaschke; Innsbruck/AT

Purpose: CT, MR and SPECT/PET data can offer im portant information in diag
nosis, treatment and follow-up of tumors. W hile m ethods of fusing CT and MRI 
have been developed and offer satisfactory results, the  possibility o f assigning 
functional information o f SPECT/PET images to precisely defined anatomical struc
tures is still a  challenge. W e present a simple and precise and m ethod o f com bin
ing all three modalities.
Materials and method: Imaging is perform ed with a reference fram e (SIPLab 
Innsbruck Frame) with the respective image modality-specific markers in precisely 
defined positions. This frame is reproducibly connected to  the VBH vacuum-mouth- 
piece, which allows objectively identical repositioning o f the frame with respect to 
the head. The desired im aging modalities can then be fused (superim posed) to 
the desired extent in the axial, coronal and sagittal planes using the "pair-point 
matching" algorithm (Immerge, Sofamor Danek Ind.).
Results: CT und MR Datasets of 13 patients were fused w ith a  mean RMS (mean 
root error) of 0.8 mm. SPECT -  C T  fusion on two patients gave a m ean RMS of 
2.3 mm. Fusion per data-pair requires from  5 -  10 minutes.
Discussion: The functional information o f SPECT/PET superim posed on the ana
tomic regions in CT and MR gives im portant information on tum or response/activ
ity. The same Mouthpiece can be used for fram eless stereotactic neurosurgery 
and high precision fractionated radiotherapy, during which all three imaging mo
dalities can be performed, if desired, not sacrificing repositioning.

B-0564 11:45

Accurate fram eless stereotaxy using a non-invasive vacuum-affixed  
dental cast that acts as a reference base: A phantom study and initial 
applications in patients with trigem inal neuralgia
R.J. Bale. A. Martin, M. Rieger, M.S. G iacomuzzi, M. Vogete, J. Burtscher,
C. Mayr, E. Ladner, W. Jaschke: Innsbruck/AT

Purpose: The authors present the results o f a phantom  study, a cadaver study 
and initial clinical experiences with fram eless stereotactic localization of cranial 
targets using the VBH head holder (Medical Intelligence. Schwabmünchen. Ger
many).
Method and m aterials: A prosthesis of the upper dentition was glued to the un
derside o f a test phantom and it's corresponding VBH vacuum -m outhpiece was 
created. CT scans with three different slice thicknesses were obtained. A fter mouth
piece-based registration the targeting device was adjusted w ith fram eless stereo
tactic guidance. The phantom was repositioned and the needle was inserted pro
ducing impressions on an alum inium foil. Each of the 12 fiducia ls was targeted 30 
times, 4 steps per scan totalling 270 punctures. A three-dimensional localization 
error vector was calculated for every attempt. In addition, the trigem inal ganglion 
was targeted through the foramen ovale in 3 cadavers (6 tim es) and in 7 patients 
with drug resistant trigem inal neuralgia.
Results: The mean localization error (MLE) was: 5 mm axial: MLE 1.84 mm, SD 
0.96 mm, 3 mm axial: MLE 1.38 mm, SD 0.65 mm, 1 mm axial: MLE 1.31 mm, SD
0.67 mm. In addition, in all cadavers and in all patients the  foramen ovale (5 to 
3 mm in diameter) could be reached at the first attempt.
Conclusion: Our experiences indicate that fram eless stereotaxy allows for accu
rate targeting of cranial structures, comparable to the accuracy achieved with com
mon invasive stereotactic frames. Using the non-invasive reproducible VBH head 
holder image acquisition, adjustm ent of the targeting device and therapy can be 
separated in time and location.
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B-0565 10:30

Oropharyngeal neurogenic dysphagia in patients after esophageal 
surgery
M. M em arsadeahi. P. Pokieser, M. Scharitzer, W. Schima, E. Schober:
Vienna/AT

Purpose: Patients after oesophageal surgery may suffer from  neurogenic dysph
agia. The present study aim ed at evaluating the frequency o f neurogenic oropha
ryngeal dysphagia and associated sym ptom s after oesophageal surgery.
M ethod and m aterials: From 1989 to  2000 video-fluoroscopy of deglutition was 
perform ed in 4349 patients. There were 171 patients after oesophageal surgery, 
presenting with suspected aspiration (36 pts), dysphagia (92), globus sensation 
(8) and o ther sym ptom s o f swallowing im pairm ent (35). W e calculated the fre
quencies of dynam ic findings suggesting oropharyngeal neurogenic dysphagia 
for the  post-surgical groups with different symptoms.
Results: Signs o f oropharyngeal neurogenic dysphagia were found in 63 patients 
(37 % ) after oesophageal surgery. They included 23 patients w ith suspected aspi
ration, 21 with dysphagia, 1 with g lobus sensation and 18 w ith o ther symptoms. 
Conclusion: Oropharyngeal neurogenic im pairm ent of deglutition seems to be 
frequent in patients a fter oesophageal surgery. The diagnosis o f neurogenic dys
phagia in patients after oesophageal surgery should be considered, especially 
when m orphological abnorm alities are absent.

B-0566 10:40

Videom anom etry for the assessm ent of pharyngo-esophageal motor 
disorders
C. Bnà. S. Brusori, L. Braccaioli, A. Nocco, F. D'Ovidio, M.L. Lugaresi,
S. Mattioli, G. Gavelli; Bologna/IT

Purpose: To evaluate the efficacy of sim ultaneous video-fluorography and m a
nom etry (video-m anom etry) assessm ent in pharyngo-oesophageal m otor d isor
ders.
Method and materials: Video-manometry was used to study 8 patients (age range 
34 -  72) com plaining of oro-pharyngeal dysphagia: 2 had pharyngo-oesophageal 
incoordination; 3 pharyngo-oesophageal incoordination and Zenker d iverticulum ; 
3 patients Zenker d iverticulum  alone. Ten healthy volunteers (age range 24 -  73) 
served as controls. Two com puterised and synchronised units were developed: 
one dig ita l video-fluorographic unit w ith a remote contro l, connected to a video 
recorder and a m anom etric unit adopting an original 3  balloon sensor probe. 
Results: Patients with oro-pharyngeal dysphagia com pared to healthy volunteers 
had anticipated opening and closure o f the upper oesophageal sphincter w ith re
duced opening tim e and d iam eter (radiological parameters), and alteration of 
sphincter relaxation along w ith increm ent of the residual pressure (m anom etric 
parameters). These changes were com pensated by hypopharyngeal intra-bolus 
pressure increment measurable on ly  by com bined video-m anom etric study. 
Conclusion: W ith respect to  video-fluorography, video-m anom etry improves d i
agnosis for the study of upper oesophageal sphincter disorders. It is also an excel
lent research tool fo r the pharyngo-oesophageal tract.

B-0567 10:50

Pharyngeal retention as a predictive factor of aspiration during 
videofluoroscopy in dysphagic patients
E. E isenhuber, W. Schima, E. Schober, P. Pokieser, A. Stadler, M. Scharitzer,
E. Oschatz; Vienna/AT

Purpose: To evaluate the clinical significance o f pharyngeal retentions to  predict 
aspiration in dysphagic patients.
M ethods and materials: A t videofluoroscopy, pharyngeal retentions were found 
in 53 (38 m, 15 f; mean age, 59 a) of 193 (28 %) patients w ith suspected degluti
tion disorder. Swallowing function was assessed videofluoroscopically. The amount 
o f residual m aterial in the valleculae and/or piriform sinuses pharyngeal retentions 
w as graded as mild, moderate, o r severe. The frequency, type, and grade o f asp i
ration were assessed.

A Q j j  С D E F 219

S
unday



Results: Pharyngeal retention was caused by pharyngeal weakness in 91 %. In 
35 patients (66 %) with pharyngeal retentions postdeglutitive overflow aspiration 
was found. Aspiration was more often found in patients, who had additional func
tional abnorm alities, such as incom plete laryngeal closure or im paired epiglottic 
tilting. Postdeglutitive aspiration was diagnosed in 1 of 5 patients (20 %) with mild, 
in 6 o f 18 patients (3 3% ) with moderate, and in 28 of 30 patients (9 3% ) with 
severe pharyngeal retentions.
Conclusion: Postdeglutitive overflow aspiration is a frequent finding in patients 
w ith pharyngeal retentions and increases m arkedly w ith the am ount of residue. 
Functional abnorm alities o ther than pharyngeal weakness, such as im paired la
ryngeal closure, may contribute to aspiration.

B-0568 11:00

M orphological abnorm alities of the pharynx and esophagus detected by 
videofluoroscopy in patients w ith neurologic dysphagia
M. Scharitzer. P. Pokieser. E. Schober, W. Schima, M. Memarsadeghi;
Vienna/AT

Purpose: To evaluate the frequency o f m orphological findings of the pharynx and 
esophagus in videofluoroscopic (VF) studies of sym ptom atic patients with neuro
logical disorders.
Material and methods: Of 4349 patients referred for a  VF-investigation between 
01/1989 and 06/2000, VF studies of 911 sym ptom atic patients with neurological 
disorders were reviewed for m orphological findings of the upper gastrointestinal 
tract. Neurological diseases included vascular disorders like stroke (419 pts), post- 
traum atic neurological d isorders (n =  90), tum ors of the central nervous system 
(n =  88), postoperative neurological patients (n =  66), Parkinson disease (n 38) 
and others (n = 210).
R esu lts : In 911 patients, 68 m orphological findings in 64 pts (7 %) could be de 
picted, including: tumors of oral cavity, soft palate, epiglottis and hyoid/larynx (n = 2); 
pharynx: d iverticu la  (n = 9). tum ors (n = 5), o ther structural lesions (n =  5); upper 
esophageal sphincter: webs (n =  7), tum ors (n = 3), others (n = 12); esophagus: 
diverticula (n = 2), w ebs/strictures (n =  13), others (n =  10).
Conclusion: Besides functional d isorders VF can also reveal m orphological ab
norm alities in neurologically impaired patients, which can be the cause o f o r con
tribute to  im paired swallowing function.

B-0569 11:10
Visualization of swallowing using MR fluoroscopy with real-tim e TrueFISP
J. Barkhausen. T. Lauenstein, D. Arweiler-Harbeck, M.E. Ladd, S.G. Rühm,
M. Goyen, J.F. Debatin; Essen/DE

Purpose: To evaluate the ability of different real-time True FISP sequences for the 
visualisation o f swallowing.
M ethod and m ateria ls: E xam inations were perfo rm ed on a 1.5 T scanner 
(Magnetom Sonata, Siemens, Erlangen Germany) equipped with high performance 
gradients (amplitude 40 mT/m). Different real-time True FISP sequences (TR 2.2 -
3.0 ms, TE 1.1 -  1.5 ms, matrix 63 x 128 -  135 x 256, FOV 250 mm, acquisition 
tim e per image 139 -  405 ms) were evaluated for the visualisation o f swallowing. 
The sequences were tested in 8 volunteers and 4 patients with dysphagia. Water, 
yogurt and sem olina pudding were used as oral contrast agents.
Results: Functional exploration o f the oropharyngeal apparatus was optim al us
ing the fastest real-tim e True FISP sequence (TR 2.2  ms, TE 1.1 ms, matrix 
63 x 128). Increased acquisition tim e resulted in b lurring of the  anatom ical struc
tures. As the im age contrast o f True FISP sequences depends on T2 /T1 proper
ties, all tested foodstuffs were well suited as contrast agents, but im age quality 
was best using sem olina pudding.
Conclusion: Real time visualisation o f swallowing is possible using real-time True 
FISP sequences and oral contrast agents. For functional exploration of swallow
ing, high tem poral resolution is more crucia l than spatial resolution.

B-0570 11:20

Staging of esophageal cancer w ith optim ized double-contrast spiral-CT
N.M. Hof. H. Helmberger. K. Lehner, K.H. Dittler, E.J. Rummeny; M unich/DE

Purpose: To assess the diagnostic accuracy of an optim ized double-contrast (d- 
c) spiral-CT (SCT) protocol forT-staging o f esophageal cancer in correlation with 
endosonography (EUS), bronchoscopy and histo-pathologic findings from  surgi
cal resection.
Method and m aterials: A total of 98 patients with different stages of esophageal 
cancer underwent preoperative helical CT. Intravenous injection of 40 mg Buscopan 
was followed by oral adm inistration o f a vanilla-flavored paraffin emulsion (200 ml). 
Nonionic contrast m aterial was injected at a rate o f 3 ml/s. Im ages were obtained

in the arteria l phase. The results were categorized according toTN M  classification 
by 2 experienced radiologists in a blinded fashion and compared to EUS, broncho
scopy and intra operative as well as histo-pathologic findings.
R esu lts : A  differentiation o f stage T1 and T2 was possible only by endoscopic 
ultrasound. Com pared with histo-pathologic findings SCT showed an overall sen
sitivity of 86.3 % for T3 and T4 tumors. T  stage was underestim ated in 11 %  of 
cases and overestimated in 18 % o f cases. EUS was lim ited in predicting tumor 
infiltration to the tracheo-bronchial system , whereas an d-с SCT revealed a higher 
d iagnostic  va lue  in dem onstra ting  tum or exten t in T4-tum ors w ith surgical 
irresectability.
C o n c lu s io n : Optim ized d -с SCT o f the esophagus may be a suitable technique 
for the T staging o f advanced esophageal tumors and provides additional informa
tion to EUS.

B-0571 11:30

C lin ica l expe rie nce  a fte r th re e  years o f open  MR de fecog raphy
RR. H ilfiker. K. Bertschinger, B. M arincek ; Zürich/CH

P urpose : To demonstrate pathologies detected with MR defecography in the sit
ting position and to dem onstrate the acceptance in a clinical setting 
M e th o d /m a te r ia ls : S ince A ugust 1997, 160 patien ts were referred for MR 
defecography. All im aging was performed in the sitting position on a 0.5 T open 
MR system  (GE Medical Systems). A fter filling the rectum w ith mashed potatoes 
mixed w ith Gd-DTRA, T1 w GRE images were acquired in a mid-sagittal plain ev
ery 2 seconds (TR 23.9Я Е  11.3 ms). Image analysis was performed on a work
station in the cine mode.
R esu lts : W hereas in 1997 all referais came from  our hospital, 61 %  of the patients 
today are sent by other hospitals o r doctors in private praxis. 86 %  were female, 
and 65 % had pelvic surgery in their past. Indication was obstipation (33 %), outlet 
disorders (29 % ), pain (10 %), incontinence (10 %), organ prolaps (8 %) and o th
ers (10 % ).The following disorders were diagnosed: rectoceles (n = 52), enteroceles 
(n = 40), descending perineal syndrome (n = 37), intussuceptions (n = 24). spas
tic pelvic floor (n =  16), organ prolapse (n -  9), and others (n =  9). 25 % were nor
mal (n = 40).
C on c lu s io n s : Open MR defecography has com pletely replaced conventional 
defecography in our institution; the numbers o f defecographies increased sub
stantially since 1997. The method is w idely accepted by clinicians and by patients.

B-0572 11:40

D ynam ic  MR d e fe cog ra ph y  and  de fe cog ra ph y : C om para tive  s tu d y  and 
in te ro b s e rv e r ag reem ent
J. Tunkel. J. Knuepffer, W. Kenn, D. Bussen, D. Hahn; W ürzburg/DE  

P urpose : To com pare defaecography and dynamic MR-defaecography in patients 
with defaecation disorders.
M ethod  and  m a te ria ls : 30 patients with defaecation disorders were studied with 
evacuation proctography (defaecography) and dynamic magnetic resonance (MR) 
defaecography performed w ith a superconducting system (Magnetom Vision). T 1 - 
weighted gradient-echo images were acquired every second in the midsagittal 
p lane at rest, during straining and defaecation. Analysis of the  anorectal angle and 
anorectal junction was performed by two independent observers in a blinded fash
ion for defaecography and MR defaecography.
R esu lts : By regression analysis, there was moderate correlation (r = 0.71, p  < 0.01 ) 
concerning descent of the anorectal junction and good correlation concerning the 
anorectal angle (r = 0.89, p < 0.001). Inter-observer variability of both methods was 
comparable concern ing the anorectal angle (4.8 ± 3.5 % for MR defaecography 
versus 4.4 ±4 .1  % for defaecography), MR was superior concerning anorectal 
descent (8.7 ± 7.7 %  versus 15.9 ±  26 %). Both m ethods revealed one intussus
ception and 24 rectocoeles. Dynam ic MR defaecography did not identify one 
rectocoele seen on radiographic defaecography. There was a tendency to under
estim ate the size of rectocoeles in dynamic MR-defaecography.
C o n c lu s io n : Dynamic MR defaecography and defaecography yield moderate to 
good correlation concerning measurement of anorectal descent and the anorectal 
angle. Inter-observer variability of dynam ic MR defaecography was superior con
cerning anorectal descent. The diagnostic accuracy o f both methods was com pa
rable for rectocoeles w ith a tendency for underestimation in MR defaecography.
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В-0573 11:50

Spiral defeco-computed tom ography: A new technique of evaluation of 
pelvic floor and anorectal dynam ics
A. Salzano. V. Nocera, G. Cavallo, A. Nunziata, С. Bruno; Naples/IT  

Purpose: To illustrate the use o f spiral defeco-CT, that represents a new method 
of evaluation o f anorectum  and pelvic floor dynamics. To describe its role in detect
ing particular pathologies such as enteroceles, sigmoidoceles, perineal prolapse 
disorders and fecal incontinence findings, that can avoid at only defecographic 
examination.
Methods and materials: W e report a study of sd-CT on 21 patients (17 females 
and 4 males, w ith mean age o f 57 years range of 50 -  77 years); all subjects were 
previously undergone defecography. Spiral C T  o f low pelvis was carried out in 
different dynamic phases of pelvic floor. The contrast agent was prepared by our
selves and injected into ampulla and vagina; the bladder was not opacified be
cause of urine filling.
Results: By sd-CT we observed 10 rectoceles, 8 cistoceles, 7 perineal descent 
syndromes, 5 o f feca l incontinence, 3  external rectal prolapses; besides, 4 
enteroceles and 3 sigm oidoceles (4 o f them referred hysterctomy). CT signs of 
fecal incontinence appeared more expressive in com parision to defecography. 
Conclusion: Sd-CT is an useful technique to d iagnose pelvic floor disorders such 
as ente roce le  pa tho log ies , tha t rem ain  o ccu lted  us ing  o th e r m ethods as 
defecography; besides, sd-CT improves radiological findings of rectal disfunctions 
such as fecal incontinence and rectocele.
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В-0574 ю  з е
In vitro mechanical throm bectom y efficacy of the Am platz throm bectom y  
device and the Cragg throm bolytic brush catheter
J. G rim m . S. Müller-Hülsbeck, M. Heller; Kiel/DE

Purpose: To determine the efficacy for mechanical thrombectomy of the 6F Amplatz 
thrombectomy device (ATD) and the 6F Cragg throm bolytic brush catheter (CBC) 
in a flow model.
Methods and materials: Thrombectomy of clots (n = 40) from  porcine blood was 
performed w ith the ATD and CBC in a flow  model (1000 m l/m in) simulating a arte 
riovenous shunt (5 o r 7 mm diameter). The effluent was weighted in a three step 
filter system (1000 ,100,10  pm) to  evaluate embolized material, remaining throm 
bus and activation tim e were evaluated as well.
Results: No significant difference in the activation tim e was evaluated. The CBC 
produced significantly less emboli (0.003 % vs. 4.4 %  in 5 mm and 0.5 %  vs. 1.2 % 
in 7 mm model for CBC, ATD respectively). However, more throm bus remained if 
compared to the ATD (41.2 % vs. 1.0 %  in 5 mm and 0.3 % vs. 61.8 %  in 7 mm 
model for the CBC, ATD respectively).
Conclusion: The ATD is capable of removing alm ost all throm bus whereas the 
CBC only removes up to 60 %. The CBC produces less em bolic particles in the 
size of >  10 pm than the ATD, optimal for the combined use o f the CBC with throm 
bolytic agents as the area of interface between clot and lytic agent is enhanced. 
Due to the large amount of remaining throm bus the CBC should not be used 
w ithout additional lytic agents. The ATD is capable of removing alm ost all throm 
bus, w ith a somewhat higher rate of embolization.

В-057510.40

Long-term results after femoral artery stent placement
K. Schürm ann’ . A.H. M ahnken1, P. H aage', J. M eyer1, A. Kulisch1, D. Vorwerk*, 
R.W. Günther1; 'Aachen/DE, ‘ Ingolstadt/DE

Purpose: To report the  long-term  clin ical course after stent placem ent into the 
femoral arteries.
Materials and methods: From 1987 to 1990, 20 patients (18 male, 2 female, 
median age 56.5 years) w ith femoral artery lesions were treated w ith Wallstents. 
Two patients had bilateral lesions. Sixteen lesions were occlusions, 6 stenoses.

Most lesions were category 2 (SCVIR classification). Most patients were Fontaine 
stage 2b before and stage 1 after treatment. Patients were followed w ith AB-index 
measurements, co lour duplex ultrasound, and clin ical examination.
Ten years after treatm ent the clin ical course o f all patients was evaluated with 
telephone interviews and questionnaires. A ll patients were invited to a follow-up 
examination. The data co llected was analyzed w ith the Kaplan-M eyer procedure. 
Results: Two patients had died. Seventeen o f the 22 lesions developed restenosis. 
The median interval to restenosis was 12 months (range 0.1 -  132 months). In the 
firs t year a fter stent insertion 10 restenoses occurred, in the next 10 years only 7. 
Ten o f the 17 restenotic lesions were reopened, but 7 reoccluded again. Two pa
tients had an amputation of the treated leg, and another patient had femoropopliteal 
bypass surgery w ithin less than 1 year a fter stent insertion. The prim ary cum ula
tive patency rate (Kaplan-M eyer) was 0.45 after 5, and 0.21 after 10 years. 
Conclusion: The long-term  patency rate after femoral a rte ry stent p lacem ent is 
poor. Indications for stent placement into the femoral arteries should be restrictive. 
O ur data indicates that the risk o f restenosis decreases m arkedly if the stent re
mains patent during the first year after implantation.

B-0576 10:50

The kissing balloons technique in sim ultaneous dilatation of stenosed  
branches at the bifurcation of the renal artery
S. Baus. A. Chavan, J. Radermacher, M. Galanski; Hannover/DE

Purpose: Presentation of the Kissing Balloons Technique as a reliable and safe 
method for the dilatation of stenosed branches at the bifurcation o f the renal a r
tery.
Methods: Narrowing o f the renal a rte ry at its b ifurcation w ith involvement o f its 
segm ental branches still poses a com plex therapeutic problem. Substantial dan
ger is posed by the risk of occlusion o f one o f the arteries while d ilating the other. 
Long-term  results of surgical reconstruction o f a stenosed bifurcation are not 
saticfactory. Untreated stenoses bear the risk o f intractable hypertension and im 
pairm ent o r loss of renal function.
Five patients with impaired renal function were diagnosed with segmental stenoses 
of the renal artery at its bifurcation. Using a bifemoral approach 2 balloons were 
placed at the orig ins of the renal a rte ry  branches and sim ultaneously inflated. All 
patients received follow-up exam inations evaluating renal function parameters. 
Results: All interventions were successful in term s o f angiographic criteria, no 
segm ental a rte ry was sacrificed. All patients showed improvement in one o r more 
of the follow ing diagnostic criteria: serum  creatin in levels, creatin in clearance, hy
pertension or need for medication.
Conclusion: This m ethod provides an elegant and save m ethod to save an en
dangered kidney.

В-0577  11:00
Early experience with a new stent-technique for treatm ent of renal artery 
stenosis
S. M üller-Hülsbeck. T. Jahnke, J. Grimm, J. Brossmann, M. Heller; Kiel/DE

Purpose: To determine the feasibility and security of a monorail-balloon-stent device 
for the treatment o f renal a rte ry stenosis.
Materials and methods: During a period of four m onths 22 patients (severe hy
pertension n =  19, renal insufficiency n =  3) with indications for renal artery stenting 
(calcified ostial lesion n = 20, insufficient PTA n =  1, dissection n =  1) were en 
rolled into the prospective evaluation. A fter pre-dilatation, stents (Rx-Herculink™  
5 mm - 4 , 6  mm -  17, 7  mm - 1 )  were unfolded manom eter-controlled w ith long- 
sheath technique (6 French) via fem oral (n =  19) o r brachial approach (n =  3). Pa
rameters o f hypertension and renal insufficiency were determ ined before and a f
te r the procedure up to  6 months. Restenosis rate was determ ined with colored- 
duplex-ultrasound).
Results: Renal artery stent placem ent (mean diam eter 5.9 mm, mean length
16.2 mm) was technical successful in all cases (100% ). No com plications oc
curred. Transstenotic pressure drop decreased from 88 mmHg before to 1 mmHg 
after stent placement. Follow-up data w ill be presented at the meeting. 
Conclusions: Renal artery stent placem ent with the introduced monorail-system 
is technically superior. In com bination with the long-sheath technique (6 French!) 
an adequate control o f stent deploym ent is guaranteed during the whole proce
dure.
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В-0578 11:10
Initial experience with the Duett sealing device to  achieve arterial 
haemostasis
B. Burns, J. Phillips Hughes: Oxford/GB

Purpose: Reduction of puncture site com plications and earlier patient ambulation 
are two current challenges facing interventional radiologists. A  num ber of arterial 
closure devices are available although there are few clinical trials involving pa
tients with peripheral vascular disease. The Duett is a new device which utilises a 
balloon catheter to create a tem porary seal of the arteria l puncture site whilst a 
procoagulant is delivered to effect a perm anent seal. The balloon is deflated and 
removed. We report on the use of twenty Duett devices and com m ent on any 
actual o r potential problem s encountered.
Materials and m ethod: Twenty Duett devices were deployed in 17 patients. All 
procedures employed the transfemoral approach. Any immediate com plications 
were noted at tim e of deployment. The case notes were retrospectively reviewed 
for delayed com plications.
Results: Duett devices were successfully deployed in 19 cases. No immediate 
com plications were noted. Deployment was abandoned in one case where dis
ease in the external iliac artery was felt to preclude safe delivery of the procoagulant. 
Two patients had successful repunctures within 2 months. Four patients had sub
sequent surgery w ithout significant problems.
C onclusion: The D uett dev ice  is a re la tive ly  s im p le  m ethod o f achieving  
haemostasis. In com parison w ith some o f the other closure devices it has the 
advantage o f allowing immediate repuncture and does not leave any residual in
travascular com ponent. However caution is required as arteria l disease or inter
vention close to the puncture site may interfere with deployment. Larger studies 
would be necessary to evaluate puncture site complication rates and ambulation 
times.

B-0579 11 :20
Percutaneous balloon pericardial window form ation for patients with 
sym ptom atic pericardial effusion
L. Garcia del Barrio1. J.H. M orales', C. Delgado1,T. Fernández-V illa1, A. Ben ito ’,
A. M artinez-Cuesta', I. González-Crespo1, J. Larrache1, J.l. B ilbao1;
' Pamplona/ES, 2 Bogotá/CO

Purpose: To describe the technique and our experience in percutaneous creation 
of a pericardial w indow in patients with recurrent pericardial effusion.
Methods and m aterial: Ten consecutive patients (8 m ale and 2 female; mean 
age 61 ; range 37 -  79 years) with recurrent pericardial effusion were treated from 
Decem ber 1994 to May 2000. M alignant effusion was the cause o f cardiac tam 
ponade in e ight patients. The puncture of the pericardial space was performed 
under u ltrasonographic and fluoroscopic guidance. Once a guidewire was safely 
positioned and the wall o f the pericardium  identified, it was dilated w ith an 18 mm 
balloon catheter. A  tem porary ( 1 - 3  day) 8 Fr pigtail catheter was inserted in o r
der to  stabilize the tract and aspirate the fluid.
Results: The goal o f a pericardial tract was achieved in all patients. Two o f them 
presented recurrence of pericardial effusion. One patient who had had a heart 
transplant required a surgical pericardial window. Another had a major com plica
tion because o f an accidental puncture of the right ventricle wall. Three deaths 
owing to progression o f the underlying disease occurred during the first two weeks 
after the procedure. The follow-up ranged from  6 days to 382 days, mean 128 
days.
Conclusions: Percutaneous creation of a pericardial w indow is a safe therapeutic 
a lternative fo r patients with sym ptom atic pericardial effusion, particu larly those 
with a  m alignant condition.

B-058011 so
A random ized trial com paring ultrasound guidance with the conventional 
technique to  puncture the femoral artery
J. Ricke. U.K.M. Teichgräber, P. Podrabsky, R. Sorensen; Berlin/DE  

Purpose: To evaluate ultrasound guidance to puncture the femoral artery. 
Materials and methods: A randomized controlled trail was performed comparing 
ultrasound guided with conventional puncture. Factors assessed included time 
until com pletion, num ber o f attempts, com plications, risk factors o f peripheral ar
terial disease, intensity o f the arteria l pulse, previous unilateral puncture and d i
am eter o f the leg at the puncture site. For ultrasound guided puncture, a m echani
cal swivel arm was employed. 112  patients were randomized for ultrasound guided 
or conventional puncture perform ed by two experienced interventionalists. 
Results: Com paring US and conventional m ethod, risk factors for arteriosclero
sis, h istory o f peripheral arteria l disease or previous punctures did not influence 
the mean num ber of attem pts or the time for completion. However, there was a

trend for decreased num ber o f attem pts in patients w ith a leg diam eter o f more 
than 55 cm. In patients with weak arteria l pulse, a decreased num ber of attemps 
with US was significant, whereas the tim e for com pletion dem onstrated a trend to 
be superior over the convetional method. In patients with strong pulse, US guided 
procedure significantly extended the time until completion, whereas the number of 
attemps was equivalent.
Conclusion: Ultrasound guidance for femoral artery puncture is recommended in 
obese patients and in patients w ith weak arteria l pulse.

B-0581 11:40

Ultrasound-guided com pression of postangiographic femoral artery  
pseudoaneurysm s
J. Fernandez Sanchez1. W. Bücklein2. K. Bohndorf2; 'Stuttgart/DE,
2Augsburg/DE

Purpose: A pseudoaneurysm  (PA) is an uncommon complication after femoral 
artery catheterization. The aim  o f th is study was to evaluate the efficacy of US- 
guided com pression o f postangiographic femoral artery PA.
Methods and materials: In 21 patients with a femoral artery PA after transfemoral 
angiography a US-guided com pression of the  PA was performed. PA size, total 
time o f compression, num ber o f compression attempts, success or failure of the 
therapy and possible com plications were evaluated. All patients underwent follow- 
up US exam inations after succesful compression.
Results: US-guided com pression was succesful in 17 of 21 PA (81 %). 4 patients 
w ithout throm bosis of the PA after manual compression underwent surgery. The 
mean d iam eter o f the  PA was 2.9 cm. Mean compression duration was 30 min
utes. A single com pression attem pt was perform ed in 17 patients. 3 patients were 
treated with two separate compressions. 1 patient underwent three compression 
attempts. A  partial throm bosis o f the com m on femoral vein after US-guided com
pression was detected in one case. There were no other complications. 
Conclusion: US-guided compression is a safe, reliable, noninvasive and cost- 
effective a lternative to surgical repair of postangiographic femoral artery PA.

B-0582 11:50

Com bined local throm bolytic therapy and mechanical recanalization in 
chronic arterial occlusive disease of the lower extrem ities
R. C ion i. I. Bargellini, C. Vignali, P. Petruzzi, F. Donati, G. Campori,
С. Bartolozzi; Pisa/IT

Purpose: To evaluate the efficacy (limb salvage) of percutaneous revascularization 
in patients w ith severe arteria l occlusive disease of the lower limbs.
Materials and methods: Between February 2000 and August 2000. 12 patients 
(9 male, m ean age 67) w ith severe and extensive occlusive disease of the periph
eral a rte ries below the popliteal artery were treated, in o rder to avoid major leg 
amputation. All patients underwent multiple percutaneous angioplasties o f the 
peroneal and tibial arteries (balloon catheters for small vessels), associated with 
local fibrinolysis (100 000 -  200 000 IU Urokinase) and vasodilators. Mean proce
dural time was 95 minutes. Following the procedure, infusional thrombolytic therapy 
was perform ed for 24 -  72 hours. On follow-up, patients were evaluated clinically 
and by m eans of duplex sonography, a t discharge and at 1, 3, and 6 months. 
Results: Immediate technical success (recanalization of at least 1 artery and/or 
improvement of d istal circulation) was achieved in 10/12 patients (83 .3% ); in 1 
patient, throm bolytic therapy was interrupted because of retroperitoneal bleeding; 
in the other case, no improvement of d istal circulation was achieved; in both cases 
am putation of the leg was required. No other com plications occurred. On follow- 
up, improvement o f circulation and clin ical conditions was obtained in 10 /10  pa
tients (100 % ) at discharge, 9/10 (90 % ) at 1 month, 5/6 (83.3 % ) at 3  months. 
Conclusion: Although at high risk of complications, combined thrombolytic therapy 
and mechanical revascularization represent an effective treatment in patients with 
severe chronic arteria l occlusive disease of the lower extremities, achieving at 
least tem porary limb salvage. Longer follow-up and larger series are needed.
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B-0583 10:30

Unravelling the colon using m ultirow detecor-CT: Technique and first 
experiments with technical and cadaveric phantom s
E. Sorantin1. E. Balogh2, G. W erkgartner’ , E. Spuller1, K. Palagy2, S. Loncaric3, 
M. Subasic3, R. Potter'; 'G raz/AT,2Szeged/HU, 3Zagreb/HR

Virtual colonoscopy represents a challenging imaging modality for colonic polyp 
detection. A software tool, which enables, s im ilar to  the pathologist's table, a  vir
tual cut along the colons’s axis, would allow to inspect the  oral and aboral side of 
folds simultaneously.
Purpose: To present a  technique for unrevealing the  colon as well as the  appear
ance of colonic polyps on artific ia l and cadaveric phantom s on those views. 
Material and methods: Two phantoms were created. Phantom  A consisted of a 
plastic tube and polyps were simulated by knobs of plastilin. Phantom В was 50 cm 
long cadaveric colon, where 13 artific ia l polyps were created. A fter scanning the 
following steps were necessary for unrevealing: (1 ) segm entation o f the inner sur
face, (2) extraction o f the central axis using a skeletonisation algorithm, (3) com 
putation of the cross sectional cuts orthogonal to the central axis, (4) remapping of 
the cross sectional cuts into a new orthogonal 3D data volume, (5) shaded surface 
rendering of the remapped data. The whole inner surface o f the phantom s was 
displayed at one view, investigated for polyp occurrence and findings com pared to 
real dissection of the phantom.
Results: Human interaction took less than 10 minutes for the  segm entation step. 
Computation time was 2 hours. S im ulated polyps appeared as bumps on phan
tom A and as bumps or as asym m etric broadening of the colon folds on phantom
B.
Conclusion: Simulated polyps on artificial and cadaveric phantoms could be dem 
onstrated on virtual views after unrevealing. Thus making these views a feasible 
display technique for v irtual colonoscopy.

B-0584 10:40

Evaluation of patient acceptability for CT virtual colonoscopy after 
retrograde C 0 2 insufflation
M.G.J. Thomeer. D. Vanbeckevoort, D. Bielen, A. Gevers, P. Rutgeerts,
G. Marchai; Leuven/BE

Purpose: To evaluate patient acceptability for virtual colonoscopy (VC) using CO? 
in comparison with sedated colonoscopy (SC).
Methods and materials: 52 patients referred for SC underwent a v irtual VC prior 
to the SC. All patients received a routine bowel preparation. Retrograde insuffla
tion of CO? was perform ed to  a degree the patient could tolerate. Buscopan was 
injected intravenously p rior to the VC. Patient acceptability for the  bowel prepara
tion, VC en CC was assessed using a 10 point scale (0 ... h ighly acceptable, 
10 ... not acceptable). Patient tolerance at different tim es (0 minutes, 10 minutes, 
20 m inutes) a fter CO? insufflation was also investigated w ith the same type of 
scale. Patients were also asked which procedure (VC, SC) they preferred if re
peating would be necessary.
Results: Patients found VC (median score 10 vs 0 :2 .4 ) more acceptable then SC 
(median score 10 vs 0: 3.4) and bowel preparation (median score 10 vs 0: 4.1) 
was clearly the most uncomfortable procedure though not unbearable. VC was the 
less pleasant directly after the CO? insufflation though the em barrassm ent de 
creased exponential over the first 20 minutes. 73 % of the  patients preferred VC 
when they were asked which procedure they would choose in the future. 
Conclusions: VC is likely more acceptable then SC when retrograde CO? insuf
flation is used.

B-0585 10:50

Fecal tagging in virtual CT colonoscopy
E. Hein. P. Rogalla, F. Vogel, B.B. Hamm; Berlin/DE

Purpose: To evaluate the diagnostic gain o f fecal tagging for detection of colonic 
polyps.

Materials and methods: 132 patients (sem i-screening population) underwent a 
virtual CT colonoscopy after standard bowel preparation using phosphosoda. 12 -  
16 h before the CT examination, the patients were given 30 ml o f iodined oral 

contrast material, and again 1 - 2  hours before scanning. Images were obtained 
in supine position only with 3 mm slice thickness, 5  mm/s table feed, and 2 mm 
reconstruction interval, and colonic distension with CO?-gas rectally. Resulting vir
tual endoscopic fly-throughs were calculated: first w ith single thresholding (re
maining flu id levels were seen as such, method 1 ), second, with dual thresholding 
(for a ir and contrast medium, method 2). The num ber o f polyps detected were 
compared between both groups. If polyps or o ther intraluminal findings were seen, 
patients underwent subsequent colonoscopy.
Results: A total of 17 polyps (sizes: 5 -  13 mm) and 2 cancers (stage T2N0 and 
T3N1) were detected in 13 patients, all were confirm ed on subsequent flexible 
colonoscopy. A total of 2 polyps were m issed (4 and 5 mm) on both methods. 1 
polyp was submerged under a contrast fluid level thus not seen with m ethod 1, but 
seen w ith m ethod 2. Fecal residue was selectively contrasted and thus did not 
carry  the risk of being m isinterpreted as vital tissue.
Conclusion: Fecal tagging w ith iodinated oral contrast m edium is feasible and 
effective. However, in com bination w ith optim al patient preparation, the  additional 
diagnostic gain may be little.

B-0586 11:00

Optim ization of m ultislice spiral com puted tom ography colonography: 
Study on a colonic phantom model
A. Laghi. С. Catalano, R. lannaccone, V. Panebianco, I. Baeli, F. latrate,
R. Passariello; R om e/IT

Purpose: To optim ize scanning parameters for CT colonography using a multislice 
spiral CT scanner in a study on a colonic phantom  model.
Materials and methods: A hom e-m ade colonic phantom, represented by a plas
tic tube contain ing 27 simulated lesions (12 polyps, 9  depressed lesions, and 6 flat 
lesions) was scanned in transverse, oblique (45°), and coronal planes in a water- 
filled plastic box. Four scanning protocols were tested using different collimation, 
slice width, and reconstruction index values. Each protocol was tested three times 
using different rotation feed values. M illi-Am pere/s values were se t to 80. Images 
were interactively reviewed on a dedicated workstation using a software with vo l
um e-rendering capabilities (Vitrea 2.0, Vital Images, USA).
Results: Image quality was optim al fo r any protocol when evaluating axial 2D 
images. Three-dim ensional endolum inal im ages were optim al for protocol nr 1, 
good for protocol n r 2, fair for protocol nr 3, and poor for protocol n r 4. Evaluation 
based on sim ultaneous assessm ent of 2D and 3D im ages dem onstrated an aver
age sensitiv ity for protocols n r 1, 2, 3 and 4 of respectively 100 %, 98 %, 94 %, 
and 85 %. The evaluation o f three different rotation feed values tested for each of 
the four protocols did not show statistically significant differences in terms of sensitiv
ity. In the assessm ent o f 3D images, average sensitivity was 92 %  for protocol nr 
1, 85 %  for protocol nr 2, 77 % for protocol n r 3 and 58 % for protocol nr 4. 
Conclusions: The introduction o f m ultislice technology in CT colonography pro
vides improved spatial resolution and better image definition.

B-0587 i i : i o
Multislice spiral CT colonography: Initial clinical study with a h igh - 
resolution protocol
A. Laghi. С. Catalano, V. Panebianco, I. Baeli, J. Carbone, R. lannaccone,
R. Passariello; Rom e/IT

Purpose: To evaluate the sensitivity detection rate of CT colonography for colorectal 
d isorders using a m ultislice spiral CT scanner.
Materials and methods: Thirty-five patients (20 males; 15 fem ales) w ith clinical 
indication for conventional colonoscopy or a fter unsuccessful performance of con
ventional colonoscopy were selected. Spiral CT (Somatom Plus 4, S iem ens, G) 
exam ination was perform ed after standard oral colonoscopy preparation and co
lonic distension with room air. Images were obtained using 1 mm collimation, 1 mm 
reconstruction index, 8 m m /s rotation feed, and m As 80. Supine and prone acqui
sitions were obtained in all patients. Images were interactively reviewed on a dedi
cated workstation using a software with volume-rendering capabilities (Vitrea 2.0, 
Vital Images, USA).
Results: Im ages of the distended colon were judged as optim al in all the cases, 
a lthough artifacts were evident in 2D im ages due to low m As value. Dose expo
sure never exceeded 9.12 m Gy fo r each scan. All colorectal cancers were identi
fied. Sensitivity for detecting polyps was 89 %, w ith 100 % for lesions larger than 
10  mm.
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Conclusions: The introduction o f multislice technology in CT colonography has 
improved im age quality and sim ultaneously reduced dose exposure. Larger clin i
cal studies are necessary to assess its im provements in term s of diagnostic accu
racy.

B-0588 11:20
Virtual colonoscopy: A painful procedure
D.A. N icholson. R. Mehan, H. Burnett; Salford/GB

Purpose: V irtual colonoscopy (VC) is a new CT based m ethod of large bowel 
visualisation. For VC to become established as a diagnostic test for colorectal 
polyp/cancer detection it must be well tolerated and accepted by patients. 
Methods: Patients undergoing evaluation of colonic symptoms underwent VC prior 
to fibreoptic colonoscopy (FC). All patients had standard colonic cleansing/prepa
ration. To perform  VC a rectal tube is inserted followed by air insufflation after 
intravenous Buscopan in order to  m inim ise colonic spasm. A spiral CT o f the ab
dom en and pelvis is then performed. The whole examination generally takes less 
than 15 minutes. FC was perform ed using standard intravenous sedatives and 
m uscle relaxants. Before and after both tests patients com pleted a questionnaire 
concern ing the ir sym ptom s o f d iscom fort/pain, abdom inal bloating, anxiety and 
overall preference of techniques. The patients were asked to  score each variable 
on a 100 point scale.
Results: To date 76 patients have been evaluated. Regarding sym ptom s of dis
com fort and pain; 35 %  o f patients experienced no difference with e ither tech
nique. 48 % found FC more com fortable than VC with only 17 %  tolerating VC 
better than FC. Regarding patient preference scores 21 % patients had no prefer
ence, only 21 %  preferred FC whereas 54 % would prefer a VC in the future. These 
prelim inary results from  th isstudy has shown that patients experience more dis
com fort/pain w ith VC com pared to  FC. However patients prefer VC when asked to 
choose between these two techniques of colonic imaging. Full results from  this 
on-going tria l will be presented.

B-0589 11:25

Spiral CT colonography in postoperatory surveillance after colorectal- 
cancer: A prelim inar study
A. Laghi, С. Catalano, I. Baeli, J. Carbone, R. lannaccone, V. Panebianco.
R. Passariello; Rom e/IT

Purpose: To assess the role o f spiral CT colonography in the postoperatory fo l
low-up o f patients with colorectal cancer.
Materials and methods: 15 patients, 7 wom en and 8 men, aged between 49 and 
76 years, one w ith tota l colectom y and 14 with em icolectom y were selected. 
M ultislice spiral C T  (Som atom  Plus 4 Volume Zoom, Siemens, G) exam ination of 
the abdomen and pelvis a fter regular colonoscopy bowel preparation and colonic 
distension w ith air was performed. Patients were scanned in supine and prone 
position w ith the follow ing parameters: 1 mm collim ation, 1 mm reconstruction in
dex, 8 mm/s rotation feed, and mAs 80. Supine scans were acquired after adm in
istration o f iodine contrast m edium for liver evaluation. Images were elaborated 
and  exam ined  on a d ed ica ted  w orks ta tion . C orre la tio n  w ith  conven tiona l 
colonoscopy was obtained in all patients.
Results: Thirteen patients presented w ith negative findings at both spiral CT 
colonography and conventional colonoscopy. In one case a recurrence at the  level 
o f the anastom osis was observed. In one patient 8 mm polyp in the descending 
colon was detected and removed a t conventional colonoscopy. In three cases liver 
metastases were detected.
Conclusion: In patients who have undergone surgical removal of a colorectal 
cancer, v irtual CT colonoscopy could be an effective method of surveillance alter
native to  conventional colonoscopy. The use of contrast m edium injection can be 
useful in order to evaluate liver metastases which are the m ain cause of death in 
patients with surgically treated colorectal cancer.

B-05901 1 3 5
Virtual colonoscopy as a screening post-operative method: Work-in- 
progress
P. Leonardou. V. Maniatis, S. Kavadias. N. Tsavaris, A. Papadopoulos,
K. Stringaris, G. Zois, G. Zois; Athens/GR

Purpose: To evaluate virtual colonoscopy (VC) as a screening m ethod in patients 
w ho have been operated for colon cancer.
Materials and methods: VC has been performed in 18 patients during post-op
erative screening. Six of them had perm anent colostomy, 3 had underwent right 
hemicolectomy, 4 low-anterior colon resection and 5 sigmoidectomy. They were 7 
wom en and 11 men ( 2 9 - 8 4  years old). 17/18 patients were examined during 
regular follow-up while in one case there was a strong suspicion for relapse. All

these patients could not have a com plete follow-up study by other m ethods be
cause of post-operative adhesions/perm anent colostom y or patient's refusal to 
have a conventional colonoscopy. CT protocol consisted of: slice thickness: 5 mm, 
table feed: 10 mm/s, reconstruction index: 5 mm, in both supine and prone posi
tion after distending the colon with air. VC images were created in an Easy Vision 
(Philips) workstation.
Results: Relapse was confirm ed with VC in the suspicious case. In the rest o f our 
cases no findings of relapsing were depicted and that cam e to agreement with the 
clin ical/laboratory evaluation and the course of the disease.
Conclusion: VC is a well-tolerated imaging method for the evaluation of the colon. 
The absence o f false negative results in our study leads to  the conclusion that VC 
can be a reliable d iagnostic tool for screening patients who have underwent an 
operation for colon cancer.

B-0591 11:40

CT colonography in Crohn's disease
Z. Tarjan, T. Zágoni, Z. Éles, E.K. Makó; Budapest/HU  

Purpose: To evaluate CT colonography in patients with colonic Crohn’s disease. 
M aterial and methods: Five patients w ith known (4) o r suspected (1) Crohn’s 
d isease of the colon underwent fiberoptic colonoscopy and CT colonography in 
the sam e day or in a w eeks period. The im ages were evaluated with zoomed axial 
slice movie technique and in som e region intra- and extralum inal surface shaded 
and volume rendered images were generated on a separate workstation. The re
sults were com pared to  those of colonoscopy.
Results: The final diagnosis was Crohn's disease in four patients and Colitis 
ulcerosa in one. Total examination was possible by colonoscopy in two cases, with 
CT colonography in all the five cases. The wall of those segments severely a f
fected by the d isease were depicted by the axial CT scans to be thickened. The 
thick walled, segments with narrow lumen seen on CT colonography corresponded 
to the regions where colonoscopy was failed to pass. A ir filled sinus tracts, thicken
ing o f the wall o f the term inal ileum, loss of haustration pseudopolyps and deep 
ulcers were seen in CT colonography. Three dimensional endolum inal views dem 
onstrated pseudopolyps sim ilar to endoscopic images None of the colonoscopically 
reported shallow  ulcerations o r aphtoid u lcerations or granular mucosal surface 
were observed on two- o r three-dimensional CT colonographic images. 
Conclusion: CT colonography by depicting colonic wall thickening seems to be a 
useful tool in the diagnosis of Crohn's colitis, which could be a single examination 
depicting the intralum inal, and transm ural extent of the disease.

В-059211 so
Virtual colonography. Space resolution vs. radiation dose in search for 
polyps: An experim ental study
R Fencl. M. Zavoral, J. Lacman, P. Kubikova, M. Vasicek, M. Heissler; 
Prague/CZ

Purpose: The aim  of th is study was to  experim entally evaluate the space resolu
tion of C T  virtual colonography (CTC) using different scan parameters and calcu
late the accordant skin dose.
Material and m ethods: Ten artificial polyps of a d iam eter from  2 to 7 mm have 
been investigated by CTC using Somatom Plus 4. Power w ith single slice Ultra 
Fast Ceramic detectors and workstation VIRTUOSO. Constant parameters o f the 
protocol were: 120 kV; 50 mA; kernel 4.5 and 2 mm increm ent of reconstruction. 
Variable param eters were: slice 5 mm, pitch from  1 to  1.5; slice 3 mm, pitch from 1 
to  2.33; slice 2 mm, pitch from  1.5 to  2.5. The space resolution has been assessed 
and skin dose has been calculated.
Results: The increase of the slice thickness results in the increase of mAs. The 
decrease o f the slice th ickness improves the shape o f polyp’s surface. The in
crease of pitch reduces the radiation dose. The average skin dose of CTC was
7.2 mSv, the range o f the observed values based on different parameters of both 
the slice and the pitch was from  94.9 to  157.08 per cent.
Conclusion: O ur CTC protocol made by 5 mm slice, pitch 1.4 is associated with 
very low radiation dose. The decrease o f slice thickness improves the space reso
lution. The increase of pitch allows further reduction o f skin dose. The practical 
benefits of this experim ent will have to be proved by clinical trial.
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В-0593 11:55
The accuracy of com puted tom ographic colography (CTC) in polyp and  
cancer detection
D A. Nicholson'. R. M ehan', H. B urnett’, C. Sum m erton2; 'Salford/GB, 
^Manchester/GB

Purpose: CTC is a new technique allowing m inim ally invasive im aging o f the  co 
lon. We are conducting a clinical trial which has been funded by the North West 
R&D NHS scheme to  determine the accuracy of CTC com pared to  fibreoptic 
colonoscopy (FC) in detecting colonic polyps and cancer 
Methods: To date, 96 patients o f 200 have been recruited. Patients undergo CTC 
on the same day as FC. Standard bowel cleansing is given to patients. CTC is 
performed in both supine and prone positions using a single breath hold, spiral CT 
following intravenous Buscopan and a ir Insufflation. The findings o f CTC are being 
correlated with the findings o f FC in each patient.
Results: To date 76 patients have been analysed, A total of 37 polyps in 28 pa
tients were detected by FC (28 o f these polyps were < 1 cm  in diameter). CTC 
detected all polyps greater than 1 cm  but only 15 o f the 28 polyps < 1 cm  in d iam 
eter. In addition 4 false positives on CT were identified. 4 cancers seen at FC were 
all detected by CTC. Additionally CTC detected a further cancer in the right side of 
the colon not reached at FC and a renal cell carcinom a in another patient. FC was 
completed to the ceacum  in only 65 patients (84 %) whereas CTC was completed 
in all.
Discussion: Initial results show that CTC is a sensitive method of detecting co
lonic cancer and polyps > 1 cm  in size. This abstract w ill present the up to date 
figures of this on-going trial.

10:30-12:00____________________________________ Room К
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SS 1012
Genitourinary and central nervous system
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G. Enriquez (Barcelona/ES)
R. Fotter (Graz/AT)

B-0594 1 0 3 0
MR-urography in neonates and infants with dilated upper urinary tract: 
Preliminary experience
M. Riccabona, J. S immbrunner, E. Ring, R. Fotter: Graz/AT

Purpose: To evaluate the feasibility and diagnostic potential o f dynam ic M R-urog
raphy (MRU) in neonates and infants w ith sonographically detected dilatation of 
the upper urinary tract.
Patients and methods: 20 infants (age: 5 days - 1 8  months, mean: 1.5 months, 
male:female =  16:4) underwent MRU after oral sedation using T2 and contrast 
enhanced dynamic T 1 weighted sequences. The results were com pared to the 
findings of ultrasound (US, 20), intravenous urography (IVU, 12) and/or scintigra
phy (16) based on the criteria suggestive o f obstructive uropathy.
Results: Oral sedation was sufficient to perform  MRU with diagnostic im age qua l
ity in 19 patients. Diagnosis o f the 40 kidneys included: norm al system (7), duplex 
system (6), vesicoureteral reflux (8), megaureter (7), uretero-pelvic junction ob
struction of various degrees (15), and dysplastic/cystic kidney (4). w ith complex 
pathology in 7  kidneys. MRU dem onstrated anatomy better than by IVU, particu
larly concerning the parenchyma, the ureter, and pelvic dilatation -  on T2 weighted 
sequences in 3 patients w ith non- o r poorly functioning systems. MRU was supe
rior to ultrasound in showing ureteral pathology. Tiny cysts in dysplastic kidneys 
were better shown by US. Gadolinium enhanced dynam ic MRU allowed assess
ment of obstruction applying IVU criteria w ith equal quality. The results matched 
IVU results and/or scintigraphic findings.
Conclusion: MRU can be performed in infants and neonates with sufficient image 
quality using oral sedation. MRU properly depicts anatom y and allows assess
ment of urinary tract obstruction better than US and IVU. It additionally provides 
functional information and therefore has the potential to replace IVU.

B-0595 10:40
Gadolinium  enhanced T1 -weighted vs.T2-weighted MR urography in 
children with abnorm alities o f the upper urinary tract
G. S taatz. C.C.A. Nolte-Ernsting, D. Rohrmann, C. Stollbrink, P. Haage,
J. Tacke, R.W. Günther; Aachen/DE

Purpose: To evaluate gadolin ium  enhanced T 1 -weighted MR urography (GMRU) 
versus T2-weighted MR urography in children w ith upper urinary tract abnorm ali
ties.
Methods and m aterials: 65 children, aged 3 w eeks to 15 years, with upper uri
nary tract disorders underwent MR urography in a 1.5 T  scanner. A fter an i.v. injec
tion of low dose furosemide (0.05 m g/kg/bw), GMRU was performed with respira- 
tory-gated, coronal 3D-gradient-echo sequences, using m axim um -intensity p ro
jections for postprocessing. Respiratory-triggered H alf-Fourier RARE images 
(HASTE) were obtained for T2-weighted MR-urography. MR-urography findings 
were com pared to the final consensus diagnosis.
Results: MR urography was successfully perform ed in all cases, with only 3 of 65 
children needing sedation. Gd-enhanced MR urography revealed a superior d iag
nostic accuracy com pared to T2-weighted MR urography in non-dilated collecting 
systems (horseshoe kidneys, ectopic kidneys, duplex systems, single ectopic ure
ters, ureteroceles). GMRU and T2-weighted MRU were equivalent in the  assess
m ent of an obstructed but norm al functioning urinary tract (UPJ-obstructions, 
megaureters). Non-functioning dilated collecting systems and multicystic dysplas
tic kidneys were best visualized by T2-weighted MR urography.
Conclusion: Respiratory-gated T 1 -weighted MRU allows accurate and sufficient 
evaluation of urinary tract abnormalities. T2-weighted MRU com plem ents GMRU 
in the evaluation of non-functioning renal units and cystic d iseases o f the kidney.

B-0596 10:50

Radiological m onitoring o f tum or response to  m edical treatm ent in 
children with W ilm ’s tumor
A. Abramyuk. V. Zhelow, Z. S tadnyk; Lviv/UA

Purpose: It is well known, assessm ent of treatm ent e fficacy is of great im por
tance to patient management. The aim  of our study was to analyse dynam ics of 
US, CT findings in children with W ilm ’s tum or during preoperative chemotherapy 
(POT).
Methods and m aterials: 21 children w ith W ilm ’s tum or in late stages o f disease 
(9 boys and 12 girls) were examined by ultrasonography and com puted tom ogra
phy with bolus contrast-enhancem ent (CE) (Ultravist, 2 m l/kg) before and 24 -  48 
hours after course of PCT. All children were considered good respondents to treat
ment, confirm ed by the pathologic examination. The evaluation o f tum or volume, 
tum or com position, vascularity and contrast-enhancem ent was made.
Results: 17 patients (81 %) showed gradual decrease o f tum or volume, increase 
of heterogeneity with som e growth of Resistive index (R l) in 2 of them and re
duced CE in 6 of them. In the 3 patients (14 %) tum or volume remained unchanged, 
but there was some increase internal heterogeneity in all of them, growth of Resis
tive index and reduction o f CE in 1 of them. 1 patient (4 %) dem onstrated slight 
enlargem ent of tum or volume w ith marked cystic degeneration w ithout m easur
able change of Rl, patchy CE.
Conclusion: Although volume is m ost significant indicator of tum or response, 
o ther criteria such as tum or com position and vascularity also can be used in as
sessing tum or sensitivity to m edical treatment.

B-0597  10:55

Echo-enhanced color Doppler sonography of vesico-ureteral reflux in 
children
M. R iccabona. E. Ring, F. Lindbichler; Graz/AT

Purpose: To evaluate the  potential o f echo-enhanced co lor D oppler sonography 
(ее-CDS) in the diagnosis of vesicoureteral reflux (VUR) in children in a prospec
tive study.
Patients and method: 30 children ( 0 - 1 0  years) with suspicion of o r known VUR 
were submitted for echo-enhanced ultrasound (ee-US), ее-CDS and conventional 
voiding cystourethrography (VCU). Ее-CDS was perform ed after instillation of 
Leveovist into the catheterized urinary bladder that had been filled w ith saline 
solution. Thereafter VCU was perform ed in the same session. The results o f ee- 
US and ее-CDS were com pared to VCU findings.
Results: Levovist was safe and easy to administer. Sonography detected VUR 
into 2 renal units (grade II and III) not seen by VCU, but m issed VUR grade I in all 
3 cases. Demonstration o f VUR grade II and III was better by ее-CDS than ee-US. 
Conclusion: Levovist is a safe sonographic contrast m ateria l for use in the pedi
atric bladder. It enables relaible visualization of VUR into  the renal collecting sys
tem. Ее-CDS enhances contrast reflux, particularly in non-diiative o r m inim al dila-
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tive VUR that is som etim es difficult to depict w ith ee-US. Ее-CDS therefore im 
proves the sonographic visualization o f VUR. However, echo-enhanced VUR- 
sonography cannot replace VCU.

B-0598 11:05

Ganglioneurom a and ganglioneuroblastom a in the differential diagnosis  
of adrenal tum ours in childhood: MR im aging appearances
G.K. Schneider. K. Altmeyer, S. Aliani. N. Graf. M. Takahashi. R. Seidel,
B. Kramann; Hom burg a. d. Saar/DE

Purpose: The m ost frequent tum ours found in the region of the adrenal gland in 
ch ildhood  are neu rob las tom as and as a nonadrena l d iffe ren tia l d iagnosis  
nephroblastomas. Beside this tumours there are several rare tumours in childhood 
like adrenal adenomas, adrenal carcinomas or ganglioneurom as which have to be 
considered in DDX.
Materials and m ethods: Between 1995 and 1999 47 children with suspicion of a 
renal o r adrenal tum our have been adm itted to our hospital for fu rther diagnostics 
and therapy. All patients underwent unenhanced and contrast-enhanced MRI for 
fu rther work-up o f differential diagnosis. MRI exam inations were perform ed on a
1.5 T  scanner applying T1w, T1w  fs  and T2w sequences unenhanced and after 
injection of 0.1 m mol/kg Gd-DTPA.
Results: Am ong the studied patients, 3 children presented with the histologically 
proven diagnosis o f ganglioneurom a, in one patient ganglioneuroblastom a was 
diagnosed. In contrast to the patients suffering from  neuroblastoma, MRI in these 
patients showed clearly delineated tumours of the adrenal gland w ithout encase
ment o f vessels of the upper abdomen.
Conclusion: Although malignant tumours like neuroblastoma and nephroblastoma 
account for the m ajority of lesions in the upper retroperitoneum in children, benign 
lesions like ganglioneurom a have to  be considered in DDX to avoid unnecessary 
overtreatem ent. Since im aging features o f these benign lesions in MRI are d istin 
guishable from  m alignant tumours, the awareness o f th is diagnosis is o f high clin i
ca l importance.

B-059911:15

Non-accidental injury: A retrospective analysis of a large cohort of 
patients
H.M.L. Cady, A. Pierce; Liverpool/GB

Purpose: To highlight the way in which the diagnosis of child abuse is made, 
provide a detailed analysis o f the  radiologically detectable injuries, and an analy
sis of the outcome of the  effect of abuse on the children.
Method: The cohort o f 467 children represented 285 m ales and 182 females. 
Results: The diagnosis o f NAI was based on admission o f assault, agreed medi
cal evidence, o r a decision o f the C ourt in cases of disputed m edical evidence. 
There were 37 deaths in the cohort. Twenty six of these children died from  head 
injury due to shaking and 3 from  head injury w ithout radiological evidence of shak
ing. A total o f 408 children sustained 1689 fractures, o f which 268 children had 
m ultiple fractures and 140 had a so litary fracture. One hundred and fo rty eight 
children had a diagnosis of a shaking o r a shaking impact injury, o f whom  99 had 
skeletal injury.
Conclusion: This presentation represents a very large series and dem onstrates 
the spectrum  o f injury, the spectrum  of the way in which the diagnosis is made, 
which is usually based on agreed m edical evidence and seldom on adm ission of 
guilt, and provides fo r radiologists som e outcom e data which is rarely available for 
such a large cohort.

B-0600 11:25

Pattern analysis of periventricular blood flow using power Doppler US in 
newborns
H. Goo. J.-W. Kim, C. Yoon; Seoul/KR

Purpose: To evaluate pattern o f periventricular blood flow on power D oppler ultra
sound (US) in newborns according to gestational age at US examination and the 
presence o f intracranial hemorrhage.
Materials and methods: In 42 newborns, 71 coronal and sagittal power Doppler 
US exam inations were performed. The newborns were divided into three groups 
according to the ir gestational age at US examination: group 1, less than 32 weeks; 
group 2, between 32 and 38 weeks; group 3, above 38 weeks. Setting of imaging 
parameters was fixed in all examinations. Among them, pulse repetition frequency 
was set to  500 Hz for the optim al visualization o f periventricular blood flow. Visual 
grading analysis was used for evaluation of periventricular blood flow. Three pat
terns of periventricular blood flow  were graded according to the extent o f color

signal. Effects o f both the gestational age at US examination on periventricular 
blood flow  and periventricular blood flow  on development of intracranial hemor
rhage were analyzed.
Results: Pattern of periventricular blood flow  on power Doppler US was signifi
cantly different am ong three groups (p < 0.001), but not between the newborns 
with and w ithout intracranial hemorrhage. The sm aller the gestational age at US 
examination, the m ore prom inent the periventricular blood flow.
Conclusion: Periventricular blood flow  on power Doppler US appears to be in
versely related to gestational age at US examination of newborns. In addition, 
periventricular blood flow  visible on power Doppler US may not be useful for the 
prediction o f intracranial hem orrhage in newborns.

B-0601 11:35

MRI of the brain: Findings after bone marrow transplantation in children
H.-J. M entze l. D. Fuchs, J. Taut, C. Fitzek, B. Gruhn, W. Behrendt, F. Zintl,
W.A. Kaiser; Jena/DE

Purpose: Bone m arrow transplantation (BMT) is increasingly used in the treat
ment of m alignant diseases in childhood. The aim o f this presentation was to evalu
ate possible m orphologic a lterations in the brain of children and adolescents after 
BMT.
Subjects & methods: Cranial MRI before BMT was performed in all patients (age 
< 18 a) who received BM T since 1994 (n =  74) on a 1.5 T M R-scanner with stan
dard sequences (axial T1w SE, coronal T2w  TSE). In cases of abnorm alities fur
ther sequences were added. 37 patients were examined by cranial MRI before 
and after successful BMT. The tim e between BM T and follow-up MRI was over 3 
months.
Results: Serious brain changes (arteriovenous malformation, aspergilloma) were 
detected in 2/74 patients (2.7 % ) before BM T which allowed prompt therapy. Fur
ther findings before BMT: enlargement of CSF spaces (n =  16), unspecific white 
m atter lesions (n = 7), dysplasia (n =  2), venous angiom a (n =  3), cysts (n = 8), 
heterotopia (n =  1), neurinom a (n - 1). A fter BMT CSF spaces were enlarged in 
9/37 patients (24 %) and sm aller in 1 patient (2.7 % ). Unspecific white matter le
sions were seen increasingly in 3 and reduced in 3 patients. In 2 asymptomatic 
patients aspergilloma was detected; 1 patient showed signs o f old infarction; he
mosiderin was detected in 2 patients, 1 patient showed signs of vasculitis. 
Conclusion: The detection o f brain changes before BMT allow  prompt therapy. 
So, possib le com plications during and after BMT could be prevent. Brain changes 
follow ing BMT were predom inantly enlarged CSF spaces. Many kind o f further 
CNS com plications were reported.

B-0602 11 40

Narrowing of the vertebral arteries at the cranio-cervical junction. A 
potential risk factor for sudden infant death syndrom e (SIDS): Preliminary 
results of a postm ortem  study
S. Pujg, K. Heimberger, M. Wald, N. Klupp, O. Ipsiroglu, C. Reiter, A. Poliak,
E. Schindler; \/¡enna/AT

Purpose: To evaluate the influence of head rotation with o r without neck extension 
on the vertebral arteries in children who died of sudden infants death syndrome 
(S ID S ) com pared  w ith  in fan ts  w ho  d ied  fo r o the r reasons in postm ortem  
angiograms.
Method and m aterials: The vertebral arteries o f six children (age: 9 days -  15 
months) were studied using digital substraction angiography. Contrast-m edia was 
injected directly in the vertebra l arteries after removing the intrathoracic organs 
and the brain. Angiogram s were perform ed in neutral and rotated position of the 
head, with and w ithout neck extension. O ur results were compared with the final 
diagnosis established by the Institute of Forensic Medicine.
Results: The final diagnosis was SIDS in three and traum a in three children. 5/6 
children showed a relative narrowing of the vertebral artery in the atlantoaxial 
region in neutral position of the head. In children who died of SIDS the narrowing 
o f the vertebral arteries increased after head rotation with o r w ithout neck exten
sion.
Conclusion: In children who died of SIDS, anatom ic variations maybe respon
sible for increased narrowing of the vertebral arteries during head rotation and/or 
neck extension as it occurs, for example, in prone sleeping.

B-0603 11 45

Idiopathic external hydrocephalus: MRI differentiation from cerebral 
atrophy
H. Haslan. E.N. Faerber, D. White; Philadelphia. PA/US 

Purpose: To determ ine the  MRI criteria for diagnosing idiopathic external hydro
cephalus (IEH) and differentiation from cerebral atrophy (CA).
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Materials and methods: Retrospective review o f 55 cranial MRIs of children un
der 2 years of age, diagnosed with 1ER and CA from January 1998 through August 
2000, was performed. Children w ith a h istory of system ic or CNS insults were 
excluded. Size of ventricles, sulci and interhem ispheric fissures, as well as myeli- 
nation patterns were evaluated.
Results: There were 37 EIH and 18 CA cases. Ventricles were norm al size in 32 
(8 6 % ) cases of IEH com pared to  2 (11 % ) cases o f atrophy. D ila ta tion  of 
subarachonoid space was confined to the frontal area in 34 (92 %) cases o f I EH 
and appeared diffuse in 15 (83 %) cases o f infants w ith atrophy. Interhemispheric 
fissure dilatation was lim ited to the frontal area in 30 (81 %) cases of IEH whereas 
it was diffuse in 11 (61 %) cases of atrophy. Myelination was appropriate for the 
age in all cases o f I EH but delayed in 2 (11 %) cases of С A.
Conclusions: Radiologic sim ilarities between IEH and cerebral atrophy may cre
ate diagnostic challenges. MRI findings o f IEH include: dilated frontal subarach
noid space and minimal o r no ventricular d ilatation in contrast to CA, where there 
is diffuse dilatation o f sulci and enlarged ventricles. These findings are usually 
helpful to differentate these tw o conditions, even w ithout clin ical information.

B-0604 11 50

High resolution ultrasound of the cranial vault: A com plem entary tool in 
the diagnostic approach to  head traum a in the paediatric population
E.A. Gallardo sr., I.M. Barber jr., X. Codina sr., X.C. Serres sr., N.G. Roson sr., 
V.F. Garriga sr.; Granollers/ES

Purpose: Despite the little value in obtaining skull film s in the setting of head 
trauma, this continues to be a current practice at many centres. In cases of suspi
cion of fracture a CT examination is derived because o f the m edico legal im plica
tions even w ithout neurological symptoms. Our purpose is to demonstrate that 
HRUS is a com plem entary tool in evaluating the cranial vault fracture when other 
techniques (X-Ray or CT) are not conclusive.
Methods and material: 10 patients under the age o f 2 years, 6 boys and 4 girls, 
with head traum a were evaluated during the last 2 years. All o f them had a clinical 
suspicious o f cefalohematoma and/or conventional X-Ray suspicious o f fracture. 
We perform ed HRUS in all of them and correlation w ith plain film  and CT images 
was assessed. A multifrequency linear probe 1 0 -  12 M Hz was used (Logiq 700 
GE).
Results: CT and US dem onstrated a cranial vault fracture in 6 patients. In one 
patient CT failed in the  detection o f the fracture but US was able to demonstrate it. 
In the other three patients no fracture was dem onstrated by both techniques a l
though there were linear images in the cranial X-Ray that suggested th is diagno
sis. In two of these patients a  cefalohematoma was visualized in the  US study. 
Conclusion: HRUS is an excellent technique in the evaluation of cranial vault 
fractures in paediatric population. The absence o f fracture in US may avoid a CT 
examination in children with doubtful im ages in the skull radiography and w ithout 
neurological symptoms.

B-0605 11:55

MRI assessm ent of cavum  septi pellucidi and cavum vergae in newborn 
with hydrocephalus internus
S.RG. M antke'. M. Riccabona2, J. S im brunner2, F. Anderhuber2, F. Ebner2; 
'H artlepool/G B.2Graz/AT

Subject: Comparison between newborns with hydrocephalus internus (hi) and 
non hydrocephalus (nh) concerning the prim itive m idline structures cavum septi 
pellucidi (csp) and cavum vergae (cav) in mri scans.
Introduction: Csp and cav are physiological m idline structures of the perinatal 
and neonatal period. In the newborn the obliteration com m ences from  the poste
rior part (cav, splenium corporis callosi) to the anterior part (genu corporis callosi, 
csp). In neurological disorders (epilepsy, juvenile brain tumours, hydrocephalus, ...) 
or retardation of the myélinisation the obliteration is delayed.
M aterial and methods: Approxim ately 663 mri scans of newborns (< 1 year) are 
retrospectively reevaluated for the appearance o f csp and cav. The mri scans are 
subdivided in newborns with hi (n =  52) and nh (n = 621 ).
Results: In the mri scans o f nh newborns there are 18 csp (2.9 %) seen, also 15 
of these newborns have a cav (2.4 %). In comparison to  the population o f hi new
borns 18 csp (34.6 %) are detected, 14 of these have also a cav (27 %). 
Conclusion: In mri scans o f newborns with hydrocephalus internus show  a 10 
times higher relative rate of m idline caves like the csp and cav. The causes for this 
findings are unknown. Maybe a obstruction of the foram en monroi could be dis
cussed. C ystic csp and cav rupture if the coronar d iam eter w ill be bigger than 
10 mm.
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B-0606 10:30

Role of spiral com puted tom ography in patients with cricothyroid  
approximation
D. Pickuth. S. Brandt, K. Neumann, A. Berghaus, R. Spielmann,
S. Heywang-Köbrunner; Halle a. d. Saale/DE

Purpose: Cricothyroid approximation raises the vocal pitch by simulating the con
traction o f the cricothyroid m uscle with sutures.The aim  o f this study was to  deter
mine the role of spiral com puted tomography (CT) in patients scheduled for crico
thyroid approximation.
Patients and methods: 29 transsexual patients were examined w ith spiral CT 
before and after laryngoplastic surgery. CT findings were correlated with phoniat- 
ric findings in all patients.
Results: The average reduction of the  cricothyroid distance was 6 mm (range 2 -  
10 mm). The vocal pitch elevation was more remarkable in the patient group with 
great reduction o f the  cricothyroid distance (p < 0.01 ).
Conclusion: CT accurately determ ines the cricothyroid distance before and after 
surgery and is an ideal m ethod fo r follow-up purposes, especia lly when there  is a 
postoperative reversion towards a lower pitch. In addition, CT provides important 
data as to  the most appropriate extent and site  of intracordal intervention to  be 
done fo r a desired pitch elevation.

B-0607  10:40

Laryngo-pharyngeal trauma: Imaging findings and clinical scenarios
M. Scaglione. A. Pinto, R. Grassi, F. Pinto, F. Lassandro, G. Rossi, E. Bove,
L. Romano; Naples/IT

Purpose: To show the usefulness of C T  in the assessm ent of laryngo-pharyngeal 
injuries follow ing blunt trauma, by reviewing our 10 years' experience.
Material and method: Between January 1990 and April 2000, 250 consecutive 
patients with cervical b lunt traum a were referred at our Emergency Department. 
Based on the physical examination findings, 87/250 patients were excluded from 
any diagnostic test. The remaining 163 patients were subm itted to both CT scan
ning of the neck and to laryngoscopic evaluation.
Findings at CT and laryngoscopy were indipendently evaluated before classifying 
patients as having grade 1 o r grade 2 lesions: grade 1 included the presence of 
m inor injuries (mild edema, laryngeal hem atom as or m inor laryngeal lacerations); 
grade 2 included evidence o f m ajor injuries (subcutaneous emphysema, mucosal 
disruption and/or laryngeal fractures w ithout exposed cartilages).
Results: Laryngo-pharyngeal injuries were identified in 137/250 patients subm it
ted to  C T  evaluation. Findings a t CT included: 85 laryngeal hematomas, 37 laryn
geal fractures, and 3 laryngo-tracheal avulsion and 12 pharyngeal disruption; 
moreover, three post-traum atic arteria l pseudoaneurysm s were shown. 
Conclusion: Fast dynam ic or helical C T  are a good adjunct to  physical exam ina
tion, especially when physical findings are equivocal. CT perm its quick and re li
able evaluation o f the upper airways as well of the soft tissue and the fascial planes 
and it is helpful in deciding w hether injuries are to be m anaged conservatively or 
need surgical treatment.

B-0608 10:45

A new approach to single-bolus spiral-CT of laryngopharyngeal carcino
mas: Com parison o f different contrast volumes, flow rates, and start 
delays
M. Keberle. A. Tschammler, D. Hahn; Würzburg/DE

Purpose: To evaluate the impact o f different protocols on the contrast performance 
o f neck structures, including squam ous cel carcinom a (SSC) in Spira l-CT with 
single-bolus technique.
Method and materials: 70 patients with SCC (larynx/hypopharynx n =  32, orophar
ynx n = 38) were prospectively randomized into four groups using different proto
cols (125 ml at a  flow  o f 2.5 ml/s, 100 ml at 2.0 ml/s, 90 ml at 1.5 ml/s, o r 70 ml at
1.0 ml/s). Dynamic series of the tum ors were performed. In all relevant anatomical 
neck structures and in the boundary and center of tumors, tim e-density curves
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were obtained. The protocols were com pared regarding time and level o f maxi
mum tum or enhancem ent (MTE), and time o f carotid artery enhancem ent (CAE) 
o f > 150 HU; one selected protocol was tested in 20 consecutive routine-examina- 
tions (rotation-time 1.0 s) at start-delays of 40 s (for laryngeal/hypopharyngeal tu 
mors; 3/4.5/3) and 45 s (for oropharyngeal tumors; 5/7.5/5).
Results: In contrast to  70 ml a t 1.0 ml/s, the o ther protocols perform ed sim ilarly 
well yield ing a com parable MTE at 52 s and later. In spite of the sm aller volume of 
90 ml, due to the prolonged flow-tim e of 60 s at 1.5 ml/s, the CAE of > 150 HU was 
prolonged (compared to 100 o r 125 ml). Due to these circum stances, 90 ml at
1.5 m l/s was considered more effective and, therefore, tested in routine providing 
MTE and good CAE.
Conclusion: Using the aforementioned start-delays, a single bolus of 90 ml at
1.5 m l/s appears to reliably provide both, excellent tum or contrast and good ves
sel enhancement.

B-0609 10:55

M ultidetector spiral CT in the preoperative workup of small laryngeal 
tumors
R. B rüning. С. Sturm, С. Hong, В. Wollenberg, М. Reiser; Mun¡ch/DE

Purpose: For the preoperative evaluation of larynx tum ors the detection o f spread 
into the glottic fat, crossing the  anterior commissure, infiltration o f the arythnoids 
and the extension along the vocal cords are crucia l to determ ine the adequate 
treatment. Purpose o f the study was to  determ ine the predictive values of multislice 
helical C T  (MSCT) for the infiltration of deep laryngeal structures. 
Material/m ethods: Thirty patients with suspected laryngeal cancer (mean age 
63 ±  11 years) were investigated on a M SCT scanner (Siemens) w ith 1 mm colli
mation, 0.5 seconds rotation time and a coverage of the entire larynx in a single 
breathhold. M ultiplanar reconstruction's (MPR) in sagittal and coronal plane were 
reconstructed. A ll findings were com pared to surgery and histology.
Results: The sensitivity, specificity, positive and negative predictive value of MSCT 
regarding the infiltration o f the glottic region were 93 %, 85 %, 88 % and 92 %  and 
regarding infiltration of the anterior commissure were 85 %, 94 %, 92 %  and 88 %, 
respectively. Sensitivity, specificity, positive and negative predictive value of MSCT 
regarding the infiltration o f the anterior part of the vocal cords were 89 %, 92 %, 
94 %  and 85 % and regarding the infiltration of the arythnoids were 83 %, 96 %, 
83 %  and 96 %, respectively.
Conclusion: Multislice-CT has a high predictive value to determ ine deep exten
sion of laryngeal tumors and is recommended fo r the preoperative evaluation.

B-0610 11:05

M ultiplanar imaging o f the larynx and hypopharynx: Analyis of 40 cases
M. Lall, U. Baum, H. Greess, A. Noemayr, W  A. Bautz; Ertangen/DE  

Purpose: To evaluate the potentia l of functional m ultiplanar imaging of the larynx 
and hypopharynx.
Material: 40 patients with tum ors of the larynx and hypopharynx were examined 
with multislice spiral CT during quiet breathing, e-phonation and m odified Valsalva 
maneuver (4 x  1 mm slice collimation). 2 investigators analyzed axial, sagittal and 
coronal plane orientation for delineation o f anatom ical structures and tum or m ar
gins.
Results: Sufficient im age quality was achieved in each exam ination except 2 ex
am inations with Valsalva m aneuver and 1 exam ination with e-phonation. Both 
Valsalva maneuver and e-phonation showed best results in dem onstrating the 
piriform sinuses, e-phonation was optimal to delineate the vocal cords (axial plane) 
and especially the sinus Morgagnii (coronal plane).Tumor delineation was best on 
axial images, but sagittal and coronal images provided additional information about 
tum or margins.
Conclusion: M SCT w ith m ultiplanar reform ations is a valuable tool for exact tu 
m or staging in tum ors of the larynx and hypopharynx. Functional studies add valu
able additional information.

B-0611 1115

Virtual laryngoscopy in the evaluation of laryngeal cancer. Does It really 
help? Work in progress
A. Fotinos. V. Maniatis, A. M ichaelides, A. Papadopoulos, S. Kavadias, G. Zois, 
K. Stringaris; Athens/GR

Purpose: To estim ate the usefulness o f v irtual laryngoscopy in the  evaluation of 
laryngeal cancer.
M aterials and  m ethods: W e conducted a) spiral CT (axial level) o f the neck after
i.v.injection o f contrast m edium (slice thickness: 3  mm, table feed: 5 mm, recon
struction index: 3 mm) and b) v irtual laryngoscopy (reconstruction of axial raw 
data-slice thickness: 1.5 mm, table feed: 3 mm, reconstruction index: 1 mm) in 11

patients (age: 40 -  72 a) with an endoscopic diagnosis o f laryngeal tumor. Each 
patient’s spiral CT and virtual laryngoscopic images were assessed in order to 
estimate the presence and extension of the tumor. We com pare the results of 
spiral CT and virtual laryngoscopy. We also com pare the conventional endoscopy 
results, concerning tum or extension, with v irtual laryngoscopy.
Results: In 11/11 patients spiral CT and virtual laryngoscopy demonstrated the 
presence of a laryngeal tumor. Histological diagnosis was laryngeal cancer in all 
patients. In 8 /1 1 patients virtual laryngoscopy was superior compared to conven
tional endoscopy in estim ating the tum or extension, while in 3 /11 patients the re
sults of the two methods were equivalent. However in every patient spiral CT of the 
neck provides all the information offered by virtual laryngoscopy, giving also addi
tional information (infiltration o f cartilages, adjacent soft tissues, lymph nodes) 
useful in the staging and therapeutic planning.
Conclusion: According to our results v irtual laryngoscopy represents a simple 
non-invasive m ethod for the  accurate diagnosis o f laryngeal cancer, but spiral CT 
of the neck seem s to  offer a  more useful and com prehensive evaluation of this 
entity.

B-0612 11:25

Value of volume rendering in the evaluation of laryngeal cancer
F. C adem artiri. N. Piazza, G. Luccichenti, V. Lucidi, M. Squarcia, P. Pavone; 
Parm a/IT

Purpose: To determ ine the usefulness of three-dim ensional volume rendering 
technique for evaluation of laryngeal cancer.
Materials and methods: 14 patients with diagnosed laryngeal cancer underwent 
spiral-CT scan. Images were obtained at 2 mm collimation and 1 mm reconstruc
tion interval through the neck after contrast m edia injection. Reconstructed im
ages were sent to a workstation running on a NT platform  equipped w ith post
processing software (Vitrea 2 . 0 - Vital Images, USA) allowing 3D reconstructions 
in o rder to generate virtual laryngographic im ages and virtual laryngoscopic ex
am inations. Axial, MPR and 3D reconstructed images were reviewed by two inde
pendent radiologists.
Results: All lesions above 6 mm in diam eter were dem onstrated. 3D evaluation 
was better in qualitative evaluation of extension the lesions. M ultiplanar reformat
ted im ages were particularly useful for the evaluation of extension and spatial 
relationships o f the lesions. Invasion of structures were not visible at all on volume 
rendered images.
Conclusion: This prelim inary experience on 3D laryngoscopy shows the poten
tial o f this tecnique in the evaluation of laryngeal cancer.

B-0613 11:30

Functional SONO-С Т real-tim e com pound im aging of the larynx: 
Technique, prelim inary results in normal subjects and potential applica
tions
C.H. Buitraao-Téllez. M. Reimers, U. Witte, D. Wruck, U. Otto, G.M. Bongartz; 
Basle/CH

Purpose: To assess the functional SONO-С Т real-time com pound imaging tech
nique to  evaluate vocal cord mobility.
M ethods and m aterials: The real-time com pound imaging technique obtaining 
im ages acquired with nine different incidence angle of the ultrasound beam was 
evaluated concerning its ability to detect vocal cord mobility in respiration, deglution, 
valsalva maneuvre and a-phonation in 10 normal subjects. Moreover, a patient 
with cricoid fracture and tracheotom y was evaluated for vocal fold mobility. The 
movements were docum ented by video.
Results: Real-time com pound im aging allowed the visualisation of vocal cord 
mobility in all norm al volunteers w ith marked reduction of artifacts. In the patient 
with cricoid fracture a bilateral movement integrity could be demonstrated, in spite 
of severe swelling.
Conclusion: Functional real-time com pound ultrasound imaging seems to be a 
prom ising technique w ithout radiation exposure to  evaluate vocal cord mobility/ 
fixation and may be potentia l clin ically relevant in staging of laryngeal cancer.

B-0614 11:40

Helical CT o f the upper airway with three-dim ension"'
Techniques and clinical applications
D. Wang, W.S. Zhang, J.X. Xu; B fß f

Purpose: To évalua*® “  application o f helical CT three-
dimension®' "  vpper airway.
M -*  Ш Ш  CT was performed with 3.0 mm slice thickness
a . и normal subjects and 60 patients with upper airway diseases.
In „d lthy  group, the upper airway shaded surface display (BSD) was pro-
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cessed by using different reconstruction interval (1 .0 -3 .0  mm) and u p p e r s h -  
o ld (ranged from 0 to  -900 HU), and in the patient group, SSD. RayP- Mi
grated 3D images were done respectively.
Results: The optimal upper airway SSD image could be ^ ' d recon
struction interval 1 .0 mm and upper threshold 50^ uould display
the normal shape of the upper airway, and pr-· view of the airway
compression by lesion from multiple v 'r  _o better to investigate the
internal margin of the narrowed .„way appeared norm al in 25 %
cases. The involved extent*- „-cted on SSD im age was significantly
sm aller than that o f a- „ges. The integrated 3D image could clearly
dem onstrate fh ..ween the tum or and adjacent structures such as
vessels «*
Co- -, CT 3D reconstruction can provide a three-dim ensional im-

„,rway diseases, and is a good com plem entary m ethod o f axial and
M, ages.

B-0615 11:50

Dynamic MRI of the pharynx during swallowing and for assessm ent of 
velopharyngeal closure in com parison to videofluoroscopy
A.J. Beer. C. Hannig, P. Hellerhoff, M. Settles, A. W uttge-Hannig, R. Sader,
E.J. Rummeny; Munich/DE

Purpose: Evaluation of the value of dynam ic MRI in the assessm ent of swallow
ing and velopharyngeal closure in com parison to videofluoroscopy.
Materials and methods: 5 healthy volunteers and 5 patients suffering from 
ve lopharyngea l dys function  or d iso rde rs  o f tongue  m ovem ent underw ent 
videofluoroscopy and dynamic MRI, using a T 1 -FFE fast gradient echo sequence 
(TR 3.2, TE 0.9, fa 10, slice thickness 1.5 cm) w ith 6  im ages per second. Images 
were acquired in the m idsagittal plane and in the coronal and/or axial plane during 
swallowing of diluted magnevist-enteral and during phonation of several test phrases 
for the assessment of velopharyngeal closure.
Results: In all cases, dynamic MRI was able to  show the  im portant oral and pha
ryngeal stages of swallowing, including velopharyngeal closure, elevation and 
anterior movement of the larynx and closure of the epiglottis. In healthy subjects, 
com plete velopharyngeal closure and full backward and upward movement of the 
soft palate was observed during phonation. Velopharyngeal dysfunction was suc
cessfully detected by dynamic M RI. The axial plane was acquired at the position af 
m axim al ve lopharyngea l c losu re , so th a t ob jec tive  m easu rem ents  o f the 
velopharyngeal area in square m illim eters could be made. No discrepancies be
tween videofluoroscopy and dynam ic MRI were observed. Concerning the detec
tio n  o f to n g ue  m ovem e n t d is o rd e rs , d y n a m ic  M RI se em e d  s u p e r io r  to  
videofluoroscopy due to higher soft tissue contrast.
Conclusion: Dynam ic MRI has the potential to accurately evaluate deglutition, 
velopharyngeal function and tongue movement while avoiding the disadvantages 
o f naso-endoscopy and videofluoroscopy in being non-invasive and free of radia
tion exposure.

10:30-12:00__________________ Room N/O
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B-0616 10:30

Troponin vs. functional determ inants of the heart in patients during non 
cardiac vascular surgery
R. R ienmüller. E. Mahla, H. Metzler, H. Metzler, H. Metzler, H. Metzler,
R Tiesenhausen, B. Schröttner, M. Töpker; Graz/AT

Purpose: TroponinT is reported as a sensitive m arker o f myocardial damage (posi
tive up to 30 %) in patients referred for non cardiac vascular surgery. The goal of 
this prospective study was to  compare TroponinT values with ECG findings and 
cardiac determ inants as assessed by Electron Beam Tomography (EBT). 
Methods and materials: 45 patients were studied -  14 w ith aneurysm o f the 
abdominal aorta, 20 with infrainquinal and 11 with carotis interna occlusive dis
eases -  one day before, 2nd and 5th day after surgery by EBT determ ining following 
cardiac determinants: C oronary Calcium Score (CCS), Left Ventricular Muscle 
Mass (LVMM), Myocardial Blood Flow (MBF), Ejection Fraction (EF) and Stroke

Volume (SV) and Heart Rate (HR). TroponinT values above 0.01 ng/ml were re
garded as pathologic. “Hard events" were myocardial infarction, severe arhythmia 
and cardiac failure.
R esults: M ean va lues and standard  dev ia tions  w ere  ca lcu la ted  as: CCS 
(3188 ± 1296), HR (73 ± 14 bpm), M BF (68 ± 18 m l/100 g/m in), EF (68 ±  11 %) 
and LVMM (148 ± 33 g). S ix o f 45 patients (2.7 %) showed elevated TroponinT 
values. Only 2 /6  had ECG characteristics of myocardial infarction. 4/6 did not re
veal any “hard events” . These six patients with elevated TroponinT values differed 
significantly from  the remaining 39 either by LVMM, SV, MBF, HR or C CS from 
calculated mean values. However, 3/39 patients had “hard events" w ith normal 
TroponinT values.
Conclusion: Our data suggest that TroponinT-test is a  more sensitive and less 
specific m arker of myocardial dam age with respect to ECG changes. Reduced 
MBF is not necessarily correlated w ith elevated TroponinT.

B-0617 10:40

Evaluation of left ventricular function by retrospectively ECG-gated  
m ultislice spiral CT: Initial experiences
K.U. Jürgens’ . R. F ischbach’ , E.M. Fallenberg', M. G rude ', C. Opitz',
B. Ohnesorge2, T. W ichter’ .W . H eindel'; ’Münster/DE, -’Forchheim /DE  

Purpose: Multislice spiral computed tomography (MSCT) with retrospective ECG- 
gating enables image reconstruction in any phase o f the cardiac cycle. Left ven
tricu lar (LV) function m easurem ents thus can be performed.
Materials and methods: Ten m ale patients (62.7 ±7 .1  a, heart rate 56 -  88 bpm) 
w ith CAD underwent a M SCT coronary angiography (Somatom Volume Zoom, 
Siemens, Forchheim: 1 mm slice thickness, pitch 1.5, 120 kV, 300 mA; nonionic 
CM 300 mg I/ml, flow  2.8 ml/s). Retrospectively ECG-gated images were obtained 
in systolic and enddiastolic phase (ACV reconstruction algorithm). LV volumes, LV 
ejection fraction (LV-EF) and stroke volume were determ ined from  m ultiplanar ref
orm ations (SLT 6 mm) in short and long axis orientation and com pared to  biplane 
levocardiography.
Results: Multip lanar reform ations allowed excellent delineation o f endo- and epi- 
cardial contours in diastolic images. Due to  the temporal resolution o f 125 through 
250 m s systolic im ages had motion artifacts in patients with heart rates above 
75 bpm. LV-EF ranged between 56 and 78 %. Volume m easurem ents and LV-EF 
had a close correlation (LV-EF: r=  0.79) with levocardiography.
Conclusion: In patients evaluated for CAD M SCT angiography w ith retrospective 
gating allows noninvasive assessm ent o f coronary arte ry m orphology and can 
also provide functional data. Even regional wall motion analysis seems feasible.

B-0618 10:50

Assessm ent of atrial function with MRI after Maze procedure
G.F. Bachmann. T. Dill, A. John, S. Szalay, A. Kluge, C. Hamm;
Bad Nauheim/DE

Purpose: To com pare Doppler ultrasound (US) and m agnetic resonance imaging 
(MRI) in detection and quantification o f active atrial contraction after Maze proce
dure (multiple incisions through the left atrium  to regain active atrial contraction). 
Methods: Thirty patients underwent maze procedure fo r treatm ent of atrial fibrilla
tion. All patients were monitored by Doppler-US and MRI in an early ( 3 - 6  months 
after surgery) and a late post-therapeutic interval (11 -  22 months). On MRI (1.5 T 
unit, V ision and Sonata, Siemens), flow  m easurem ent was perform ed through the 
mitral valve using a ECG-triggered segmented velocity encoded GE sequence in 
breath-hold. Acquisition was repeated three times to calculate a velocity-time-curve 
on 18 points during the cardiac cycle and to  assess the e- and a-wave. Doppler US 
dem onstrated the e- and a-wave in a s im ila r way.
Results: All patients showed sinus rhythm. Active atrial contraction was dem on
strated on MRI by a proper a-wave in the early postoperative period in 23/30 pa
tients, and on Doppler US in 20/30 patients. In the  late controls, active contraction 
o f the left atrium  was dem onstrated in all cases and on US in only 27/30 cases. 
Conclusion: Despite the evidence o f sinus rhythm active atrial contraction needs 
some tim e to recover which can be assessed individually by flow measurement on 
MRI and US, and MRI is advantageous to  US in definition of the e-wave.
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В-0619 11:00
Characterization of right and left ventricular function and pulm onary flow  
in the presence of endovascular stents in the right ventricular outflowtract 
using magnetic resonance imaging
T. Kuehne. M. Saeed, G. Reddy. H. Akbari, M. Vranicar, P Moore, C.B. Higgins; 
San Francisco, CA/US

Purpose: Endovascular sten l im plantation for the treatm ent of right ventricular 
outflow  tract obstruction often results in incomplete relief o f the stenosis and sig
nificant insufficiency. The purpose o f th is study was to quantify ventricular function 
and pulm onary arte ry flow in the presence of an intravascular stent across the 
pulm onary valve, using MRI.
Methods and materials: Under conventional fluoroscopic guidance, endovascular 
stents were placed across the pulm onary valve in 6 pigs to induce acute pulm o
nary insuffic iency (stainless steel in 1 animal and nitinol in 5 ).Two sham-operated 
pigs served as controls. Left and right ventricular volumes, as well as pulm onary 
flow  profiles through and next to  the stent, were assessed 2 to  3 days later with 
cine and velocity-encoded cine phase contrast MRI (VEC-MRI), before and after 
gadolinium  administration.
Results: Regurgitant fraction could be accurately quantified in all anim als with 
cine and VEC-MRI. Data analysis d isclosed no system atic m easurem ent bias 
between cine and VEC-M RI measurements distal to  the stent (mean difference 
8 ±  4 %). Mean regurgitant fraction was 36 + 5 % next to the stent and 20 ± 4 %, 
p < 0.05) through the stent. Administration of gadolinium improved the definition of 
the vascular wall on the phase contrast sequences, which allowed accurate deter
m ination o f the d iam eter of the stented vessel.
Conclusion: MRI has the potential to (1) assess stent m orphology and patency, 
(2) quantify flow  across stents in the right ventricular outflow  tract, and (3) demon
strate the acute effect of pulm onary insufficiency on ventricular function.

B-0620 11:10
Intravascular ultrasound in the diagnosis of pulm onary hypertension
A. Ivanitsky, V. Kriukov, A. Sobolev. I. Lepikhova, R. Serov; M oscow/RU  

Purpose: To study the value of intravascular ultrasound im aging (IVUS) for a s 
sessm ent of vascular m orphology in congenital heart d isease with pulm onary hy
pertension.
Methods and m aterials: We investigated 145 pulm onary arte ry segm ents by 
means o f IVUS from  42 patients with pulm onary hypertension. In group 1. we 
com pared IVUS and histologic findings in 23 pulm onary artery segm ents from  6 
autopsy stadies in patients w ith pulm onary hypertension. In group 2, we investi
gated 122 pulm onary segm ents in 36 patients with different stage o f pulm onary 
hypertension.
Results: All segm ents of pulm onary arteries from  patients w ith pulm onary hyper
tension showed a three-layered appearance. In patients w ith mild pulm onary hy
pertension, IVUS dem onstrated increased thickness of the echolucent zone due 
to  medial hypertrophy w ithout intimai reaction. Patients with severe pulm onary 
hypertension had a thick inner layer because of intimai hyperplasia. For these 
patients operation was contraindicated.
Conclusion: IVUS findings have good correlation w ith histopathologic grades of 
vascular lesions. The assessm ent o f the pulm onary a rte ries with IVUS allows to 
improve the diagnosis and management in pulm onary hypertensive patients with 
congenital heart disease.

B-0621 11:20
Myocardial MRI to assess iron content: A qualitative and quantitative  
multi-observer analysis
A. S ias. V. Alvino, F. Lecca, С. Politi, R. Galanello, A. Cao, G. Mallarini; 
C agliari/IT

Introduction: The purpose of th is w ork is to determ ine whether MR of the myo
cardium can provide a more accurate diagnostic tool in evaluating the myocardial 
level o f iron and thus in predicting the outcom e of patients affected by ß tha las
sem ia major.
M aterials and methods: We performed MR examination of the m yocardium in 40 
patients affected by ß thalassem ia major. The study was perform ed w ith a 1.5 T 
magnet. The examination was performed w ith axial images through the m yocar
dium, to evaluate qualitatively and quantitatively the iron content o f the m yocar
dium. Three observers assessed the levels visually, and graded the  im ages ac
cording to  a pre-determ ined table: observers a lso traced ROIs and the signal in
tensities measured in these areas, and averages calculated. All patients under
went liver biopsy, serum  ferritine and iron and these data were compared w ith the 
m yocardial iron content.

Results: The inter-observers agreem ent was very high, thus it seems not needed 
to  involve several radiologists as examiners o f this examination. The ROIs chosen 
by the radio logist were also very similar. The myocardial MR examination did not 
necessarily correlate w ith the patient status, as patient with higher iron content 
had a poorer outcom e then expected by liver biopsy and/or blood tests results 
alone.
Conclusion: M yocardial MRI is a valuable diagnostic tool in the assessm ent of 
myocardial iron overload in patients with ß thalassem ia major: since congestive 
heart failure is the main cause of death in these subjects, it should be performed 
as a screening examination to avoid adverse outcome of the disease.

B-0622 11:30

Im pairm ent of energy m etabolism  in intact myocardium after acute  
myocardial infarction assessed non-invasively by 3,P-MR spectroscopy in 
human
M. Beer'. J.J.W. Sandstede ', C. Lipke’ , H. Köstler'.T. Pabst’ .W. Kenn1,
W. Landschütz2, S. Neubauer3, D. Hahn1; 'Würzburg/DE, ?Erlangen/DE, 
3Oxford/GB

Objective: Experimental studies have dem onstrated that acute myocardial infarc
tion (M l) a lters energy metabolism even in non-infarcted adjacent tissue. Using 
cine MRI and 31P-Magnetic resonance spectroscopy (MRS), the influence o f a 
regional ischemic insult on energy metabolism o f intact adjacent myocardium was 
analyzed.
Patients and methods: 30 patients (mean age 59 ± 1 1)  with wall motion abnor
m alities in the anterior wall were studied 23 ±  9 days after Ml. Using breath-hold 
cine MRI (Flash-2D) size and location of the Ml was determined. 3IP-MR spectra 
were obtained from  non-infarcted adjacent septal m yocardium (voxel size 25 cm 3) 
using a 3D-CSI technique. 6 months after revascularization MRI was repeated. 
According to recovery of regional function, patients were separated into two groups: 
viable versus non-viable infarctions. 15 age-matched healthy volunteers served as 
contro l group.
Results: No significant differences were found between both patients groups con
cerning age, infarct size, interval between Ml and exam ination.The phosphocreat- 
ine to adenosintriphosphate (PCr/ATP) ratio of all patients was significantly de
creased (1 .0 0 1 0 .3 0  versus 1 .5 8 *0 .4 2 ). Patients with viable anterior myocar
dium  had a PCr/ATP-ratio of 1.12 + 0.30, whereas patients w ith non-viable ante
rior myocardium, showed a ratio of 0.88 ± 0 .2 4  (significantly lower than patients 
with viable anterior myocardium).
Discussion: Even non-infarcted m yocardium shows depression of energy me
tabolism after myocardial infarction. Metabolism is significantly more depressed in 
patients with non-viable m yocardium in the infarcted area compared to  patients 
with viable anterior myocardium.

B-0623 11:40

Influence o f exercise training on myocardial m etabolism  in patients with 
impaired left ventricular function: Analysis with 31P-MR-spectroscopy
M. Beer1. D. Wagner2, J.J.W. Bandstede1, H. KöstleH.T. Pabst1, W. Kenn1,
S. Neubauer3, R. Dubach2, D. Hahn1; 'Würzburg/DE, pC hur/C H ,3Oxford/GB

Purpose: Physical capacity (PC) is known to be increased by exercise training 
(ET) in patients with chronic heart failure. However, a possible negative influence 
of ET on the m yocardium itself has not yet been excluded. Using SLOOP 31P-MR- 
spectroscopy (MRS), the influence o f ET on cardiac energy metabolism was de
termined.
M ethod/m aterials: 20 patients w ith DCM (ejection fraction: 33 ± 3 %) were ran
domized to an exercise and to a control group (n = 10 each). Training consisted in 
5 supervised trainings/week during 40 min. Before and after the two months study 
period exercise testing with respiratory gas exchange and analysis of the myocar
dial phosphate metabolism w ith 3D-CSI-M RS was performed. 10 healthy, age- 
m atched volunteers served as control group.
Results: A t study entry both groups showed no significant differences concerning 
cardiac or pulm onary function. In both groups absolute values of PCr and ATP 
were evenly significantly reduced com pared to  healthy volunteers (5.81 ± 1.63 vs 
8 .5 2 1 1 .5 4  for PCr; 4.51 ±  0.91 vs 5.73 ±  1.11 for ATP). PCr and ATP levels re
m ained unchanged in the contro l group 2 m onths later. V 0 2 max, minute ventila
tion, C 0 2 production m l/m in, exercise tim e and watts increased significantly in the 
training group. Here, no significant changes were observed concerning absolute 
values o f PCr and ATP too.
Conclusions: ET improves significantly PC o f patients with DCM. There is no 
evidence for a negative influence of ET in these patients on cardiac metabolism. 
Follow-up studies are necessary to determ ine whether there may be even a posi
tive effect o f ET on myocardial energy metabolism.
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B-062411 so
23Na MRI for the assessm ent o f myocardial infarction in humans
J.J.W. Sandstede '.T . Pabst1, M. Beer', K. Bäurle ', C. Lipke’ , W. Kenn’ ,
W. Völker', S. Neubauer2, D. H ahn'; 'W ürzburg/DE, ! Oxford/GB

Objective: Increase o f tota l sodium content in myocardial infarction (M l) is due to 
breakdown of ion homeostasis with accumulation of intracellu lar Na, extracellular 
edema form ation and, during scar formation, increase of extracellu lar vs. intrace l
lular space as cardiom yocytes are replaced by connective tissue. In an animal 
model, 23Na MRI was shown to have the potential to m easure infarct size. Aim of 
this study was to demonstrate the feasibility o f 23Na MRI to assess subacute as 
well as chronic Ml in humans.
Subjects and methods: The study group consisted of 15 patients after subacute 
Ml ( 3 -  17 days; mean 8) and 10 patients w ith chronic M l (7 -  204 months; mean 
66). Double angulated short axis 23Na im ages of the heart were obtained in prone 
position using a 23Na surface coil and an ECG-triggered 3d-FLASH-sequence with 
32 acquisitions (FOV 450 mm; m atrix 64 x 128; in-plane resolution 3.5 x  7 mm2; 
slice thickness 16 mm). Wall motion abnorm alities were detected by cine MRI. 
Results: All patients with subacute Ml showed an area of elevated 23Na signal 
intensify correlating w ith the areas of dysfunctional myocardium. In chronic Ml, 
2/10 patients had no wall motion abnorm alities or areas of higher 23Na signal in
tensity. An elevated 23Na signal was only detected in the 8/10 patients that also 
showed wall motion abnormalities, indicating scar formation.
Conclusions: Elevated 23Na MR image signal intensity dem onstrates subacute 
and chronic Ml in humans, but chronic Ml can only be imaged in the case of scar 
formation.

10:30-12:00_______________________  Room P

Vascular

SS 1015
Supraaortic and renal vessels
Chairpersons:
D.A. Kelekis (Athens/GR)
E. Mousseaux (Paris/FR)

B-0625 10:30

Ultrafast tim e-resolved contrast-enhanced MR angiography of supraaortic  
vessels
J. Scheidler. B.J. W intersperger, A.M. Huber, A. Billing, Т.К. Helmberger,
M.F. Reiser; Munich/DE

Purpose: To evaluate whether time-resolved contrast-enhanced MR angiography 
(TR-MRA) provides additional information on stenoses related flow restrictions 
and cerebral perfusion changes com pared to high-resolution (HR-MRA) in pa
tients with carotid artery stenosis.
Method/materials: 22 patients underwent TR-M RA and HR-M RA on a 1.5 T  sys
tem with a combined coil system (Sym phony Quantum, Siemens). For TR-MRA, 
20 consecutive single-slab acquisitions ranging from  the aortic arch to the  middle 
cerebral artery (MCA) were acquired w ithin a breathhold (TFt/TE 2.36/0.88 ms, 
256 matrix, 20 partitions/slab, acquisition time 1.6 s/slab) after Gd-DTPA injection. 
Dynamic ROI measurements in the intracavernous section o f the  internal carotid 
arteries (ICA) were compared to the arteria l contrast agent input function mea
sured in the aortic arch. The input function corrected ICA S l-tim e-curves were 
correlated to the degree of stenoses which was graded according to  NASCET 
criteria on HR-MRA. Additionally, TR-M RA data was screened fo r additional infor
mation on supraaortic o r cerebral blood flow  dynamics.
Results: In all patients w ith high grade (> 70 % ) com m on or internal carotid artery 
(ICA) stenosis delayed ICA contrast inflow was apparent on TR-M RA. Addition
ally, TR-M RA revealed ipsilateral m iddle cerebral artery (MCA) opacification via 
the C ircle o f W illis in two patients. Retrograde vertebral artery contrast enhance
m ent was found in tw o patients w ith subclavian steal.
Conclusions: Although tem poral resolution is less than DSA, noninvasive TR- 
MRA with a 1.6 s acquisition time provides im portant information on blood flow 
dynam ics in patients w ith carotid artery stenoses.

B-0626 10:40

Multislice spiral CT angiography in the evaluation of carotid artery  
stenosis: Optim ization o f the technique and early clinical results
F. Fraioli. C. Catalano, A. Laghi, A. Grossi, F. Pediconi, A. Napoli, R. Passariello; 
Rom e/IT

Purpose: To optim ize m ultislice spiral CT Angiography in the assessm ent o f pa
tients w ith suspected carotid artery stenosis and to  evaluate early clin ical results. 
Material and methods: 21 patients w ith suspected carotid artery stenosis were 
examined w ith m ultislice spiral СТА after bolus adm inistration of 6 0 - 1 0 0  ml of 
nonionic contrast agent a t a concentration o f 350 m gl/m l at a flow  rate o f 3.5 -
4 .5  ml/s. Four 1.5 mm thick slices were acquired per rotation covering a volume 
from the jugular fossa to the sella. Due to the absence o f a m eans for calculation of 
the delay time, a fixed delay tim e of 15 seconds was used. Im ages were recon
structed using volume rendering algorithm  on dedicated consoles. Evaluation was 
perform ed on axial and reconstructed images. In all patients DSA was also per
form ed and considered the standard of reference.
Results: A dosage of 100 ml o f contrast agent at 4.5 ml/s was considered optimal 
for carotid artery imaging. Good correlation with DSA was obtained if axial and 
reconstructed images were analyzed, while overestimation o f the degree of steno
sis in 3 carotids due to calcified p laques was present when only reconstructed 
im ages were utilized. СТА was considered superior to DSA in assessing plaque 
morphology.
Conclusion: Multislice spiral СТА overpasses all the  lim itations o f single slice 
spiral СТА regarding venous overprojection and volume coverage. Reconstruc
tions are still tim e consum ing to e lim inate calcifications that may determ ine over
estim ation of the degree of stenosis.

B-0627 10:50

Diagnostic value of sim ultaneous carotid and cerebral arteries angio CT in 
selection of patients for carotid endarterectom y
K. G ruszczvnska '. J. G niadek', J. Baron ', Z. Zielinski2, K. Czernicki',
I. B iowska-Kurkowska2, L. Kurkowski2; ’ Katowice/PL, -Tychy/PL

Purpose: To evaluate the diagnostic value o f angioCT in patients with internal
carotid arteries stenosis, prepared for carotid endarterectomy.
Material and m ethod: Between January 1999 and Septem ber 2000, 58 carotid 
arteries in 28 patients suffering from  brain ischaemia underwent carotid arteries 
СТА in search o f carotid stenosis.
СТА were performed in private CT departm ent, using HeliCAT -  Elscint CT unit, 
collim ation 2.5 mm, pitch 1 :1 .5 ,100  ml of CM. MIP, MPR and 3D reconstructions 
were created.
The degree o f stenosis was measured according to NASCET method. To avoid 
intracranial lesions which could be the contraindication for endarterectomy, angioCT 
o f cerebral arteries was perform ed in each patient simultaneously.
Results: In 24 cases o f carotid СТА was norm al. In 29 cases carotid artery s teno
sis (30 % to  90 % ), in 6  com plete carotid occlusion and in 1 carotid aplasia were 
found. Residual a rte ry  lumen was clearly visible a fter rotation and calcifications 
removal. D iagnostic value o f СТА was established com paring to D oppler US re
sults. Intracranial critical stenosis o r carotid occlusion were depicted in cerebral 
СТА in 5 cases. In 2 patients m ultiple intracranial aneurysm s were diagnosed. 
Those patients were excluded from  carotid endarterectomy.
Conclusion: Carotid and cerebral arteries СТА performed simultaneously enables 
visualisation of entire extra- and intracranial cerebral circulation, helping to  select 
patients fo r carotid endarterectomy.

B-0628 10:55

Occlusive stenotic lesions o f the extracranial carotid vessels in patients  
with different cerebrovascular pathology
S.G. M azur, 1.1. Glazovskaya; Kiev/UA

Purpose: Occlusive-stenotic lesions o f extracranial segm ents of cerebral arteries 
are considered as a substantial cause o f cerebral blood flow impairment. The main 
goal of the study is the com parison of the structure of arteria l lesion in patients 
w ith different types of cerebral atherosclerosis.
Materials and methods: W e examined 62 patients with cerebral arteria l a thero
sclerosis (males 35, fem ales 27) in age from  45 to 79 years old (mean -  58 years 
old). O f those 32 patients experienced ischemic stroke and 30 patients had ath
erosclerotic encephalopathy. Control group consisted o f 16 healthy persons (males 
8, females 8) in age 45 -  70 years old (mean age 58 years old). For examination of 
principle cerebral arteries we used sonography system “Sonoline-Elegra" (Siemens, 
Germany), transducers with the frequency mode 7.5 MHz. We evaluated morphol
ogy of arteria l wall, presence of a rteria l deformation, obstacles fo r lam inar blood 
flow.

A Q J  С D E F 231

S
unday



Results: W e found sim ilar frequency o f structural a lterations in extracranial cere
bral arteries in patients w ith ischem ic stroke and in patients w ith atherosclerotic 
encephalopathy, however they were more distinct in the stroke group o f patients: 
m ean value o f intim a-m edia complex thickness had statistically significant d iffer
ence (1.36 + 0.14 in patients a fter ischem ic stroke and 1.15 + 0.12 in patients with 
atherosclerotic encephalopathy, p < 0.05).
Conclusions: High prevalence of atherosclerotic lesions was revealed in a ll pa
tients with cerebral atherosclerosis. However in poststroke group those changes 
were more significant. They lead to exhaustion o f collateral blood flow reserve and 
contributed to decom pensation of cerebral haemodynamic.

B-0629 11:00

Color Doppler (CD) and power Doppler (PD) im aging o f orbital arteries  
pre- and post-carotid endarterectom y
M. Venturini. A. Dossena, L. Pierro. E. Angeli, R. Chiesa. A. Del Maschio; 
M ilan/IT

Purpose: Hemodynamically significant internal carotid artery (ICA) stenoses can 
cause ocular com plications (transient m onocular blindness, central retinal artery 
occlusion, ocular ischem ic syndrome). Our purpose was to evaluate the effect of 
carotid endarterectom y on blood flow of the main orbital arteries.
Materials and methods: Ipsilateral and controlateral eyes o f 60 consecutive pa
tients with significant ICA stenosis (> 75 %) were studied by CD and PD (ATL HDI 
5000/5 -  10 M Hz linear probe) pre-and post-operatively (one month): ICA steno
sis was also determ ined by CD pre- and post-surgery (means 84 %  and 9 % re
spectively). Flow direction, peak systolic velocity (psv), end diastolic velocities (edv) 
and resistive index (ri) o f O phthalm ic (OA), Central Retinal (CRA) and Posterior 
C iliary A rteries (PCA) were evaluated for com parison. PD was used to analyze 
the presence o f collateral vessels.
Results: W e found a significant postoperative improvement o f blood flow  veloci
t ie s  in  a ll o rb ita l is p ila te ra l a r te r ie s  (p re -s u rg e ry : psvO A  =  2 4 .5 6  cm /s ; 
psvCRA =  8.24 cm/s; psvPCA = 1 1 .9  cm/s. Post-surgery: psvOA =  32.93 cm/s; 
psvCRA =  10.84 cm/s; psvPCA = 13.97 cm/s), a lso in those patients with OA flow 
direction reversed (20 % post-operatively/12 % pre-operatively) where PD showed 
a rich num ber of collateral vessels. Only one patient showed a marked reduction 
o f CRA flow  velocities (CRA occlusion), probably due to  perioperative embolism. 
No sign ificant changes we found in controlateral arteries.
C o n c lu s io n : CD and  PD a llo w e d  an a ccura te  eva lu a tion  o f the  o rb ita l 
haem odynam ics, showing an increased arteria l blood flow post carotid endarter
ectomy: th is orbital flow  improvement can determ ine a reduction o f ocular com pli
cations.

B-063011:10

Three-dim ensional gadolinium -enhanced MR angiography of carotid and 
renal arteries: A com parative study with intra-arterial angiography
D. B risbois. P. Reginster, E. Donkers, P. Magotteaux, A. Jadot; Liege/BE  

Purpose: Digitalized arteriography remains an objective step after D oppler ex
am ination in assesm ent o f carotid and renal artery stenosis. Contrast-enhanced 
MRA is a non-invasive procedure that could replace arteriography in those indica
tions if dem onstrated feasible, easy, reliable and reproducible.
Materials and methods: 49 patients underwent digitalized arteriograhy of carotid 
(n =  18) o r renal (n = 31) arteries and were examined in 3D contrast enhanced 
MRA, using only MIP (maximum intensity projections) reformations. S tenosis were 
classified in five classes (1 :0  %, 2: < 50 %, 3: 50 -  79 %, 4: 80 -  99 %, 5: 100 %) 
and, in a second step analysis, 50 %  was taken as a determ inant threshold for 
clinical outcom e. A statistical analysis was performed.
To sim plify and accelerate our MRA technique we triggered the acquisition w ith a 
real-time estim ation of gadolinium  arrival (“care bolus technique”).
Results: All com plete occlusions were correctly classified (n =  4).
Observed correlation with arteriography (gold standard) considering 50 % steno
sis as threshold: 0.93 (к: 0.68); sensitivity: 0.961 (95 % confidence interval is 0.948 
to 0.973); specificity: 0.724 (95 % confidence interval is 0.694 to 0.753). 
Conclusion: In our experience, 3D MRA is an easy, reproducible and non inva
sive technique to planify treatm ent o f carotid and renal stenosis in replacem ent of 
intra-arteria l arteriography. Stenosis can be estim ated with MIP reformations. The 
lim its of the technique are those of MRI, collaboration is m andatory for renal arter
ies exam ination (in this technique), but o thers are available.

B-0631 11:20
Projection MRA of the renal arteries with a 2D pencil beam aortic labeling 
pulse and a navigator-gated free-breathing 3DTrue-FISP imaging 
sequence
E. Spuentrup ' 2, M. S tuber', K.V. K issinger’ , R.W. G uenther1, W.J. M anning’ ; 
'Boston, МА/US, pAachen/DE

Purpose: To develop a free-breathing, cardiac-triggered projection MRA imaging 
technique which selectively visualizes the renal arteries and completely suppresses 
the surrounding static tissue and the venous signal w ithout contrast media appli
cation.
Materials and methods: A projection MRA technique with a 2D pencil beam for 
aortic spin-labeling was investigated on a 1.5 T clin ical MR scanner in 8 healthy 
adult volunteers. For selective visualization of the renal arteries, a cardiac trig 
gered, segm ented-k-space 3D balanced gradient-echo sequence (3DTrue-FISP, 
ТЕ 1.2 ms. FA 80°, 20 start-up-cycles/R-R interval followed by 32 imaging excita
tions, 2 mm slice thickness, 1.1 x  1.1 mm in-plane resolution) was acquired with 
and w ithout aortic spin-labeling. Subsequently, both data sets were complex sub
tracted. The tim e delay between labeling pulse and imaging part of the  sequence 
w as 1 5 0 -2 0 0  ms, which allowed for inflow of the blood into the renal arteries. 
Projection MRA in a double-oblique transverse and a coronal slice orientation 
were obtained in late d iastole (EGG) and during free-breathing at end-expiration 
utilizing a diaphragm atic navigator. Contrast-to-noise ratio (CNR) was calculated. 
Results: In 8/8 volunteers, renal a rte ries including segmental branches were se
lectively visualized on the projection MRA im ages with a high CNR (> 120). Signal 
from  static tissue and renal veins was com pletely suppressed. No or m inor motion 
artifacts were seen in the projection MRA images.
Conclusion: The presented projection MRA techniques allows for the selective 
(high-contrast) visualization of the renal a rte ries including segmental branches 
during free-breathing and w ithout contrast media. Patient studies are needed to 
investigate the potential for detecting and classifying renal artery stenoses.

B-0632 11 so
M ultislice spiral CT angiography in the assessm ent of renal artery  
stenosis
F. Fraioli. C. Catalano, A. Laghi, A. Grossi, V. Panebianco, A. Napoli,
R. Passariello; Rom e/IT

Purpose: To evaluate the possible role o f multislice spiral CT Angiography (СТА) 
in the  assessm ent of patients w ith suspected renal artery stenosis.
M aterial and methods: Twenty-eight patients with suspected renal artery steno
sis were examined with m ultislice spira l СТА, after bolus injection o f 100 ml of 
nonionic contrast agent a t 4 ml/s. Four 1.5 mm thick slices per rotation were ac
quired with a volume coverage from  the origin of the celiac trunk down to  the aortic 
b ifurcation, and a scanning tim e o f approxim ately 25 seconds. Images were re
constructed using a volum e rendering algorithm either on a V irtuoso (Siemens) or 
on a Vitrea console (Vital Images). Image evaluation was performed either on 
axial im ages or 3D reconstructions. In all patients DSA was performed within 72 
hours from  СТА and considered the standard of reference. Sensitivity and speci
ficity for presence o f polar arteries and stenosis were calculated.
Results: СТА was considered diagnostic in all cases. A ll 9 renal polar arteries 
were correctly demonstrated; in 2 patients with ostial calcified plaque the stenosis, 
d iscrete a t DSA, was overestimated w ith 3D reconstructions o f СТА, while were 
correctly detected on axial images. СТА was considered decisive prior to angioplasty 
and stenting in demonstrating the m orphology of the plaque. The degree o f steno
sis was correctly obtained in 21/24 cases.
Conclusion: M ultislice spiral СТА, due to  the high spatial and temporal resolu
tion, provides optimal im ages in patients with suspected renal artery stenosis. 
Low contrast agent dosage suggests its use also in patients with partially impaired 
renal function.

B-0633 11 40

Com parison of color Doppler ultrasound and gadolinium -enhanced 3D 
MR angiography in evaluation of renal artery stenosis due to fibro- 
muscular dysplasia
F. De Cobelli. C. Trentin, M. Venturini, A. Zanelle, A. De Gaspari,
A. Del M aschio; M ilan/IT

Purpose: Aim o f this prospective study was to compare CDU and ultrafast breath- 
hold 3D gadolinium -enhanced MRA in patients with suspected renal artery steno
sis (RAS) due to fibro-m uscular dysplasia (FMD).
Materials and methods: 19 hypertensive patients with suspected FMD RAS (4 
males, 15 females; age 2 1 - 5 1 ,  mean 37) were examined w ith CDU and with 
MRA. CDU examinations were perform ed in both main artery (m orphologic evalu-
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ation and peak systolic velocity) and intrarenal vessels (acceleration time). MRA 
examinations were performed w ith a 1.5 T system w ith high performance gradi
ents with a phased-array m ulticoil using fast 3D SPGR (TR/TE 7.0/1.4, FA 40°) or 
efgre 3D (TFVTE/TI 5.4/1.3/30, FA 30°) sequences w ith gadolin ium  injection 
(0.1 mmol/kg) by a Power injector. Patients were assessed in a blinded and pro
spective manner. CDU and MRA findings were correlated with IADSA (standard of 
reference) in all cases.
Results: At IADSA 21 stenoses were found in 41 arteries. Com pared with IADSA, 
MRA perm itted the detection of 18 out of 21 stenoses (sensitivity, 85 %), whereas 
CDU detected 1 7 o f 21 (sensitivity, 81 %). Specificities and accuracies were 80 % 
and 83 % for MRA and 83 % and 82 % for CDU, respectively. W ith the com bina
tion o f MRA and CDU findings, the sensitiv ity rose to 90 %, a lthough the specific
ity was only 70 %.
Conclusion: MRA and CDU have shown comparable results in detecting fibro- 
m uscular dysplasia o f the renal arteries. The com bination o f the tw o techniques 
has shown the highest sensitivity.

B-0634 11:50

CT angiography in the assessm ent o f carotid artery atherosclerosis: A 
com parative analysis with MR angiography with reference to  contrast 
angiography and intravascular ultrasound
M.H. Berg. H.l. Manninen, H.T. Räsänen, R.L. Vanninen, PA. Jaakkola; 
Kuopio/FI

Purpose: The aim  of the study was to evaluate the ability o f C T  angiography 
(СТА) to detect even m inor atherosclerosis of the carotid arteries in comparison 
with three-dimensional time-of-flight magnetic resonance angiography (3D TOF 
MRA).
Methods: The ability o f СТА to detect m inor atherosclerosis in com parison with 
that of 3D TOF MRA was evaluated using quantitative m easurem ents from  29 
atherosclerotic lesions (mean diam eter stenosis 35 %, range 4 - 4 0  % ) verified 
with intravascular ultrasound (IVUS). D igital subtraction angiography (DSA) o f 31 
patients (mean age 65 years, range 45 to 79) was used as a reference for detec
tion of advanced atherosclerosis (51 lesions; mean diam eter stenosis 50 %, range 
1 0 - 1 0 0  % ).The results o f interpretations of СТА and 3D TOF MRA axial images 
(21 patients)were compared.
Results: СТА yielded a sensitivity of 87 %  to  100 % (diam eter stenosis less than 
o r equal to 10 %/20 %  regarded as normal) for the detection of lesions w ith refer
ence to IVUS. Measurements o f d iam eter stenosis (n =  45) from  СТА correlated 
better with measurements from  IVUS (r =  0.7, P < 0.001 ) than did those from  3D 
TOF MRA (r = 0.53, P < 0.001 ). СТА detected all lesions verified on DSA providing 
better consistency o f image interpretation than 3D TOF MRA.
Conclusion: СТА seems feasible and accurate for the detection of atherosclero
sis in carotid arteries.
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Vascular

SS 1315
Peripheral arteries (2)
Chairpersons:
P. R ossi (Rome/IT)
L. Viahos (Athens/GR)

B-0635 08:30

Diagnostic value of contrast-enhanced MR angiography in detecting high- 
grade stenoses in lower lim b peripheral occlusive disease
J.T. W in terer1. P. Uhrm eister1,0 .  Schäfer’ , G. Paul2, S. Lehnhardt',
J. Laubenberger1, M. Langer'; 'Freiburg/DE, -’Bonn/DE  

Purpose: Contrast-enhanced MRA (се-MRA) provides reliable basic assessment 
of peripheral arteria l occlusive disease. As a replacem ent of conventional angiog
raphy the detection o f severe stenoses (> 70 % ) is critical for planning vascular 
interventions. The purpose of this study was to evaluate this topic using a two-step 
body-coil-based MRA protocol.
Methods and m aterials: 46 patients w ith at least one iliac o r peripheral artery 
stenosis > 50 % received both, conventional DSA and се-MRA angiography, the 
latter using a fast contrast enhanced high resolution 3D technique covering the 
pelvic and peripheral vascular tree in two examination steps. M ulti-angulated sub
traction M IP ’s were assessed by 5 observers with varying experience distinguish
ing m oderate (50 -  70 % ) from  severe stenoses (> 70 %).
Results: Maximal accuracy was 6 9 %  for all vessels, 7 0 %  in the pelvic area, 
77 %  fem oropopliteal and 67 %  in the crural vessels. For all segm ents Cohen's 
Kappa was 0.61 in the experienced readers and 0 .24 to  0 .49 in the less experi
enced readers.
Conclusions:
Planning vascular interventions the diagnostic quality of above m entioned MRA 
protocol as an exclusive im aging approach does not allow reliable assessm ent of 
critical stenoses in peripheral occlusive disease. The use o f contrast agents with 
maximal re laxivity combined w ith dedicated surface coils may provide sufficient 
contrast-to-noise and spatia l resolution for eventual replacem ent o f conventional 
angiography in the future.

B-0636 08:40

Realtim e interactive duplex flow quantitation: MRI vs. ultrasound
M. Braunschweig '. I. G a l', O. Heid2; 'B iel/СН, ‘‘Erlangen/DE  

Purpose: We introduce a  novel duplex ultrasound -  like realtime interactive MRI 
flow  m easurem ent technique and report on an in vivo com parison study between 
th is method and duplex ultrasound.
M ethods and m aterials: The MRI sequence consists o f a  EPI sequence aug
m ented by a 2D RF excitation pulse to  avoid foldover with extremely rectangular 
fie ld of views. Thus, a local spatial resolution can be achieved at fram e rates up to 
35 Hz. Bipolar gradient pulses intoduce flow  sensitiv ity in slice direction, thus re
ducing the flow  velocity angle dependency com pared to ultrasound. MRI and US 
m easurem ents were perform ed in the large abdom inal vessels o f 25 healthy vo l
unteers.
Results: The MRI and US flow  spectra looked very similar. The R-indices ranged 
from  0.65 to 0.82 for MRI and from  0.67 to 0.78 for US, with a correlation o f 81 %, 
apparently lim ited by physiological fluctuations.
Conclusion: Due to unrestricted scan plane and flow sensitization orientations 
and the absence of sound propagation limitations, the proposed MRI method avoids 
the most dom inant problem s o f US, but a llows sim ilar realtime control, ease of 
application and instantaneous data evaluation. Initial results point to comparable 
diagnostic value.

В-0637 08:50

Autom ated vessel detection at lower extrem ity m ultislice СТА
A. Kanitsa r'. R. WegenkittP, P. Felkel2, D. S andner', E. Gröller',
D. F le ischm ann'; 'V ienna/AT.2Brunn am Gebirge/AT

Purpose: To date multislice CT angiography (СТА) o f the lower extrem ity arteries 
is technically feasible, but substantia lly lim ited by the need for tim e-consum ing 
manual im age editing and manipulation before the datasets can be effectively 
interpreted. W e present a  new com puter-assisted vessel tracking and segm enta
tion method, yielding curved p lanar reform ations (CPR) through the central axes 
of the vascular tree with a m inimum of user interaction.

Materials and methods: A new algorithm  based on a m inimal cost search over 
the gradient cost space was applied to three multislice СТА datasets (1070 -1 1 3 4  
transverse slices from  the suprarenal aorta to  the mid-foot) obtained from patients 
w ith occlusive arte ria l d isease. Acquisition param eters were: 4 x 2.5 mm or 
4 X 1 mm detector configuration, 3 mm/1 mm section thickness/spacing. The total 
tim e needed for the generation o f CPRs through the autom atically traced center- 
line of the vessels, and the im aging features o f occlusive disease (stenosis, hard- 
and soft plaques) were directly compared to manually generated sagittal and coronal 
CPRs -  with digital subtraction angiography (DSA) as the standard of reference. 
Results: Autom ated CPRs through the lower extrem ity arteries were obtained 
w ith m inimal user interaction in less than 15 m inutes in all datasets. Manual gen
eration of CPRs required between 90 and 120 m inutes per case. The automated 
alogrithm  caused less “pseudostenosis" due to  an eccentric course of the CPRs 
com pared to the manual CPRs.
Conclusion: The presented algorithm  is fast and simple enough to become a 
routinely applicable tool for effective interpretation of lower extremity СТА.

B-0638 09:00

W hole body MR-angiography with AngioSURF
M. Goyen. H.H. Quick, M.E. Ladd, H. Kuehl, J. Barkhausen, J.F. Debatin,
S.G. Rühm; Essen/DE

Purpose: To assess the performance o f a rolling table platform (AngioSURF) which 
integrates the torso phased-array coil for whole body MRA.
Patients and methods: The platform is m ounted on top of the original patient 
table o f a com m ercia lly available scanner (Sonata, Siemens). A series o f MR- 
com patible rollers at the lower side o f the platform  perm it patient positioning at 
pre-defined increm ents for acquisition o f up to 5 contiguous 40 cm  image vol
umes. Data is collected w ith the standard CP body array co il which remains fixed 
on a coil holder. The coil adapts to the patient contour and slides smoothly over the 
patient during table translation. The system  was tested on 5 volunteers and 5 
patients referred for DSA of the peripheral arteries. Five contiguous 40 cm  vol
umes, offset by 36 cm  (4 cm  overlap) were prescribed. Craniocaudal coverage 
thus extended over 180 cm. The applied 3D FLASH sequence was collected over 
12 s and table repositioning required 3 s. The total scan time amounted to  72 s. 
Gd-BOPTA (BRACCO) was administered using a biphasic injection protocol at a 
dose o f 0.2 mmol/kg BW  using an autom ated injector.
Results: The rolling platform  allowed effortless and precise translation between 
im aging stations covering 180 cm  in merely 72 s and provided im age quality suffi
cient to display even the distal trifurcation and pedal arteries, resulting in complete 
correlation with DSA.
Conclusion: The presented table platform perm its diagnostic whole body MRA. It 
can also be used for alternative multistation imaging protocols.

B-0639 09:10

Multislice spiral CT angiography in peripheral arterial disease: Optimiza
tion of the technique and early clinical results
C. Catalano. A. Laghi, V. Panebianco, F. Pediconi, R. Brillo, A. Napoli,
R. Passariello; Rom e/IT

Purpose: To optimize multislice spiral CT angiography (СТА) and to evaluate early 
clin ical results in patients w ith obstructive disease o f peripheral arteries.
M aterial and methods: 43 patients w ith peripheral arteria l disease were exam
ined w ith СТА after bolus adm inistration o f 90 -  140 ml o f nonionic contrast agent. 
Four 2.5 mm thick slices per rotation were acquired (rotation time: 0.5 seconds) 
from the origin of the renal arteries down to the distal; the maximum volume cov
erage was 120 cm  in 30 to 34 seconds. A fixed delay time of 25 seconds was 
used, being not available a  means to determ ine the delay time. In all patients DSA 
was also performed. Images were reconstructed using the volume rendering algo
rithm on tw o different dedicated consoles (Virtuoso, Siemens, and Vitrea, Vital 
Images). Evaluation was perform ed either on axial o r 3D reconstructed images. 
Results: 140 ml o f contrast agent at 4 ml/s proved to  be the optimal contrast agent 
dosage for this purpose. Reduced dosages determ ined a poor opacification of 
trifurcation vessels. Using a 25 seconds delay time a good arteria l opacification 
was obtained in all patients. Good correlation w ith DSA, regarding degree of steno
sis, was obtained; СТА provided superior information in patients with aneurysm 
and ulcerated plaques in demonstrating parietal throm bus and plaque morphol
ogy. Sensitivity of m ultislice СТА was 97 %, specificity of 95 %. СТА appeared 
particularly accurate in the assessm ent o f d istal trifurcation vessels. 
Conclusion: M ultislice spiral СТА appears particularly suited for the assessment 
o f peripheral vascular disease.
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В-0640 09:20

Whole-body MR-angiography with a rolling table platform (AngioSURF): 
Determination of optimum dose assessm ent
M. Goyen. S. Bosk, J.F. Debatin, S.G. Rühm; Essen/DE  

Purpose: To determ ine the optim al dosage Gd-BOPTA (BRACCO) to provide d i
agnostic whole-body MR Angiograms.
Patients and methods: 3D data sets were acquired with a ro lling table platform 
(AngioSURF) which integrates the body array surface coil. It can be m ounted on 
top of the original MR table and allows the acquisition o f 5 successive data sets. 
Thus the craniocaudal coverage extends over 180 cm. Data collection was per
formed with a 3D FLASH sequence at five station covering the arteria l tree from 
carotid arteries to the trifurcation vessels. The total scan tim e amounted to 72 s. 12 
healthy volunteers were examined. Each volunteer was examined three times with 
an ascending dose of Gd-BOPTA (0.1/0.2/0.3 mmol/kg BW). Contrast injection 
was performed with an automated injector employing a biphasic injection protocol. 
For image analysis, the vascular system was divided into different segments. For 
quantitative assessment, SNR- and CNR-values were calculated, for qualitative 
evaluation, a 4-point-scale (4 ... very good 3 ... good, 2 ... sufficient for diagno
sis, 1 ... non-diagnostic) was used.
Results: Overall, significantly (p < 0.05) higher SNRs and CNRs were present for 
Gd-BOPTA at a dose o f 0.2 and 0.3 mmol/kg compared to the lowest tested dose 
of 0.1 mmol/kg. According to the quantitative data, im age quality was graded su
perior with 0.2 and 0.3 mmol/kg compared to  0.1 mmol/kg (p < 0.05). There was 
no statistically significant difference (p > 0.05) between 0.2 and 0.3  mmol/kg for 
both qualitative and quantitative data.
Conclusion: A weight-adjusted dosage of 0.2 mmol/kg BW  Gd-BOPTA is suffi
cient for whole-body MRA using AngioSURF.

B-0641 09:30

MIP, SSD, volume rendering reconstructions vs. axial images in the 
assessment o f arterial vasculature using m ultislice spiral CT angiography
C. Catalano. A. Laghi, F. Fraioli, A. Grossi, F. Pediconi, A. Napoli, R. Passariello; 
Rome/IT

Purpose: Multislice acquisition is the latest technical development in spiral CT 
which appears particularly useful in the assessm ent of vascular pathologies. Pur
pose of th is study is to  determ ine which reconstruction algorithm  is optimal for 
multislice spiral СТА.
Material and methods: 124 patients with vascular pathologies were examined 
during the last 9 m onths using a multidetector C T  scanner. In all cases were per
formed MIP (Maximum Intensity Projection), SSD (Surface Shaded Display) and 
VR (Volume Rendering) reconstructions, with and w ithout bony structures elim i
nation. Reconstructions were performed e ither on a Vitrea (Vital Images) o r V ir
tuoso (Siemens) console. Im ages were reviewed by two readers, who examined 
either reconstruction algorithm s and axial images.
Results: VR was considered the best reconstruction algorithm, providing all the 
information needed. With MIP and SSD reconstructions improved results were 
obtained by elim ination o f bone structures, which was not considered necessary 
for VR. Reconstruction tim e (independent from  the reconstruction algorithm  used) 
varied between 3 (carotid arteries) and 10 m inutes (peripheral arteries). Segmen
tation of bone structures resulted tim e consum ing (approximately 15 m inutes for a 
peripheral study). VR allowed correct determ ination of the degree of stenosis also 
in presence of calcified plaques, which impaired the diagnosis, in m ost instances, 
with MIP and SSD.
Conclusion: VR reconstructions appear to  provide the best results in all vascular 
districts, even if bone structures are not segmented. In our institution multislice 
spiral СТА studies are now routinely reported using axial im ages and VR recon
structions.

B-0642 09:40

Contrast-enhanced M R-angiography vs. digital subtraction angiography in 
the evaluation o f patients immediately after peripheral distal bypass 
surgery
M. Salcuni, B. Merlino, R. lezzi, F. Spigonardo, L. Bonomo; Chieti/IT  

Purpose: To evaluate the feasibility and possible clinical use o f С Е-M RA in the 
assessment of peripheral d istal bypasses.
Method and materials: Twenty-one consecutive patients underwent СЕ-MRA after 
three days from  peripheral d istal bypass surgery (3D GRE, FoV 450 mm, 1.5 mm 
voxel resolution, 27 -  34 s, body coil), including both lower limbs from  the  com 
mon femoral artery to  the ca lf by acquiring tw o sequential Fovs in a caudo-cranial 
direction during two separate CM administrations. All patients underwent DSA 
within 48 h after СЕ-MRA. СЕ-M RA and DSA images were blind interpreted each

set by one observer w ith regard to  bypass patency, m orphologic evaluation of 
proximal and distal anastomoses, presence/absence o f lesions and collateral ves
sels.
Results: С Е -M RA provided good visualization o f the grafts in all cases of patent 
bypass (18/21, 85.7 % ), including proximal and distal anastomoses. In three pa
tients bypass occlusion was correctly assessed by СЕ-M RA and confirm ed at 
DSA (14 .3% ). D iagnostic accuracy in the evaluation o f associated lesions was 
98 %, in the assessm ent of collateral vessels was about 80 %.
Conclusions: In our experience С Е -MRA was equal to DSA in the evaluation of 
patients a fter peripheral d istal bypass surgery and could be preferable especially 
in the follow-up of those patients due to  its non-invasiveness.

B-0643 09:50

Contrast-enhanced MR-angiography with a two-step protocol in the 
assessm ent o f lower limb arteries in diabetic patients
B. M erlino. M. Salcuni, R. Fossaceca, L. Salute, L. Bonomo; C hieti/IT

Purpose: To assess the role of contrast enhanced MRA (СЕ-MRA) vs. DSA in the 
evaluation o f peripheral artery disease in d iabetic patients w ith moderate-severe 
arteria l occlusive disease.
Method and m aterials: 21 consecutive diabetic patients with vascular d isease 
were prospectively imaged using CE-M RA (3D spoiled GRE on the coronal plane, 
FoV 450 mm, < 1 .5  mm voxel resolution, 27 -  34 s, body coil) including both lower 
limbs from  the aorto iliac bifurcation to the calf. Two caudo-cranial sequential ac
q u is itio n s  du rin g  tw o se pa ra te  CM in je c tio ns  (G adobenate  D im eg lum ine
0.1 mmol/kg each, 2 ml/s flow  rate via power injector) have been performed, each 
step including a double consecutive acquisition, the first before and the second 
during CM arrival. All patients underwent DSA within 48 -  72 h. CE-MRA and DSA 
image sets were blind interpreted each by one observer as to visualization (diag- 
nostic-not diagnostic) and grading of vessel segments (16 segments for each lower 
limb, judged as patent, stenotic o r occluded).
Results: In 16 o f 21 patients CE-M RA provided satisfactory visualization o f the 
vascular tree in com parison to DSA. D iagnostic visualization rate was 100 % for 
aorto iliac and proximal femoral, 98 % for d istal femoral and popliteal, 83 % for 
more distal segments. D iagnostic accuracy was 99 %, 91 % e 81 % respectively. 
Conclusions: CE-MRA without automated table translation and surface coils pro
vide satisfactory imaging of lower limbs arteries in d iabetic patients, with only 
some lim itations in the assessm ent o f d istal segments, especially in severely-ill 
arteries.

10:30-12:00____________________________________ Room В

Musculoskeletal

SS 1410
Imaging in arthritis
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A. Vieira (Porto/PT)
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B-0644 10:30

Dynam ic panoram ic-ultrasound of the radio-lunato-capitate transition in 
patients with rheum atoid arthritis
H. Braun. M. Jenett, A. Trusen, G. W ittenberg, D. Hahn; Würzburg/DE

Aim: Detecting movement-disorders in the carpal transition in patients with rheu
matoid arthritis (RA).The m ixture of carpal-osseus defects and soft-tissue defects 
in patients w ith RA lead to complex m ovem ent-deficits and pain. The aim  of our 
study was to develop a m ethod that helps to give additional inform ation o f the 
osseous alignm ent of the w rist in flexing and extending movements.
Materials and methods: In 68 patients with RA, after making radiographs o f the 
hand, determ ing the Larsen-score, evaluating the motion-scale, we performed 
panoram a-ultrasound o f the radio-lunato-capitate tansition. In maximal extension 
and dorsiflexion o f the wrist we m ade longitudinal standard scans along the distal 
radius, the lunate, the capitate, to the base of the m etacarpal III. A t a control group 
consisting of 20 healthy persons, the normal alignm ent was defined: the carpal 
silhouette form s an harm onic curve, no erosions are present. We used S iemens 
sonoline Ellegra, 7.5 MHz linear transducer. S tatistics: Interindividual testing be
tween control group and study group. Also intraindividual testing, to  see if align- 
ment-disorders of the w rist are dom inant in a Larsen-group, was performed
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Results: 14.8 % o f the rheuma patients had alignm ent d isorders consisting in 
carpal instability, erosion, scapholunate dissociation, fragment-transposition. Soft 
tissue-findings were 18.9 % jo in t effusion, 5 % synovial hyperplasia, 2 .5  % pan
nus formation. There were, excluding larsen score 1 and 5, no statistical signifi
cant accum ulation o f a lignment d isorders in the larsen groups 2 - 4 .
Conclusion: The m ethod is a valuable supplem enting to  routinally perform ed ra
diographs of the hand.

B-0645 10:40

The role of MRI In the assessm ent of rheum atic jo int pathology
M. Mastantuono. E. Bassetti, L. Lobina, L. D’Aviera, R. Passariello; Rom e/IT  

Purpose: MRI evaluation of rheum atic pathologies, perform ed after adm inistra
tion o f contrast m edium (Gd-DTPA).
Materials and methods: We studied 98 patients with docum ented or suspected 
rheum atic disease; in 53 patients we adm inistered Gd-DTPA. The acquisitions 
have been performed with an high fie ld MRI unit (1.5 T  V ision P lus Siemens) and 
with a low field dedicated magnet (0.2 T E-Scan Esaote). All the patients were 
previously evaluated with high resolution X-Rays exam ination and ultrasound. 
Results: The im ages showed that MR examinations, performed w ith adm inistra
tion o f contrast medium clearly docum ent the evolution o f rheumatic disease. Par
ticularly, it has been possible to  study the changes of the synovial m em brane both 
in the initial and in the late stages. In particular in 28 patients MR showed the 
presence of a pathology that otherw ise was hidden at X Ray examination and in 
19 patients was im possible to  evaluate with ultrasound.
Discussion and conclusions: MRI, with the adm inistration of contrast media, is 
very useful in the clinical evaluation and in monitoring the earliest changes of the 
pathologic signs in patients w ith rheumatic d iseases and gives a notable contribu
tion in the correct d iagnostic fram ing o f rheumatic d iseases superior to  o ther ra
diological techniques. The administration of contrast media permitted also the evalu
ation of the grade of activity o f the synovial pannus.

B-0646 10:50

Diagnostic value of dynam ic contrast-enhanced m agnetic resonance  
im aging com pared to conventional radiography in rheum atoid arthritis of 
the shoulder
K.-G. Herm ann. M. Backhaus, D. Loreck, B.B. Hamm, M. Bollow; Berlin/DE

Objective: To prospectively com pare precontrast and dynamic postcontrast mag
netic resonance imaging (MRI) w ith conventional radiography (CR) in detecting 
erosions of the shoulder joints in rheumatoid arthritis.
Methods/material: Forty-four patients (age 55.6 ±  12 years) with rheumatoid ar
th ritis  were examined by CR and MRI. Precontrast MRI was performed in trans
verse and oblique coronal planes applyingT1 -weighted SE, STIR andT2-weighted 
GRE sequences followed by a dynam ic T1 -weighted GRE sequence after adm in
istering 0.1 m mol/kg body weight o f Gd-DTPA. The percent enhancem ent per 
m inute (enhancem ent slope) in the glenohum eral jo in t space was calculated.
Two groups were form ed on the basis o f the CR findings: Group A included 30 
patients w ith nonerosive rheumatic disease, group В 14 patients with erosions. 
Results: All patients in group В showed erosions at MRI. In group A, 15 patients 
(50 percent) showed erosions a t MRI not detected by CR. Enhancem ent slopes 
w ithin this group differed significantly between the 15 patients w ith erosions and 
the 15 patients w ithout erosions (p < 0.05). Enhancem ent slopes in all 29 patients 
w ith erosions at MRI also differed significantly from  those in the 15 patients w ith
out erosions at MRI (p < 0.005).
Conclusion: M agnetic resonance im aging is superior to conventional radiogra
phy in detecting erosions of the glenohum eral joint. Especially dynam ic contrast- 
enhanced MRI enables the reliable and early detection o f humeral head erosions.

B-0647  11:00
US and MRI correlation of synovitis o f wrist and ankle jo int disease (role  
of contrast enhancem ent) in childhood arthritis
A.K. Karpenko. L.N. Perezhogina, V.l. Purin; St. Petersburg/RU

Purpose: In cases JRA and JChrA by US we are unsuccessful in detecting m od
erate am ounts o f fluid in w rist and ankle, som etim es the im aging information is 
false. MRI data are also unclear. Purpose was to find some diagnostic peculiar 
features in visualization of wrist and ankle synovitis in children with JRA and JChrA 
in com parison of two m odern diagnostic methods.
Materials and m ethods: 23  children (about 60 jo in ts) with clinical signs of joint 
effusion and periarticu lar thickening o f w rist or/and ankle were examined by US 
w ith Power Doppler w ithout/w ith contrast enhancem ent by Levovist (Shering) in

proper age dosage. In cases when US data were unclear o r in order to compare 
tw o diagnostic m ethods MRI with contrast enhancem ent (Omniscan, Magnevist) 
was performed.
Results: In 16 cases of known JRA we found jo in t effusion and signs o f tenosyno
vitis in points o f local soft tissue thickening. Tenosynovitis was registrated as fluid 
collection in tendon shifts with co lor (Power) doppler signals before and after con
trast enhancem ent.These sym ptom s were detected by both methods. In 25 joints 
by US w ith color (Power) doppler we found only tenosynovitis (12 ankles and 13 
wrists), but by US and MRI with contrast enhancem ent in 18 cases we found also 
joint synovitis. In 8  cases our US data about local tenosynovitis were confirmed by 
contrast MRI.
Conclusion: The only com bination of two m ethods o f US and MRI w ith contrast 
enhancem ent can give clear information of wrist and ankle synovitis and tenos
ynovitis in patients w ith JRA and JChrA.

B-0648 11:05

MRI of the wrist in patients with early rheum atoid arthritis
G. A lexiadis. N.G. Galanopoulos, S. Deftereos, J. Manavis; Alexandroupolis/GR  

Purpose: To evaluate the ability o f m agnetic resonance imaging (MRI) of the wrist 
in detecting early join t's dam age in hands o f patients with early rheumatoid arthri
tis (RA).
Method: Plain x-rays and MRI was perform ed in 30 patients with early RA (ACR 
1987) of less than 6 m onths duration (mean 4.2 months). In MRI the fie ld of view 
was covering the area from the distal radioulnar joint to  the proximal interphalageal 
joints. Anterior-posterior radiographs o f both hands and w rists were scored sepa
rately by two radiologists blinded to the clin ical pattern. MRI findings were com 
pared with plain radiography.
Results: Bone erosions were found by MRI in 14 patients (46 %) compared with 6 
(20 % ) on plain x-rays. Synovitis was found in 26 patients (86 %), bone marrow 
edem a in 17 (57 %) and tendonitis in 19 (63 % ).T he  most frequent site for ero
sions was the capitate (70 %), for synovitis the recess of the distal ulnar (60 %), for 
bone m arrow edem a the capitate (40 %) and for tendonitis the flexor carpi radialis 
(40 %). MR im aging detected all erosions seen on conventional radiographs. 
Conclusion: We suggest that MRI with Gd-DTPA is a sensitive method to reveal 
the involvement o f w rists and hands (erosions, synovitis, bone marrow edema, 
tendonitis) o f patients w ith early RA. Because o f these, maybe MRI w ill be the first 
method to  evaluate early RA.

B-0649 11:10
Radiological diagnosis of bone and joint changes in patients with 
rheum atoid arthritis
O.V. Kotlubey. M.S. Kamenetsky, O.V. Sinyachenko, N.V. Momot, L.A. Krasnaya, 
M.S. Litvinova; Donetsk/UA

Purpose: To study possib ilities o f radiograms photodensitom etry and CT with 
histographical analysis for revealing the osteoporosis, possibility o f sonography 
for detection o f jo in t changes in patients w ith RA: to evaluate state of calcium 
metabolism in RA.
Methods and materials: Densitom etry o f the standardized radiogram s of hands 
and feet together w ith alum inium stendwedges was conducted in 120 patients 
w ith RA. The serum  concentration of tota l and ionized calcium, phosphorus and 
their regulating hormones was determined by radioimmunological analysis. 25 
subjects were examined by CT with histographical analysis o f lumbar vertebrae 
density, 30 by ultrasonography of genu joints.
Results: The reduced bone density was revealed in 108 patients with RA, includ
ing 34 persons w ithout evident radiological sings o f disease. Decreasing of ion
ized calcium level and increasing parathyroid hormone, calcitonine levels in plasma 
were detected. The histogram s of lum bar vertebrae density in-patients w ith RA 
had a 1 . 5 - 2  tim es w ider base than those of healthy persons. The articular slit 
narrowing, the bone erosion and the liquid in articular cavity were revealed using 
genu joints ultrasonography.
Conclusion: Radiograms photodensitom etry and CT w ith histographical analysis 
enable the osteoporosis to  be revealed at RA early stages. Im pairments of cal
cium  metabolism  are determ ined in RA.

B-065011:15

MRI in the assessm ent of early and advanced sacroiliitis
R. A rkun1. A. Yesildag2, Y. Kabasakal5, M. Argin2, A. Memis2; 'Bornova/TR, 
! tzm ir/TR

Purpose: To evaluate the role of magnetic resonance imaging (MRI) and dynamic 
MRI in the  d iagnosis o f acute and chron ic  sacroiliitis  am ong patien ts with 
spondylarthropathy.
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Methods: Sixteen patients w ith inflam m atory back pain and normal o r suspicious 
changes of sacroiliitis (New York criteria: 0 - 1  ) on conventional radiography (group 
1), and 12 patients with definite ankylosing spondylitis (group 2) and 6 control 
subjects were studied (group3). Radiographs were evaluated on the  basis o f the 
modified New York criteria. Dynamic MRI (dMRI) and MRI were evaluated accord
ing to published criteria allowing for differantiation between acute and chronic 
changes in sacroiliac (SI) joints.
Result: By using dMRI, acute sacroiliitis was detected in 19 o f 32 SI jo in ts  in 
groupl patients, and 21 of 24 SI joints in group 2 patients, and no sacroiliitis in 
group 3 patients. By using MRI, chronic sacroiliitis was detected 8 of 32 SI jo in ts  in 
group 1, 23 of 24 in group 2. and none SI jo in t in group 3 patients.
Conclusion: DMRI and MRI are useful to detect acute and chronic sacroiliitis in 
patients with spondylarthropathy. The m ain advantages in com parison w ith con
ventional radiographs are the ability to detect early and acute changes in the SI 
joints, the higher sensitivity to detect chronic changes, and the absence o f radia
tion exposure.

B-0651 11:25

Comparison o f radiographic and MRI findings in detection of non- 
traumatic spinal fractures in ankylosing spondylitis
L. Cvrvlowski. H. Przepiera - Bêdzak, M. Brzosko, Z. Domañski; Szczecin/PL  

Purpose: To com pare plain radiographic and MRI findings in evaluation of spinal 
fractures in non-traum atic patients with ankylosing spondylitis (AS).
Materials and methods: Plain X-ray film s in lateral projection o f spine were per
formed in 49 m ales with AS; mean age, 49.4 years. Fractures were diagnosed on 
the basis o f measured ratios of vertebral body heights. The MRI examinations 
were performed in 13 of 22 patients with spinal fractures diagnosed on the basis of 
radiographic findings.
Results: Total 23 fractures in 13 patients were found w ith the X-ray method. The 
MRI examinations revealed 33 fractures. MRI exam ination confirm ed only 9 o f 23 
(39.1 %) fractures revealed by radiographs. Positive correlations between disease 
duration and num ber of fractures, as well as between age o f patients and number 
of fractures were found in patients with fractures detected with the MRI. W e also 
found positive correlation between tim e o f d iagnosis and num ber o f fractures. No 
such correlation was found in patients with fractures found with X-rays. 
Conclusion: This significant d iscrepancy between radiographic and MRI findings 
may suggest less usefulness of plain X-ray film s in evaluation of spinal fracture in 
AS patients. Radiographs seemed to underestimate the spinal fractures, w hat may 
result from  difficulties in detailed outline and m easurem ents of vertebral bodies.

B-0652 11:35

Trauma of cervicodorsal vertebral colum n in ankylosing spondylitis
J. Beran: Liberec/CZ

Purpose: To show value o f radiologic methods in diagnosis o f fractures in patho
logic area of "bamboo spine" in ankylosing spondylitis (AS).
Methods and materials: 6 patients (all men), aged 42 to 60 years, w ith advanced 
AS and acute, severe trauma of cervicodorsal junction, underwent plain radiogra
phy, conventional tomography, CT and in the last year MRI.
Results: M ost common site  of injury was the  region o f D 1 vertebra. The fractures 
are not situated in vertebral bodies but are fractures-dislocations in the region of 
discovertebral junction, com prom ising spinal cord. These conditions were present 
in 4 o f our patients and represent lifethreatening conditions for them. The role of 
radiology is to  define the level of traum atic changes fo r following treatment. From 
optim al algorithm we usually exclude C T  examination, nowadays, because of d if
ficu lt evaluation o f axial scans.
Conclusions: Cervicodorsal region is together w ith lum bar spine the most com 
mon site of trauma in AS. The m echanism  o f fracture-dislocation is caused by 
pathologic changes in ligamentous structures and the spinal cord is often affected. 
Diagnosis is based on plain radiography, conventional tom ography and MRI.

B-0653 11:45

Ultrasound and MRI contrast enhancem ent in the differential diagnosis of 
hip-arthritis in children
A.K. Karpenko. O.V. Dumanovskaya, A.J. Okunev; St. Petersburg/RU

Purpose: Hip arthritis may be associated with a num ber of conditions W e tried to 
follow up the behavior of US and MRI contrast agents in order to differentiate the 
type o f hip disease in children.

M ethods and materials: We examined 43 patients w ith mono- and oligo variants 
of arthritis in children of 6 m onths 15 years o f age in about 2 weeks from  the 
beginning o f hip pain. W e used US unit -  Acusón 128XP and MRI o f 0.15 T. Dy
nam ic contrast enhancem ent o f Levovist (Shering) and salts of Gadolinium was 
perform ed. In 15 cases we used only US contrast enhancement, in 17 patients 
both methods and in 11 cases only MRI contrast enhancement. All patients had X- 
ray and som etim es CT control, 14 were surgically operated.
Results: In all cases we detected jo in t effusion, periarticular soft-tissue swelling. 
In cases o f JRA and JChrA contrast enhancem ent of irregular thickened synovium 
was very c lea r by both methods. In th is group US contrast enhancem ent we could 
registrate only after 3 - 4  m inutes after injection, while in MRI im ages in firs t 4 - 5  
m inutes synovium was enhanced. In patients with pyogenic arthritis co lor doppler 
signals were detected in periarticu lar tissues and synovium during first 1 -  1.5 
m inutes, MRI contrast in 4  -  5 m inutes after injection was in joint fluid. In cases of 
osteomyelitis contrast was in periarticu lar septa o f accumulated pyogenic fluid 
and in suffered bone areas (registered by MRI).
Conclusion: US and MRI contrast enhancem ent can give more clear information 
in radiological differentiation of different types o f h ip inflammation in children.

B-0654 11:50

Cam urati-Engelm ann disease: Genetic, clinical and radiological features
F.M.H.M. Vanhoenacker1. K. Janssens?, W. Van HuF, R. Gershoni-Baruch3,
R. Brik·', A.M.A. De Schepper'; 'Edegem /BE, 2Antwerp/BE, 3Technion/IL,
4Haifa/IL

Purpose: To present a com prehensive overview o f the genetic and radioclinical 
features o f Cam urati-Engelm ann Disease (Progressive D iaphyseal Dysplasia). 
M ethods and m aterials: To identify the disease causing gene of th is rare autoso
mal dom inant disease, a genetic linkage study was done in a large Jewish-lraqi 
family with 18 affected subjects in four generations. The age of the patients ranged 
between 3 and 64. Ten patients were female and eight male. C linical features and 
im aging stud ies of those 18 patients were reviewed.
Results and conclusions: (1) The  gene defect was m apped to Chrom osome 
19q13. (2) The most frequent sym ptom s were m uscle weakness and a waddling 
gait, exophthalmos, and thickening o f the long bones. Four patients were asym p
tomatic. (3) Radiologically, the disease can be classified as a craniotubular hyper
ostosis. Typically, fusiform  thickening of the  diaphyseal portions of the long bones 
is seen, but metaphyseal involvement was seen in 1 patient. D istribution of the 
lesions in the skeleton is sym m etric. Hyperostosis o f the skull usually involves the 
sku ll base, w ith  occas iona l invo lvem ent o f the  ca lva ria  and  fac ia l bones. 
(4) Radioclinical abnorm alities are mostly detected before the age of 30, but may 
be present in the first decade of life. (5) Radiological examination is more sensitive 
than clinical symptomatology, as tw o o f the asym ptom atic patients had radio logi
cal abnormalities. (6) Two patients had no visible radiological abnormalities.

10:30-12:00_____________________    Room С
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B-0655 10:30

Characterization of hepatocellular lesions: Value of m angafodipir· 
enhanced MR images
M. Scharitzer. W. Schima, E. Schober, A. Ba-Ssalam ah, F. Wrba; Vienna/AT 

Purpose: To assess the additional value o f m angafodipir-enhanced MRI fo r char
acterization of hepatocellu lar tumors.
Materials and m ethods: MR images o f 35 patients with a total of 40 hepatocellu
lar lesions (9 FNH, 3 adenomas, 18 HCC, 7 regenerative nodules, 3  other) were 
retrospectively studied. MR imaging was performed on a 1.5 T unit (Vision, Si
emens or ACS-NT, Philips), using T2w TSE w ith fat saturation and T1w GRE 
(FLASH or TFE) before and 20 min after iv infusion of 5  pmol/kg mangafodipir 
(Teslascan, Nycomed Amersham). Images were assessed by 2 readers, who were 
unaware o f the histo-pathological diagnosis.
Results: Enhancem ent after mangafodip ir was observed in all hepatocellu lar le
sions. However, enhancem ent was stronger in FNH than in HCC in cirrhotic livers 
(P < 0.05). FNH were hom ogeneously isointense or slightly hyperintense post
contrast in 77 %. A lthough HCC dem onstrated enhancement, conspicuity o f le
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sions was improved post-contrast in 83 %. In HCC, enhancem ent was typically 
inhom ogenous w ith less/no enhancem ent w ithin internal areas, which helped in 
the differentiation from  regenerative nodules.
Conclusion: Characterization of hepatocellu lar lesions is improved by evaluation 
of unenhanced and m angafodipir-enhanced MR images.

B-0656 10:40

Can contrast-enhanced MRA replace selective DSA for the preoperative  
work-up before upper abdominal surgery: Results of a prospective  
intraindividual com parative study with blinded reading
P. Reim er'. S. Korsawe’ , B. Tombach2, K. W örtle r1, T. Vestring4; 'Karlsruhe/DE, 
■'Münster/DE, 3M unich /D E ,4Rotenburg a. d. Wümme/DE  

Purpose: To study the potential value o f СЕ-M RA for the preoperative work-up 
prior to upper abdom inal surgery.
Method/materials: СЕ-MRA was performed in 30 patients following selective DSA 
with overview runs o f the upper abdom inal aorta and selective runs o f the celiac 
trunk and SMA. A dose o f 0.2 mmol Gd-DTPA/kg bw was injected (3 ml/s) fo llow
ing m easurem ent o f individual circulation times. С Е-MRA was perform ed w ith a 
3D-GRE sequence (Magnetom Vision) yielding isotropic in-plane resolution with 
three separate acquisitions (plain, arteria l and venous phase) and subsequent 
image subtraction. Imaging data was arranged for blinded review by two investiga
tors. Three blinded readers independently reviewed С Е -MRA, DSA. and finally all 
modalities together according to  the c lassification o f Lippert, Papst, and Cheng. 
The com bined analysis and the surgical reports form ed the gold standard. 
Results: The celiac trunk was correctly classified in 78.2 %  with DSA and 85.9 % 
with С Е-MRA w ith a better definition o f vessel pathology by СЕ-MRA. Hepatic 
arteries were correctly classified in 80.7 % w ith DSA and 71.8 % w ith CE-MRA 
with a better definition of vessel pathology by DSA. The porta l venous system was 
correctly classified in 80.2 %  w ith DSA and 85.2 % with CE-M RA w ith a  better 
definition of vessel pathology and significantly better diagnostic quality by CE- 
MRA,
Conclusions: CE-M RA is comparable with selective DSA for the celiac trunk and 
superior fo r the porta l venous system . DSA dem onstrates a more detailed view of 
intrahepatic branches of the hepatic artery. CE-M RA can replace selective DSA 
for the preoperative work-up o f upper abdom inal vessels.

B-0657  10:50

Hepatic lesion detection with i.v. Gadolinium  (Gd)-DTPA enhanced VIBE  
sequence vs. SPIO enhanced T2w sequences
P. Heim. V. Schoder, C. Dieckmann, R. Kuhlencordt, C. Weise, G. Krupski,
P. Steiner, G. Adam; Ham burg/DE

Purpose: To com pare the accuracy of Gd-enhanced VIBE sequence w ith three 
d ifferent T2-W sequences before and after SPIO enhancem ent in the detection of 
hepatic lesions in non cirrhotic livers at 1.5 T.
Materials and methods: 24 patients, 10 o f which underwent surgery, with hepatic 
lesions in non-cirrhotic livers were preoperatively examined. All patients under
went porta l CT. Three different T2-w  sequences were obtained before and fo llow
ing superparamagnetic iron oxide (SPIO) enhancement. In between a Gd-enhanced 
volum etric interpolated breath-hold exam ination (VIBE) was perform ed (ТВ Я Е
4.5 ms/1.9; 5 mm slice thickness). All images were reviewed by two readers blinded 
to the results of the portal C T  and surgery. Analysis included qualitative (a lterna
tive free response receiver operating characteristic) and quantitative methods 
(CNR).
Results: The accuracy o f all T2-w  sequences increases significantly a fter SPIO 
enhancement. No significant difference was found between the three different T2- 
w sequences with regard to im age quality, d iagnostic accuracy and CNR. Irre
spective o f lesion size, the V IBE sequence tends to be as accurate as the SPIO- 
enhanced T2-w sequences. However, anatomical details are better displayed adopt
ing the VIBE sequence.
Conclusion: The Gd-enhanced VIBE sequence shows prom ise to be an alterna
tive to  SPIO-enhanced T2-w  technique for visualising liver tumors. Adding one 
native breathhold T2-w  sequence for cyst detection would offer a conclusive, fast 
and accurate MR algorithm  for this disease entity.

B-065811 oo
Evaluation of a com prehensive MR protocol for assessing potential living 
related liver donors
M. Goven. S.G. Rühm, J. Barkhausen, M. Malagó, G. Testa, J.F. Debatin; 
Essen/DE

Purpose: To determ ine the diagnostic accuracy o f an all in one-M R-based-ap- 
proach replacing CT, DSA and ERCP in living liver donors prior to harvesting.

Materials and methods: MR imaging was performed on a 1.5 T scanner (So
nata, S iemens, phased-array coil). Sequence parameters: T 1 FLASH 2D axial, T2 
HASTE axial. M RCP HASTE cor, FLASH 3D Angio (ТН Я ЕЯА:2.1/0.7/15), ce-T1 
FLASH. The MRA data set was collected follow ing iv adm inistration of a Gd-che- 
late (Gd-DTPA, or Gd-BOPTA) at a dosage of 0.2 mmol/kg BW, using an auto
mated injector over 12 s at a  volume adjusted rate ranging between 2.5 and 3.5 ml/s. 
A second 3D data set for display of the porta l and venous phase was collected 
after 10 s o f free breathing. 43  potential liver donors were assessed with MRI. 24 
patients also underwent DSA. O f these, 17 patients actually underwent liver har
vesting. The MRA data sets were correlated with DSA. MRCP results were corre
lated intra-operative findings.
Results: Patients were excluded as potential donors based on the detection of 
hepatic hemangiomas (n =  6), as well as unfavorable hepatic morphology (n =  10), 
as docum ented on T1 - and T2-weighted images. MRCP displayed the biliary sys
tem  to the level of the first hepatic side branch. MRA depiction of the hepatic 
arteria l m orphology correlated with catheter angiography in all 24 patients: 5 aber
rant right hepatic arteries originating from  the SMA. 6 left hepatic arteries originat
ing from  the left gastric artery, and one com m on hepatic artery originating from 
the SMA. Similarly, the portal venous system was fu lly assessed on MRA.

B-065911:10
Absolute values of phosphorous m etabolites in human liver determined 
by SLOOP 3,P-M R-spectroscopy
M. Beer’ . H. Köstler'.V . W inke lm ann ',T. Pabst'.W . Kenn'.W . Landschütz2,
M. von Kienlin3, D. H ahn'; 'W ürzburg/DE, 2Erlangen/DE, 3Basle/CH  

Purpose: Quantitative 3'P-M R-spectroscopic (MRS) studies reported discrepan
cies in liver m etabolite concentrations. Recently the SLOOP (Spectral Localiza
tion with Optimal Pointspread Function) postprocessing program allowed determ i
nation of absolute values o f phosphorous metabolites in human myocardium with 
m inimal contam ination and reduced data deviation. Aim of our work was to estab
lish quantification of m etabolite concentrations in human liver with SLOOP 3’P- 
MRS.
Subjects & methods: The exam inations were performed on a 1.5 T Magnetom 
VISION scanner. 10 healthy volunteers (mean age 25.6 ± 3 .7  years; 5 male, 5 
female) were studied in prone position. 3'P-spectra were obtained using a 3D-CSI 
technique ( 1 6 x 1 6 x 8  step encoding phases, FOV 400 x 400 x 320 mm3). For 
determ ination o f absolute concentrations 'Н -im ages acquired in transversal ori
entation through the whole liver were divided into 5 compartments. Using a con
centration of 2.5 mmol for ATP as internal standard, we determined absolute val
ues for phosphorous metabolites (PM ) PME, Pi, and PDE. SLOOP included cor
rections for inhom ogenous В 1 fields, T1 relaxation.
Results: All acquired 3'P -spectra had sufficient signal to  noise ratios for all ana
lyzed PM. Pi was detectable in all examined volunteers. Absolute concentrations 
for PME, Pi and PDE were 2.4 ± 0.6, 1.6 ± 0.5 and 14.2 ±  5.5 mmol respectively. 
The ca lculated PM E/PDE ratio was 0.16 ± 0 .0 6 , calculated Pi/ATP ratio was
0.81 ±  0.22 and the PDE/ATP-ratio was 8.03 ±  3.28.
Conclusion: SLOOP 3’P-MRS allows quantification o f phosphorous metabolites 
in human liver. SLOOP allows to use anatom ically m atched compartments. There
fore, the  com plete liver parenchyma can contribute to  the acquired signal.

B-0660 11:20
W hole body MR scanning in 30 seconds using real-time TrueFISP and a 
continuously rolling table platform
J. Barkhausen’ . H.H. Q uick ',T . Lauenste in ', M. Goyen’ , S.G. R ühm 1, G. Laub2, 
J.F. Debatin ', M.E. Ladd '; 'E ssen/D E ,2Erlangen/DE

Purpose: Development of a technique for a whole body MR scan, from  head to 
knees in 30 seconds based on a rolling table platform and real-time TrueFISP 
imaging.
Material and methods: The developed rolling table platform BodySURF (System 
for Unlim ited Rolling Field-of-view) with integrated surface coil was m ounted on 
top  of the original patient table of a Sonata MR-System (Siem ens Medical Sys
tems, Erlangen, Germany). During a 30 second scan, the patient was manually 
swept through the isocenter of the magnet and 390 continuous axial slices of the 
entire body are acquired. Data acquisition was performed with a real-time TrueFISP 
sequence (ТИ ЯЕ 2 .2 /1 .1 ms, FA 45°, matrix 63 x  128).The system was tested on 
three volunteers and five patients w ith metastatic cancer.
Results: The system  perform ed well in all e ight cases. All hepatic (19/19) und 
pulm onary lesions (17/17) w ith a diam eter exceeding 8 mm, detected on thoracic 
and abdominal helical CT were correctly identified on the TrueFISP images. In one 
patient multiple small pulm onary nodules (< 5 mm) were missed. Com pared to 
bone scintigraphy 11/15 osseous lesions were detected on the real-time TrueFISP 
images. Lesions in ribs were missed.
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Conclusion: Whole body MRI with real-time TrueFISP and BodySURF is feasible 
in 30 seconds and can be used for tum or screening and staging.

B-0661 11:30
Regenerative nodules o f the liver in B udd-Chiari syndrome: CT and MR 
findings with pathologic correlation
G. Brancatelli. M.P. Federle; Pittsburgh. CA/US

Purpose: To determ ine the  CT and MR imaging appearance of regenerative nod
ules of the liver in Budd-C h iari syndrome.
Materials and methods: We studied five patients (all wom en, average age 35, 
range 28 -  50) with Budd-C h iari syndrome and benign regenerative nodules. CT 
(n =  4) and MR images (n =  2) were retrospectively reviewed. Diagnosis was based 
on explantation of the liver (n = 2), surgical (n =  2) or percutaneous biopsy (n =  1). 
The number, sizes, enhancement pattern, hom ogeneity o f the lesions and the 
presence of surgical shunts were evaluated.
R esu lts : 51 lesions were identified. The size ranged from  0.6 cm  to 3 cm. On 
unhenanced CT, the tumors were isoattenuating (n =  3 3 ,94  %) or hyperattenuating 
(n -  2 ,6  %). On HAP imaging the lesions were all hyperattenuating (n =  35 ,100 %). 
On PVP the nodules were all hyperattenuating (n = 38, 100 %). In one patient 10 
tumors had an hypoattenuating ring on both HAP and PVP. On MR, the lesions 
were hyperintense (n =  21, 81 % ) or isointense (n = 5, 1 9% ) on T1-W I. One 
isointense 3 cm  nodule had an hyperintense ring. All tumors were hyperintense on 
T1-WI gadolinium enhanced HAP (n = 26 ,100  % ).The lesions were hyperintense 
(n = 16, 62 %) or isointense (n = 10, 38 %) on T 1 -W l gadolinium  enhanced PVP. 
The nodules were hypointense (n =  11, 4 2 % ), isointense (n =  9, 3 5 % % ) or 
hyperintense (n =  6, 23 %) on T2-W I. All tum ors enhanced hom ogeneously in all 
patients both on CT and MR. Three patients had a surgical m esocaval shunt. 
C on c lu s io n : Regenerative nodules in Budd-C h iari syndrome are small, multiple, 
hypervascular on HAP and PVP on both CT and MR imaging, and enhance ho
mogeneously.

B-0662 11:40

Intraindividual com parison o f a volumetric interpolated body exam (VIBE) 
with a 2D GRE sequence in patients w ith suspicion o f focal liver lesions
A. Huppertz. J. Scheidler, A. Kraus, B.J. W intersperger, T. Balzer, M.F. Reiser; 
M unich/DE

Purpose: To compare intraindividually a  three-dim ensional (3D) VIBE sequence 
(volumetric interpolated body exam) for MRI with a 2D GRE breath-hold, non fat- 
saturated equivalent in the  detection and characterization of focal liver lesions. 
Materials and methods: 13 patients w ith known or suspected focal liver lesions 
underwent 1.5 T  MRI at tw o different tim epoints w ith an interval o f 24 -  72 hours. 
In a firs t exam ina tion  pre- and  p os tco n tras t (0.1 m m ol/kg  gadopen te ta te  
dimeglumine) 2D GRE im aging (TR/TE/Flip 141/4.1/75) before, a fter 10 s, 50 s, 
120 s and 8 m inutes was performed. In a second examination 3D VIBE (5.2/2.6Z 
25) at the same timepoints using the same dose of contrast was performed. All 
images were compared independently by three blinded readers. Additionally, the 
image quality was assessed (overall image quality, SNR, CNR and Enhancement). 
Results: The total num ber of lesions detected was identical (n = 33) in both ex
aminations. The VIBE technique allowed for an improved characterization o f focal 
liver lesions by increased confidence in classification, higher spatial resolution 
and possibility o f m ultiplanar reconstruction. The liver/lesion contrast was higher 
for the VIBE sequence (not statistically significant p > 0.05). SNR was lower in the 
VIBE sequence (or all examined structures. Enhancem ent in liver parenchyma, 
lesions and aorta was equal in both sequences. Small vascular structures show 
higher enhancem ent in the VIBE sequence (p < 0.01 ).
Conclusion: VIBE technique is superior to conventional 2D GRE im ages in char
acterization of focal liver lesions during dynam ic evaluation. V IBE im ages com 
bine comparable liver/lesion contrast with better delineation o f small vascular struc
tures and multiplanar reconstruction possibilities.

B-0663 11:50

Liver metastases and MRI: Value of opposed-phase and water excitation  
sequences
B.J. Qp de Beeck. R Verbeek. F. Grignard, R. Luypaert, F. De Ridder,
M. Osteaux; Brussels/BE

Purpose: To evaluate the value of opposed-phase and w ater excitation MR se
quences com pared to the classical standard MR sequences for detection o f liver 
metastases.
Materials and methods: 20 patients with proven liver metastases underwent MRI 
examination on a 1.5 T  system (Vision, Siemens). The study protocol included a 
T2-weighted HASTE sequence with and w ithout fa t suppression, a T1-weighted

SGE sequence in-phase and opposed-phase and a water excitation sequence. 
D ynam ic gadolin ium -enhanced im aging was perform ed with the T 1 -weighted in- 
phase SGE sequence during the  arteria l and porta l-parenchym al phase, water 
excitation sequence in the  portal-parenchym al phase and a delayed T 1 -weighted 
SGE in-phase sequence w ith fa t suppression.
Results: The best sequence for liver metastases detection was the T 1 -weighted 
in-phase SGE sequence during the arteria l gadolin ium -enhanced phase (213 
metastases, 100 % ). No sign ificant difference in lesion detection was noticed on 
the T2-weighted HASTE sequence (99.5 %) nor on the pre-contrast in-phase SGE 
(98.1 %), portal-parenchym al gadolin ium -enhanced SGE (92.0% ) and delayed 
T1 SGE w ith fa t suppression (95.3 % ) sequences. The detection rate on the pre
contrast T1 opposed-phase SGE sequence was lower (86.8 % ), especially in pa
tients w ith liver steatosis. The T 1 -weighted water excitation sequence before and 
after gadolinium shows the w orst results (respectively 55.7 %  and 59.6 %) despite 
the excellent extrahepatic soft tissue contrast.
Conclusion: T1 -weighted w ater excitation im aging o f the liver is not suitable for 
detection of liver metastases. In patients with liver steatosis, detection of metastases 
should not be done by opposed-phase T 1 -weighted SGE sequences.
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B-0664 10:30

Delta 16 breast device: Advantages of its use in performing breast FNA
L. Grinvte. V. Mamontovas; Vilnius/LT

If suspicious focus in the breast is seen, FNA or core biopsy has to  follow. Delta 16 
biopsy system allows to  perform FNA without prelim inary target poin t spot com 
pression and magnification.
Purpose:
1. To perform  FNA with Delta 16 w ithout prelim inary com pression of suspicious 

focus.
2. To perform  FNA without spot com pression repetition.
3. To put into practice Delta 16 view correction program to  em phasize im portant 

m am m ography signs.
Materials and methods: 2500 accidental wom en have been examined during 
1998 -  2000.110 FNA were done with digital Delta 16 system and Alpha RT mam
mography unit.
Results: 70 o f 110 perform ed FNA were done w ithout prelim inary spot com pres
sion. 30 FNA were done after accurate spot compression and view magnification 
of target point. In 10 cases FNA were done w ithout spot com pression repetition 
when it was perform ed inaccurately. In all cases digital view correction system 
helped to reveal im portant m am m ography signs and to  perform  precise FNA. 
Conclusions:

1. Digital Delta 16 system is excellent for FNA.
2. Spot com pression and m agnification is not necessary before FNA with Delta 

16.
3. Com puterized view correction is indispensable for m aking clearer m am m og

raphy signs.

B-0665 10:35

Long-term  follow-up of nonpalpable breast lesions diagnosed as benign  
with stereotactic needle localized open biopsy
C. RiedJ.T.H. Helbich. M. Mem arsadeghi.T. Wagner, S. Taucher, G. Pfarl,
G. Wolf; Vienna/AT

Purpose: To assess the  false-negative rate of nonpalpable breast lesions d iag
nosed as benign with stereotactic localized open biopsy (SLOB).
Materials and m ethods: From January 1994 through Decem ber 1997, 1123 
SLOBs were perform ed in 1075 consecutive female patients. 472 cases (42 %) 
yielded m alignant results and 651 cases (58 %) benign results. Mammographie 
follow-up (mean 42 months) was available (until now) for 458 of the 651 benign 
cases (70 %). When fu rther abnorm alities in the operated breast were reported, 
pre- and postbiopsy mammograms, pathology reports, and results of subsequent 
mammographie follow-up were reviewed.
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Results: Twenty-two (5.4 % ) o f the 458 cases, for which follow-up was available, 
required further h istological clarification. 5/22 cases had im m ediate repeat open 
biopsy within 3 months. 3/5 cases proved to be cancer. In 17/22 cases repeat open 
biopsy was perform ed w ithin 8 to 53 months. Malignancy was diagnosed in 4/17 
cases. Th is represented a false-negative rate o f 1.3 % (six out of 458). 
Conclusion: A small percentage of cases d iagnosed as benign with SLOB will 
change and necessitate repeat biopsy. The data suggest tha t immediate repeat 
open biopsy is necessary in cases with a discordant result between histology and 
mammography. Cases that y ie ld  nonspecific benign results 6-month follow-up is a 
reasonable m anagem ent strategy.

B-0666 10:45

Com parison o f 11-g versus 14-g directional, vacuum -assisted breast 
biopsy: Quality of harvested tissue, false-negative rate and com plication  
rate
G. Pfar!, Т.Н. Helbich, M. Rudas, F. Lomoschitz, C. R iedl, G. Wolf; Vienna/AT  

Purpose: To compare quality of harvested tissue, false-negative rate, and com pli
cation rate of 11 gauge and 14 gauge directional, vacuum -assisted breast biopsy 
(DVABB).
Patients and methods: From July 1994 to  October 1999, 412 fem ale patients 
(age range: 25 -  88 years) underwent DVABB. 11 gauge DVABB was performed 
in 134 patients (32 .5% ), 14 gauge DVABB in 278 patients (67 .5% ). Following 
DVABB, pa tie n ts  unde rw en t e ith e r su rg ica l exc is ion  (n =  390; 9 4 .7 % ) or 
m ammographical follow-up (n =  22; 5.3 %). Histological results o f DVABB, surgi
cal breast biopsy and follow-up results were com pared and scored for the ir tissue 
quality on a three point scale (1 ... disagreem ent between DVABB and surgery; 
2  ... partial agreem ent;3 ... com plete agreement). In addition, we determ ined the 
false negative and com plication rate for both systems.
Results: Histological examination after surgery and follow-up proved 183 (44.4 %) 
to be benign, 18 (4.4 % ) to be high-risk-lesions and 211 (51.2 % ) to be malign. In 
the tissue quality 11 gauge DVABB scored better (score 2.92) than the 14 gauge 
system (score 2.91 ) (p > 0.05). Particularly, in calcifications 11 gauge DVABB scored 
better (score 2.92) than the 14 gauge system (score 2.88) (p > 0.05).The 11 gauge 
DVABB had a lower false negative rate (2.9 % ) than the 14 gauge system  (3.6 %) 
(p > 0.05). There was no difference in the complication rate between both sys
tems.
Conclusion: Our results indicate that both DVABB system s are reliable and safe 
techniques in the diagnosis o f non-palpable breast lesions. However, the use of 
11 gauge DVABB seems to  be advantageous particu larly in calcifications.

B-0667 10:55

Stereotactic vacuum -assisted breast biopsy: B i-RADS-classified results of 
74 lesions
K.C. S iegm ann. M. M üller-Schimpfle, A. W ersebe, N. Fersis, U. Vogel,
C.D. Claussen; Tubingen/DE

Purpose: Standardization of indication for stereotactic vacuum -assisted breast 
b iopsy by BI-RADS categorization.
Materials and m ethods: We performed 74 vacuum -assisted breast biopsies in 
53 patients, aged 30 -  78 years (mean 52.3) with m am m ographically detected 
lesions, sized 3 to 110 mm (mean 20 m m). M ost of the lesions consisted of 
m icrocalcifications alone or w ithin a mass (97 %; 72/74). They were classified ac
cording to  the BI-RADS categories (12 BI-RADS 3; 52 BI-RADS 4; 10 BI-RADS 5). 
Results: Histology revealed malignancy in 26 %  (19/74) o f the  cases. Ductal in 
situ carcinom as (n = 13) were the m ost com m on findings in th is group. From each 
lesion 8 to 72 cores (mean 26) were taken in a mean time of 60 (25 -  135) m in
utes. A com plete/partial/insuffic ient removal o f the lesion was achieved in 21/51/2 
cases (total = 74). No BI-RADS 3 lesion (0/12), 19 %  (10/52) o f BI-RADS 4 le
sions and 90 %  (9/10) BI-RADS 5 lesions were malignant. In 4/19 cases (21 %) 
specimen histology underestim ated the lesions pathology which was obtained af
ter operation (in situ instead o f invasive carcinoma).
Conclusion: Vacuum-assisted breast biopsy is a reliable procedure that can avoid 
open surgical b iopsy in cases of BI-RADS 4 m icrocalcifications with typically low 
positive breast biopsy rates. Moreover it is useful in BI-RADS 5 lesions to  assess 
the lesion extent if com plete surgical removal is questionable and in BI-RADS 3 
lesions if additional factors exist (e.g. patient w ishs biopsy).

B-0668 11:05

S te re o ta c tic  b io p s y  o f DCIS o f th e  b reast: U n d e re s tim a tio n  o f d isease
P. C rys ta l1. S. Strano7, J. Goldshtein ’ , M. Koretz'; 'Beer-Sheva/IL, 2Jerusalem/IL  

P u rpose : The goal of this study was to  assess the diagnostic accuracy of vacuum- 
assisted stereotactic b iopsy (VASB) in the diagnosis of ductal carcinoma in situ 
(DCIS) of the breast.
M a te ria ls  and  m e th o ds : We retrospectively reviewed 337 VASB performed at 
our institution. DCIS was d iagnosed in 57 cases. Surgical histopathologic results 
o f DCIS patients were available in 48 wom en and com pared with the findings at 
VASB. We defined the results as concordant, when only DCIS was evident at 
surgery, o r discordant, when invasive carcinom a was found at surgery.
R esu lts : Concordance between VASB and surgical h istopathologic results was 
found in 37 (77 %) cases. No residual tumor was found at surgery in 3 (6 %) cases. 
Invasive carcinom a was found at surgery in 8 (17 %) cases. Nine patients with 
DCIS were lost to follow-up because unavailable surgical reports o r lack o f surgi
cal treatment.
We evaluate the influence o f the different factors on the accuracy o f DCIS diagno
sis. W e did not find statistically significant difference between the results of VASB 
in 3 physicians. The average num ber o f specim ens in overall group and in d iscor
dant cases was similar. We used various device for VASB, but DCIS underestima
tion rate has not been statistically different.
C o n c lu s io n : Our results confirm s that despite the fact that VASB is an accurate 
technique for diagnosis o f DCIS, underestimation o f invasive disease is still com 
mon.

B-0669 11:15

R esu lts  o f re e xc is io n  a fte r  s te re o ta c tic  vacuum  b io p s ie s  (V B ): 210 cases
K. Rotter. L. Götz, D. Köthe, G. Häntschel, D. Lampe, J. Buchmann,
S.H. Heywang-Köbrunner; Halle a. d. Saale/DE

P urpose : Com pared to  core needle biopsy VB allows to remove a much larger 
volum e o f tissue. Thus sam pling error can be reduced significantly and a benign 
diagnosis is much more reliable after VB than after needle biopsy.
By correlating the histopathologic results of VB and reexcision, which is performed 
ina li malignant o r borderline (ADH) lesions, the num ber o f underestimates (change 
o f ADH to DCIS or invasive carcinom a and change of DCIS to invasive carcinoma) 
was evaluated. Furtherm ore correlation of im aging assessment of complete ver
sus partia l removal was compared w ith histopathologis outcome.
M ethods and  m a te ria ls : 210 reexcisions after VB (using 11 G probes) were evalu
ated. Final diagnosis was invasive carcinoma (76), DCIS (105), LCIS 5, ADH (24). 
R esu lts : A change from ADH to DCIS (12.5 %), DCIS to invasive carcinoma (6.7 %) 
and DCIS with suspected invasion to invasive carcinoma occurred in 17 cases 
(8 %). Radiologically incom plete removal (48.5 % ) proved histologically complete 
in 3 %, incomplete in 45 %. Radiologically complete removal (51.5 %) proved com
plete in 31 %, incom plete in 20.5 %.
C o n c lu s io n : Undersestimates cannot be com pletely avoided. Radiologic assess
ment concerning com plete removal is unreliable in at least 40 % o f cases. There
fore reexcision remains necessary after VB w ith m alignant o r borderline histology.

B-0670 11:20

R esu lts  o f a m u lt ic e n te r e va lu a tion  o f s te re o ta c tic  va cuu m  b io p s ie s  (VB) 
fo r  w o rk -u p  o f m a m m o g ra p h ica lly  de tec ted  ind e te rm ina te  les io n s
K. Rotter1. U. Kettritz2, M. Murauer3,1. S chree f1; 'Halle a. d. Saale/DE, 
-Deggendorf/DE, 3Berlin/DE, 4Kiel/DE

P urpose : First reports indicated that VB may allow  improved accuracy over core 
biopsy. Purpose o f this study was to check reproducibility o f the results in a 
m ulticenter evaluation.
M ethods and  m a te ria ls : Prerequisites for participation were experience with > 100 
procedures, dedicated interdiciplinary breast center. In the 5 centers data o f > 1500 
VB studies had been accumulated and were evalueted retrospectively. Indications: 
m ainly indeterm inate or moderately suspicious (95 % ) or suspicious lesions (5 %). 
Approxim ately 60 %  of the lesions were < 1 cm. For VB > 20 cores were acquired 
using 11 g probes. All m alignancies are verified by reexcision, benign lesions are 
followed a t 6 -  12 m onths to check com plete or partial removal.
R esu lts : 23 % lesions proved malignant, 4 %  ADH. Among malignant lesions early 
malignancy strongly prevailed (60 %). 50 % of all lesions and approximately 85 % 
of lesions < 1 cm  were com pletely removed (imaging assessment), as proof of 
representative removal. So far no false negative diagnoses occurred. Repeat pro
cedures due to  technical problems: 1 % ; com plications requiring surgery: 0 .3  %, 
requiring 1 night stay: 0.3 %, requiring term ination of VB 0.5 %.
C o n c lu s io n : VB proves a very accurate and a safe procedure in dedicated breast 
centers.
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В-0671 11:25

Indications for and accuracy of a localization clip in breast diagnosis and 
breast therapy
R.W.S. Schulz-W endtland. U.G. Aichinger, N. Lang, W.A. Bautz; Erlangen/DE  

Purpose: To assess indications and accuracy of a localization c lip  a fter u ltra
sound core cut breast b iopsy and vacuum-assisted breast biopsy.
Materials and methods: Retrospective review was perform ed of 22 lesions that 
underwent placement of a localizing clip directly into the  lesions after ultrasound 
core cut breast biopsy o f lesions with the classification BI-RADS 4 (n 7) (group 
1), stereotactic vacuum-assisted breast biopsy with suspicion o f m astopathy DD 
DCIS (BI-RADS 4/5) (n = 10) (group 2) and before undergoing preoperative che
motherapy (BI-RADS 5) (n = 5) (group 3).The localization and possible divergence 
of the tissue markers were compared with the follow-up mammograms by a x-y 
grid. Mammography and histology findings have been compared.
Results: The divergence o f the tissue markers of the group 1 and 2 (n =  17) amounts 
to the follow-up m ammograms 3 m onths later less than 0.5 mm, after 12 months 
at 16 patients less than 0.5 cm, at one patient less than 1.0 cm  in both planes in 
comparison with the initial images. A t all patients o f the group 3 (n = 5) the tissue 
m arker clip were the only possibility of the localization of the prim ary tum or after 
neoadjuvant chem otherapy and negative results by all d iagnostic m ethods (clini
cal examination, mammography, ultrasound, MRI).
Conclusion: Tissue m arker c lip  should be placed after all interventions except an 
operation follows at once after localization by w ire in breast cancer.

B-0672 11:35

Galactoscopy: A new method in breast diagnosis?
R.W.S. Schulz-W endtland’ . U.G. A ichinger', S. Kraem er1, H. Schaaf2, N. Lang', 
W.A. Bautz'; ’Erlangen/DE, 2Pfaffenhofen/DE

Purpose: Cytology, ultrasound and galactography are the im portant m ethods in 
the diagnosis of pathological nipple discharge. Our aim  was to evaluate the new 
possibilities of the microendoscopic examination of lactiferous ducts (galactoscopy). 
Materials and methods: From 12/99 to 08/00 we examined 11 patients with patho
logical (bloody) nipple discharge by cytology, ultrasound, galactography and the 
new developed method galactoscopy: after local anesthesia we used the endo- 
scopic-system Endo Gnost®  (Poly Diagnost). The ducts cannula has an outer/ 
inner diameter of 0.45 m m/0.36 mm, working length 30 mm, the endoscope an 
outer diameter of 0.30 mm, 1600 pixel, integrated light fibers for illumination, adapted 
to a CCD-camera.
Results: The exam ination  w as possib le  at all 11 patien ts. The  v isua l and 
galactographical diagnosis intraductal papilloma (11 patients) and intraductal 
cancerin two cases.
Conclusion: The present pilot study confirm  the possibility of lactiferouss duct 
visualization endoscopically using fiberoptics (galactoscopy).

B-0673 11:40

Radio-frequency-breast-electro-biopsy (RF-BEB): A new diagnostic and 
therapeutic interventional m ethod in breast disease?
R.W.S. Schulz-W endtland1. H. Sittek2, N. Heske3, S.H. Heywang-Köbrunner4; 
'Erlangen/DE, ?Munich/DE. 3Turken(eld/DE, JHalle a. d. Saale/DE  

Purpose: Core cut biopsy, vacuum-assisted breast biopsy and ABBI are standard 
interventional methods in breast diagnosis. Our aim  was to evaluate the possib ili
ties of the Radio-Frequency-Breast-Electro-Biopsy (RF-BEB).
Material and method: From 7/00 until 9/00 we examined 14 patients w ith suspi
cious lesions (BI-RADS 4) by clinic, sonography, mammography and the RF-BEB: 
after local anaesthesia we placed a coaxial system sonographically guided direct 
at the lesion. Through this a high frequency double walled (saline solution) m icro
tome could be pushed forward. After turning around the m icrotom e under high 
frequency the specimen and cell rests will be taken out com pletely by a vacuum 
adapter. Changing the angle of the coaxial system allows multiple biopsies. After 
the procedure and retraction of the coaxial system  steristrips close the site of 
puncture.
Results: The examination was possible at all 14 patients. At 8 patients the lesions 
could be resected com pletely and at 6 patients o f more than 50 %. The histologi
cal diagnosis was fibroadenoma in all cases.
Conclusion: The present pilot study confirm  the possib ilities of RF-BEB as an 
interventional method for diagnostic and therapeutic indications in breast disease.

B-0674 11:45

M R-guided vacuum -assisted biopsy of breast lesions: A m ulticenter study
H. S ittek '. C. Perlet’ , A. Heinig2, B. Amaya2, D. Lampe2, J. Buchmann2,
P. Schneider1, S.H. Heywang-Köbrunner2; 'Munich/DE, гНаЧе a. d. Saale/DE  

Purpose: To determine the accuracy and clinical application o f MR-guided vacuum 
biopsy (VB) of contrast enhancing lesions.
M aterial and methods: M R-guided vacuum -assisted breast biopsy with an 11 
gauge device was performed in 129 lesions. Verification included re-excision of 
m alignancies as well as correlation of h istology and follow-up im aging in benign 
lesions.
Results: O f 129 lesions 37 were diagnosed as malignant, 3 as atypical ductal 
hyperplasia (ADH) and 89 as benign. Diagnosis of all malignancies proved correct 
with re-excision histology. 16 % of m alignant lesions were removed com plete ly by 
VB. One invasive ductal carcinom a was underestim ated as ADH. O f benign le
sions, one was found with no change, in all o ther cases M R-follow-up proved par
tial o r com plete removal o f the lesion.
Conclusion: M R-guided vacuum  biopsy offers good posibility in estim ating small 
lesions which are not visible by any other modality.

B-0675 11:50

Cryotherapy of breast cancer under ultrasound-guidance: Initial results
S.O.R. Pfleiderer. A. Schneider, W.A. Kaiser; Jena/DE

Purpose: The aim  of our study was to investigate the feasibility and potentia l of 
cryosurgery in the therapy o f breast cancer.
Materials and methods: 14 patients (58.5 + 10.4 a) with breast cancer under
went cryotherapy. A fte r u ltrasound-guided p lacem ent of the cryo probe in the tu 
m or two freeze/thaw cycles with a duration of 7 and 5 m inutes respectively were 
carried out. The diameters of the occuring iceballs were measured sonographically. 
The patients were operated w ithin 2 to  5 days later. The operation specim en were 
evaluated histologically.
Results: The m axim um  diam eters o f the iceballs were between 21 and 31.8 mm. 
The surface of the iceballs was well definable in ultrasound. 5 tum ors with a d iam 
eter below 16 mm did not show rests of invasive cancer after treatment. 3 of them 
had DCIS in the surrounding. Subtotal necrosis was observed in 11 tum ors which 
had a diam eter o f 16 mm and more.
Conclusions: After these first cases cryotherapy seem s to be prom ising in the 
treatm ent of small breast cancers. The remaining DCIS may be due to the short 
period o f tim e between cryotherapy and histological evaluation. In larger breast 
cancers tw o or more cryo probes should be used to  achieve larger iceballs.
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B-0676 10:30

Utility of polymerase chain reaction (PCR) for detecting m ycobacterium  
tuberculosis (ТВ) in specim ens from  transthoracic lung aspiration
E.-Y. Kana. J.-A. Choi, B. Suh, Y.-W. Oh, C. Lee, J. Shim; Seoul/KR

Purpose: To determ ine the clin ical u tility o f PCR in detecting ТВ in specim ens 
from transthoracic lung aspiration.
Materials and methods: PCR for detecting ТВ from lung aspirates was performed 
prospectively in addition to cytologic and/or histologic study in 45 patients in whom 
CT diagnosis was difficult. Transthoracic lung aspiration was performed with 21 
gauge needle by a radiologist by C T  (n = 25), US (n = 5) and fluoroscopic guid
ance (n = 15). Final diagnoses were prim ary m alignant neoplasm (n = 18), me
tastasis (n =  1), ham artom a (n =  1),TB  (n = 17), and pneumonia (n = 8), including 
actinom ycosis and aspergillosis.
Results: In 17T B  patients, PCR was positive in 11 and negative in 6. Am ong 11 
with positive PCR. 7 included malignancy at CT diagnosis, 8 showed negative 
sputum AFB, and only 1 was diagnosed histologically as ТВ from  lung aspirates. 
In 19 malignancy cases, PCR was negative in all. 7 of 19 included ТВ and 8 showed 
associated ТВ lesions at C T  diagnosis. PCR was negative in ham artom a and 
pneumonia. Sensitivity and specific ity of PCR in detecting ТВ  from  percutaneous 
lung aspirates were 64.7 %  and 100 %.
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Conclusion: PCR for detecting ТВ from  percutaneous lung aspirates would be a 
good adjuvant to  h istologic and cytologic diagnosis for the definitive and d ifferen
tial diagnosis o f tuberculosis.

B-0677 10:40

Atypical extrapulm onary tuberculosis: Is biopsy essential?
L. Thanos, A. Patsalides. S. Mylona, S. Arapostathi, A. Papatheodorou,
N. Batakis; Athens/GR

Purpose: Diagnosis of extrapulm onary tuberculosis (ТВ) has proved to be par
ticularly difficult. The aim  o f our presentation is to present our experience with 
atypical cases o f extrapulm onary ТВ and show that culture or histologic analysis 
of b iopsy specim ens is still required in m any patients for definitive diagnosis. 
Methods and materials: We present the com puted tom ography (CT) findings of 
seven patients that were referred to our departm ent with clinical evidence o f ТВ. 
CT reveiled granulomas in atypical extrapulm onary sites. These findings could not 
verify extrapulm onary ТВ because the ir location was not usual and the radiologic 
findings could be attributed to many other diseases.
Results: The granulom a sites identified w ith C T  are the follow ing: sym physis pu
bis 1, paravertebral w ithout vertebra involvement 1, ischium  2, porta hepatis 1, 
pelvis 1, thoracic wall 1. CT guided biopsy was performed in all patients and histo
logic specim ens were obtained successfully in a ll cases. No com plications were 
observed. The culture, staining and histologic findings were typical of ТВ in all 
cases and the patients were treated accordingly.
Conclusions: The correct diagnosis o f extrapulm onary tuberculosis can take 
months. A high level o f suspicion is required when dealing with high risk patients. 
The staining culture and the  histologic analysis o f the biopsy specim ens is essen
tial for definitive diagnosis, especia lly in atypical cases.

B-0678 10:50

Outpatient treatm ent of iatrogenic pneum othorax with small-bore  
catheter: Experience in 45 cases
L. Pancione: Turin/IT

Purpose: The use o f sm all-bore catheters to  treat patients with sym ptom atic and/  
or h igher than 30 % iatrogenic pneum othorax (PNX), fo llow ing upon lung biopsy 
was assessed. Th is study describes the  procedure and the possib ility of patient 
follow-up in an outpatients departm ent.
Materials and methods: 45 patients w ith Iatrogenic pneumothorax, which was 
not resolved by suction, were studied. U nder fluoroscopic o r CT guidance a 6.3 
French intrathoracic pig-tail catheter (Cook), using the trocar technique, a t a point 
corresponding to the third o r fourth  intercostal space on the m idclavicular line was 
placed. A fter suction of intrathoracic a ir the  catheter was connected to a Heimlich 
valve. If at the x-ray examination after two hours no recurrence of the PNX emerged, 
the  patient was discharged and underwent x-ray follow-up every 24 hours in the 
outpatients departm ent. If PNX recurred, o r if pain and/or dyspnoea persisted, the 
patient was readm itted for at least one week.
Results: All cases were cured successfully. Only 9  patients were readm itted of 
which in 4 cases 8 - 1 0  French catheters were used.
Conclusions: The procedure is easy to  perform , with few risk, good tolerance, 
and low costs. In m ost cases follow-up can be performed in the outpatients depart
m ent. Finally, the possib ility  of trea ting  an ia trogen ic  PNX com plicating  an 
interventional technique under radiological guidance further prom otes the accept
ability of this procedure by colleagues from  other medical disciplines.

В-0679 11:00
US-guided percutaneous aspiration o f pleural fluid
E. Testempassi. A. Attard, V. Sotiropoulou, D. Kazos, C. Artinopoulos;
Athens/GR

Purpose: The purpose o f our study is to assess the role of U ltrasound (US) in the 
accurate diagnosis o f pleural e ffusions and to  com pare the success rate of blind 
and under US guidance aspiration o f pleural fluid collections.
Materials and methods: A total o f 556 patients were examined by Ultrasound for 
the investigation of known or suspected pleural effusion. All the above patients 
had perform ed unsuccessful blind thoracentesis of pleural effusion.
Results: The cause o f pleural flu id was neoplastic in 221 cases, inflam m atory in 
198 patients, tuberculosis in 52 patients and no evidence of pleural fluid was in 85 
patients. 113 patients had bilateral pleural effusions. Aspiration was performed in 
all patients w ith pleural flu id and the overall success rate was 92 % .There was no 
com plication o f pneum othorax in all above patients a fter the aspiration.

Conclusions: US is a useful and cost-effective examination in the investigation of 
p leural fluid and it is significantly helpful in the definition of the exact location of the 
flu id and precise poin t o f puncture. It is also useful in the assessment of fluid 
m orphology, the presence o f loculations and pleural thickening.

B-068011:10
CT guided FNA of m ediastinal masses
M. Stassinopoulou. E. Tavernaraki, M. M itropoulou. K. Deliveliotis.
A. Tavernaraki, D. Daskalopoulou, S. Markidou; Athens/GR  

Purpose: To evaluate the effic iency of the CT guided FNA as a safe and quick 
m ethod for the diagnosis of the m ediastinal masses in out- and inpatiens. 
M aterials and methods: W e perform ed FNA on 46 patients aged 21 -  82 years 
(15 F, 31 M) with mediastinal masses. During the prelim inary CT scan, the entry 
site of the needle (20 -  22 G) was determ ined and the safest route to the lesion 
was chosen. A scan confirm ed the location of the needle tip. We used negative 
pressure on the syringe to obtain material through the needle. It is im portant to 
a llow  the pressure to  equalize before rem oving the  needle. The taken cytological 
specim en was examined by the  cytopathologist. A  post biopsy C T  scan was per
formed.
Results: The follow ing results were obtained: 2 nodular hyperplasias o f thyroid, 1 
thym ic cyst, 2 Hürthle ce lls tumors, 4 thymomas, 1 reactive lymphadenitis, 1 tb 
lym phadenitis. 1 cat scratch disease. 2 HD, 10 NHD, 11 metastatic adeno Ca, 3 
small cell Ca, 1 m alignant thymoma, 1 anaplastic thym ic seminoma, 1 myeloma, 
1 m alignant fibrous histiocytoma, 2 m alignant schwannoma, 1 chondrosarcoma, 
1 m yxoid liposarcoma. Forty out of 46 (86.9 % ) cases were histologically con
firm ed by surgical biopsy.
Conclusion: CT-guided FNA is a safe, fast and low cost method to determ ine a 
precise diagnosis of m ediastinal masses.

B-0681 11:20
Low-dose digital radiography detection o f tuberculous lung lesions
I.B. Belova. V.M. Kitaev; Moscow/RU

Purpose: Prophylactic fluorographic exam ination has been the main method for 
detecting lung tuberculosis in Russia. It is expected that the countrywide installa
tion o f low-dose dig ita l radiographic devices (LORD) “ Siberia1· w ill improve radio
logical screening.The purpose was to  determ ine the  potential role of LORD in the 
prophylaxis o f lung tbc and to study the presentation of tbc on these digital im 
ages.
Materials and m ethods: LORD is a digital X-ray imaging device with a multiw ire 
proportional cham ber used as the detector. LORD has high contrast sensitivity 
(less than 1.5 %) and w ide dynam ic range (over 130), the dose fo r lung examina
tion is 3 - 5  mR. Digital chest images of 30 925 high-risk patients were analysed. 
Results: In 1.9 % of the patients additional examinations were necessary. In 265 
patients undiagnosed lung disease was detected. There were 9 cancer cases, 36 
tuberculosis, 189 acute pneumonia, 31 others. Unlike X-ray film  digital images 
showed much better destruction, nodules, caverns, etc.
Conclusion: The LDRD screening was highly efficient in detecting lung disease. 
The use of “Siberia” can be recommended especia lly because of its low dose.

B-0682 11:30

MRI follow -up of pulm onary m anifestations in patients with Wegener's  
disease
J. B iederer1. M. Reuter1, C. W inkler1, M. Both1, C. R ichter2, A. Schnabel2,
W.-L. Gross2, M. H eller1; ’ Kiel/DE, 2Lübeck/DE

Purpose: To evaluate if MRI using a specially adapted protocol could replace СТ/ 
HRCT for m onitoring pulm onary manifestations o f system ic W egener’s disease. 
Methods and m aterials: Nine chest MRI o f 6 patients with different stages of 
pulm onary W egener’s disease were evaluated blinded to  C T  findings and then 
com pared with recent CT/HRCT examinations (two observers/judgement by con
sensus). MRI sequences: T1-G R E  brea th-ho ld  (TR /TE 129/2.2 ms, matrix 
1 7 3 x 2 5 6 ) , T2-haste breath-ho ld /card iac gating (TR/TE 2000/43 ms, matrix 
1 9 2 x 2 5 6 ) , T2 -TS E  respira tion  ga ting  (TR/TE 3000 -  4000 /120  ms, Matrix 
270 X 512), 6 - 1 0  mm slices, pulsation artefacts on T1-GRE compensated by 
presaturation.
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Results: Granulomas were detected when 5 mm or larger, reticular/linear opaci
ties when 0.5 mm or thicker. Detection of m ediastinal lymph nodes and reticular 
patterns in the lung periphery were superior on T2-TSE. In 2/9 exam inations high 
signal intensity of lung parenchyma on T2-weighted MRI correlated well w ith re
cent ground glass opacities seen on follow-up HRCT. High T2-signal of granulo
mas may indicate inflam m atory activity, but the num ber is too small for correct 
statistical evaluation. Advantages of MRI are free choice of imaging plains, excel
lent soft tissue contrast and absence of ionising radiation.
Conclusion: MRI has the potential to replace CT for follow up in patients with 
pulm onary W egener's disease, as the com bined sequence protocol offers high 
spatial resolution and excellent soft tissue contrast. The study w ill be continued.

B-0683 11:35

Radiologic-histologic correlation o f the lung: Experim ental quantification  
of lung tissue shrinkage during histologic preparation of fixed lung tissue
J. Kemper'. C. Müller-Leisse2, A. Prescher3, P. Fuchs3, U. M odder';
’Düsseldorf/DE, 2M önchengladbach/DE, ‘Aachen/DE

Purpose: Radiologic-histologic correlations of lung tissue have revealed a shrink
age of unknown degree during histologic preparation. The aim  of th is study was to 
experimentally quantify the degree o f lung tissue shrinkage and establish a pos
sible correction factor allowing a precise morphom etric correlation between radio
logic and histologic morphology.
Material and methods: Porcine lungs were fixated in a glykol-form alin solution 
for radiologic in-vitro examination. We determ ined via photoplanim etric method 
the bronchial wall thickness, the diameter, the luminal area of 30 bronchi o f vary
ing sizes, and the area o f 13 parenchymal lung samples. All specim ens were then 
histologically em bedded in paraffin by standard procedures. The histologic speci
mens were examined by photoplanim etry for the sam e param eters as m entioned 
above. Correlational and significance analyses were calculated for analogous 
measurements in both groups.
Results: All parameters showed a significant degree o f shrinkage (p <  0.0001). 
The degree of shrinkage of the bronchial wall after h istologic preparation was on 
average 4.8 ±  1.4 %. The diameter, the lum inal area o f the brochi, and the paren
chyma shrink an average of 12 ±  1.7 %, 22.7 ± 1.9 %, 33.9 ± 1.5 %. C orrespond
ing correction factors could thus be calculated (histology-fixation).
Conclusion: To our knowledge, we introduce for the first time correction factors p 
which allow the elim ination of shrinkage artefacts in fixated lung tissue during 
histologic preparation. These factors constitute the base for exact m orphom etry 
and establish a model for reliable radiologic-histologic correlation o f the lung.
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B-0686 10:30

Quantitative assessm ent of regional cerebral blood flow by perfusion CT:
A validation study in human patients by sim ultaneous cerebral stable  
Xenon-CT
M. W interm ark, J.-P. Thiran, P. Maeder, P. Schnyder, R. Meuli; Lausanne/CH

Purpose: Demonstration o f the validity of perfusion CT examinations fo r quantita
tive m easurem ent of rCBF by com parison with the results of stable Xenon-CT, 
considered as a gold standard\CRLF
Materials and methods: Twelve stable Xenon and perfusion cerebral C T  were 
achieved within a few m inute interval in patients with various cerebrovascular d is
eases. Perfusion C T  studies were perform ed with a m ultidetector spiral CT unit, 
using the fo llow ing protocol: 25 successive 10 mm CT sections obtained every 2 
seconds, 80 kVp, 200 mAs, CT acquisition beginning 2 seconds prior to intrave
nous adm inistration of iodinated contrast m aterial a t a rate o f 5 cc per second. 
rCBF m aps were calculated from  CT data according the central volum e principle, 
by s in g u la r va lu e  d e c o m p o s itio n  (S V D ) a nd  le a s t m ean  sq ua re  (LM S ) 
deconvolutions. They were com pared to the stable Xenon-CT values in 20 regions 
of interest (ROI) at each section level in all patients, through bilateral T-tests for 
m atched variables and linear regression analysis.
Results: Linear regression analysis dem onstrated an overall strong correlation 
between perfusion and stable Xenon rCBF values (r: 0.89 and slope: 0.87 for SVD 
and r: 0.82 and slope: 0.83 for LMS). No significant difference (p > 0.1 ) could be 
observed between perfusion and stable Xenon-CT results on the one side and 
between both deconvolution m ethods on the other.
Conclusion: Cerebral perfusion CT studies allow  for accurate and reliable quan
titative m easurem ent of rCBF in a large range o f rCBF values. Perfusion CT is 
thus m eant to afford new opportunities in the managem ent o f acute stroke pa
tients.

B-0684 11:40

Computed tom ography investigation of chest gunshot wounds
A. Salzano. V. Mocera, M. Amitrano, A. Nunziata; Naples/IT  

Purpose: To evaluate the  role of CT in detecting chest gunshot wounds, espe
cially the complex pleural and poulm onary associated lesions, im portant for the 
surgical approach, intensive care or conservative treatment.
Methods and m aterials: We report our experience of 34 cases (33 m ales and 1 
woman; mean age: 34 years, range 17 -  49 years) o f chest firearm s w ounds ob
served in the last five years and studied by CT investigation. C T  was carried out in 
emergency by dynam ic scans and d irectly w ith i.v. contrast agent injection. 
Results: CT assessed lung comptusive-laceration areas in 27 cases, hemothorax 
in 20, soft tissue chest wall enphysema in 14, pneum othorax in 9 (combined with 
hemothorax in 8) and pneum om ediastinum  in 5. The rupture o f d iaphragm  was 
diagnosed in 5 cases and poulm onary atelectasia in 4; C T  showed vertebral in ju
ries of thorax in 14 cases with spinal dam age in 8 cases; D3 and D5 involvement 
resulted most frequent.
Conclusion: CT is the method o f choise to diagnose in emergency the main chest 
gunshot wounds, permetting rapidly the diagnosis of radiological features due to 
the impact and damages of bullet o f the thorax and other body districts. Besides, it 
provides to the surgeon an accurate approach and therapeutical planning.

В-0685
withdrawn by author

B-0687 10:40

MRI and electrophysiology in lateral m edullary infarction (W allenberg’s 
syndrom ) predicting central poststroke pain
C. Fitzek' . S. Fitzek', U. Baumgärtner2, W. Magerl2, R.D. Treede2, H.C. Hopf2,
P.P. Urban2, P. Stoeter2; 'Jena/DE, 2M ainz/DE

Purpose: To identify clinical, e lectrophysiological and MRI predictors o f central 
poststroke pain in patients w ith m edullary infarctions.
Methods and materials: Clin ical findings, frequency o f post stroke pain, high 
resolution MRI, b link reflex, and quantitative sensory testing (QST) were investi
gated in 12 patients w ith m edullary infarction.
Results: O f the 12 patients w ith m edullary infarction, 8 (67 % ) developed central 
poststroke pain w ithin days to 24 month after acute infarction. Facial pain corre
lated significantly w ith MRI lesions in the lower parts of the m edulla and w ith con
tact o f the lesion with the trigem ial spinal tract and nucleus (TSTN). Although there 
was one patient who had a small lesion projecting on the spinothalam ic tract (ST) 
and developed contralateral pain o f the limbs, only, we found no statistical correla
tion between pain syndrom es and contact of lesions w ith ST.
Conclusion: Electronic m atching of high resolution MRI in com bination with e lec
trophysiological and clinical data is a qualified approach to validate current under
standing o f functional structures and pathways in brainstem.

B-0688 10:50

Hyperacute ischem ic stroke w ithin 6 hours of stroke onset evaluated by 
diffusion-weighted MR imaging and fast flu id-attenuated inversion- 
recovery MR imaging: The value of arterial hyperintensity in diffusion- 
negative stroke
M. M aeda. T. Ishii, H. Sakuma, K. Takeda; Tsu/JP

Purpose: Our purpose o f this study was to  evaluate the value of fast flu id-attenu
ated inversion-recovery (FLAIR) imaging in comparison to Diffusion-weighted (DW) 
imaging in patients w ith hyperacute stroke.
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M ethods and m aterials: We reviewed cerebral MR images in a 13-month period 
in whom DW imaging and fast FLAIR im aging were performed w ithin 6  hours after 
onset (n =  11). Special attention was paid to the presence or absence o f arterial 
hyperintensity (AH) on FLAIR images and abnorm al high signal regions on DW 
im ages in the affected vascular territories.
Results: AH was positive in 8 o f the  11 patients, all o f whom  had embolic- o r 
throm botic-type infarctions with m iddle cerebral a rteria l (MCA) distribution. AH 
w as negative in the remaining 3 patients. The regions o f high signal diffusion ab
norm alities were found in 10 of the 11 patients. A single patient showed an ab
sence of diffusion abnorm ality but the presence of AH in the affected MCA terri
to ry  on the initial MR examination, in whom  em bolic infarction was later found. 
Conclusion: Although DW imaging is highly sensitive in stroke, DW imaging alone 
may not rule out possible infarction. AH can precede diffusion abnorm ality and 
may provide a clue to early detection of im pending infarction.

B-0689 11:00

Diffusion weighted MRI at 0.5 T: Com parison with the turboFLAIR  
sequence in stroke patients
A. M aubon'. M .-P Boncoeur-M artel', M. DeGraef2, P.-Y. Daclin2,
J.-P. Rouanet de Lavit2; ' L imoges/FR, L'M ontpellier/FR

Purpose: Evaluate the feasibility and diagnostic value at low fie ld MRI of a d iffu 
sion weighted m ultishot echo-planar sequence (DW) for detection of acute stroke. 
Methods and m aterials: Eighty eight patients (36 male, 52 female, mean age 
66 ± 9 year) referred for acute neurological d isturbance. Cranial MRI on a 0.5 T 
im ager with 15 mT/m gradients and echo planar capab ilities. Sequences included 
turboFLAIR (TR /TE /T I8000/300/2000, TSE factoe 20, NSA 4 ,2 5 6  x  256 ,16  6 mm 
slices, 4:56 minutes) and Diffusion weighted multishot echoplanar sequence (spec
tral fat saturation, TR/TE 3327/140, EPI factor 13, NSA 2, 128 x 128, 16 7 mm 
slices, phase, m easure and slice gradients activation, b =  0 and 775 s/m m 2, 2:23 
minutes). Prospective double blind comparison of DW and FLAIR for the detection 
of stroke.
Results: A stroke was found in 60/88 patients (6 8% ) w ith 102 locations alto
gether. Patient motion severely degraded the sequences making them non diag
nostic in 13/88 (15 % ) and 5/88 (6 %) for DW and FLAIR respectively (p < 0.05). 
Acute lesions, not detected on the FLAIR sequence, were detected in 12 patients 
(20 locations) with the DW sequence (p < 0.02). No statistically significant d iffer
ence was found for lesions at the acute or late phase.
Conclusion: A diagnostic quality DW sequence is routinely feasible on a com 
m ercial low field magnet. DW proved specialy useful to differentiate between acute 
and o lder lesions that all appear as high signal on the  FLAIR sequence.

B-0690 11:10
Diffusion and perfusion in subregions of ischem ia: A magnetic resonance  
imaging study in acute ischem ic stroke
Y. L iy ', J.O. Karonen’ , R.L. Vanninen1, J. Perkiö2, M. Könönen’ , P.A. Vainio’ ,
S. Soim akallio ', H.J. Aronen’ ; 'K uop io /F I,2Helsinki/F l

Purpose: To study the apparent diffusion coefficient (ADC) and perfusion changes 
in subregions o f acute (< 24 h) cerebral ischemia.
Materials and methods: We retrospectively studied 14 stroke patients who were 
im aged with diffusion and perfusion MR im aging on day 1 (< 24 h) and day 8 and 
whose infarcts showed clear enlargement in diffusion MR images during the week. 
M aps of ADC, cerebral blood flow (CBF), cerebral blood volum e (CBV), and mean 
transit tim e (MTT) were generated from  diffusion and perfusion MR images. ADC, 
CBF, and CBV were m easured on day 1 in the area o f infarct growth, ultimately 
surviving ischem ic tissue (tissue with prolonged M TT on day 1 but which did not 
proceed to  infarction by day 8), and their contralateral norm al regions.
Results: The CBF in the area of infarct growth (46 % of norm al) was significantly 
(p = 0.005) lower than in the surviving tissue (66 %  of normal). The CBV in the 
area of infarct growth (81 %  o f norm al) was significantly (p < 0.001 ) lower than in 
the surviving tissue (112 % o f normal, com pensatory vasodilatation). The ADC in 
the area o f infarct growth (0.76 10 3 mm2/s) was significantly (p =  0.001 ) lower than 
in the surviving tissue (0.83-10 3 mrrvVs).
Conclusion: Measurement of ADC, CBF, and CBV may help d istinguish between 
the surviving tissue and the tissue proceeding to infarction.

B-0691 11:20
Diffusion-weighted MR imaging in acute cerebral infarction: Something 
m ore than ischaemic penumbra
J.A. V illanua'. J.A. R econdo', E. Fernández’ , A. Cabrera2, J. M asso',
J A. Larrea '; 'S an Sebastian/ES, 2Vìtoria/ES

Purpose: To dem onstrate the D iffusion-W eighted imaging (DWI) as a valid MR 
technique in the study of acute cerebral infarction (ACI) in young adults, subacute 
arterosclerotic encephalopaty (SAE) in elderly patients and in the differential diag
nosis (DD) with tumors.
M aterial and m ethods: 40 patients clin ically suspicious o f ACI were consecu
tively subm itted to MR evaluation. 4 young adults (under 40 years). 9 adults in 
vasculopathic age (mean 64 a). 25 patients with clinical d iagnosis o f SAE (mean 
72 a), and 2 patients with doubtful diagnosis on the cranial CT o f cerebral infarc
tion (DD with tumor). In all o f these patients we performed SET1W .T2W , Flair and 
DWI MR sequences.
Results: After DWI MR the four young adults were diagnosed w ithout doubt to 
have ACI. In two o f them a clin ical and Conventional MR presumption of Multiple 
sclerosis (MS) was made. In the two patients w ith a DD between tum or and infarc
tion, DWI MR images clearly verified the  presence of ischaemia distributed along 
deep perforating branches territories. In all of the 25 patients with suspicious SAE, 
the DWI MR studies differentiated between the acute ischaemic lesions and the 
chronic ones.
Conclusion: DWI MR images provide useful clin ical information (not sufficiently 
obtained with only conventional MR studies) in cases o f ACI when a consideration 
between tumor, MS and infarction arose, as well as in elderly patients with a clini
cal picture o f SAE (differentiation between acute and chronic lesions).

B-0692 11 so
MR diffusion tensor imaging of early stroke at 3 T: A possible marker of 
outcome?
J.H. G illard. N.G. Papadakis, K. M artin, C. Price, L. W arburton, N. Antoun,
C. Huang, A.T. Carpenter, J.D. Pickard; Cambridge/GB

Purpose: MR diffusion weighted imaging (DWI) enables the identification o f early 
ischaemia in acute stroke. Recent advances in DWI allow the identification of aniso
tropic white m atter tracts with diffusion tensor im aging (DTI). We used DTI to study 
patients w ith recent stroke in a high fie ld (3 T) MR m achine specifically to deter
m ine whether DTI could produce an alternative predictor of clinical outcome and 
disability.
M ethods and m aterials: Eleven patients presenting with recent stroke were im 
aged. Imaging was performed on a 3 T  whole body system. DTI was performed 
using a standard single-shot spin-echo echo p lanar imaging pulse sequence. The 
DTI sequence took approxim ately 5 minutes, with minimal post-processing. 
Results: DTI was successfully performed in ten patients. All patients demonstrated 
DWI changes on the b 1000 image. DTI im aging was initially abnorm al in eight 
patients. The abnorm alities consisted o f actual disruption of white m atter tracts in 
seven patients. One patient w ithout tract disruption initially had progressed to tract 
disruption when reimaged six days from  stroke onset. A further patient had distor
tion o f white m atter tracts around an infarct. Five months after stroke onset there 
had been significant recovery in motor and speech function.
Conclusion: DTI is readily performed at 3 T and produces images o f high quality. 
The extent o r lack o f tract destruction may be prognostically im portant as it pro
vides information that is not available w ith conventional diffusion or perfusion 
weighted imaging. D istortion o f white m atter tracts may be associated with im
proved recovery and clinical outcome.

B-0693 11:40

Diffusion-weighted MRI reliably identifies brainstem and thalamic  
infarctions
W. Kiiker, J. Weise, H. Krapf, F. Schmidt, S. Friese, M. Bähr; Tubingen/DE

Background and purpose: Diffusion-weighted MRI (DW-MRI) has demonstrated 
its high sensitivity to  acute supratentorial ischemic lesions. We examined the sen
sitivity of DW-MRI for acute brainstem and isolated thalam ic infarctions. 
Methods: W e perform ed diffusion- and T2-weighted MRI in 45 patients with clin i
cal sym ptom s o f infratentorial infarction between 6/1997 and 1/2000. The time 
between the onset of sym ptom s and the first MRI was 2 hours to 7 days w ith a 
median o f 2 days. MRI repeats were perform ed in 4 cases. Lesion detectability 
and size were evaluated for different brainstem  and thalam ic localizations in ap
preciation o f the  clin ical symptoms.
Results: A brainstem or tha lam ic infarction could be identified in all patients by 
com parison o f DW -M RI, T2-w eigh ted im ages and c lin ica l sym ptom s. Pons 
infarctions were the largest, followed by m idbrain and thalam ic lesions. Medulla
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oblongata infarctions were small in com parison. Pons, m idbrain and thalam ic 
infarctions were reliably identified beginning 12 hours after the onset o f symptoms. 
In contrast, detectability of medulla oblongata infarctions varied within the first 24 
hours and their overall visib ilty was worse than that o f o ther brainstem infarctions 
corresponding to the ir small size. Two m edulla oblongata infarctions and one pon
tine infarction examined w ithin the  first 5 hours after the onset of sym ptom s were 
not identified but could be dem onstrated in follow-up examinations.
Conclusion: Acute pons, m idbrain and thalam ic infarctions can reliably be visual
ized by a com bination of DW-MRI and T2-weighted images beginning 12 hours 
after ischemia. However, sensitivity seems to be lower during the first hours and 
for medulla oblongata lesions.

B-0694 11:50

The value of diffusion-weighted imaging and cerebral perfusion studies in 
the management of patients with unclear pathology in the intensive care 
unit
PC. Maly Sundgren. P. Reinstrup, B. Romner, S.L. Holtãs; Lund/SE  

Purpose: To describe the use and the  clinical value o f conventional MRI included 
diffusion-weighted (DWI) and perfusion-weighted (PWI) im ages in patients a t the 
Intensive Care Unit.
Material and methods: Diffusion-weighted EPI sequences and perfusion-weighted 
images have been performed as a part of the evaluation in 20 intensive care pa
tients with unclear pathology (14 men and 6 women, aged 1.5 -  70 years, mean 
43 years) during a two-year period.
Results: In fou r cases the DWI and PWI images dem onstrated changes consis
tent with global ischemia, which was an unexpected finding in two of the cases 
and contributed to the decision to close down the respiratory support. In five cases 
of trauma the MR images were helpful in determ ining the patients' final outcome. 
In three cases the findings were helpful in predicting the outcom e after an is
chemic event. The clinical history, MR images including DWI and PWI sequences, 
and. in some of the cases, follow-up w ill be presented in selected cases. 
Conclusion: The use o f diffusion- and perfusion-weighted images in combination 
with conventional MR can be very helpful in the evaluation and m anagem ent of 
unclear cases a t the intensive care unit. The obtained information can, especially 
if the examination can be perform ed early in the work-up of the patient, be helpful 
in predicting the clinical outcome, in suggesting further examinations and can there
fore facilitate a clinical decision. In spite of the ir condition, these patients can be 
examined with MR, which, however, requires good cooperation with the staff of the 
Intensive Care Unit.

10:30-12:00______________________________  Room G

Com puter Applications

SS 1405
Web and information systems
Chairpersons:
J.-C. Kurdziel (Luxembourg/LU)
B.B. Wein (Aachen/DE)

B-0695 10:30

Integrated RIS/PACS and WEB im age distribution throughout the whole  
institution in the clinic of Erfurt/Germany
H. G re ll1. S. Basche', E. Kitzig ’ .T.-H. Osswald2; 'Erfurt/DE, 2Neu-lsenburg/DE  

Purpose: Fully integrated RIS (Medora) and PACS (Pathspeed) from GE Medical 
Systems Information Technologies in the radiology departm ent and connection of 
12 modalities, 24 PACS-Viewing Stations and W EB-based im age distribution for 
100 concurrent users.
Integrated RIS/PACS into one grafical user interface allows a more workflow  driven 
handling o f these systems and leads to a h igher effic iency in the radio logy report
ing process.
Default display procedures and configurable w orklists depending on different ex
am inations and user preferences allowing a fast and easy presentation of images 
in the wards.
Conclusion: High acceptance o f the  fu lly integrated RIS/PACS w ithin the whole 
institution due to higher efficiency and faster reporting leads to a tota lly film less 
hospital.

B-0696 10:35

C om puter applications developed by the CBT/W BT medical edutainment 
group
M. Grünewald '. E. W enkel', G. Bischoff2, A. Sarikas', M. W agner', W.A. Bautz';
1 Erlangen/DE, 2M unich/DE

Purpose: To increase the  expertise o f students and doctors in developing indi
vidual computer-based training (CBT) and web-based training (WBT) programs at 
the m edical school o f Erlangen University.
M ethods and m aterials: The CBT/W BT m edical edutainm ent (education and 
enterta inm ent) group was founded in 1997 and consists of medical students and 
doctors qualified in com puter science, medicine, and education. It offers the pos
sib ility to  develop individual CBT and W BT program s for all departm ents o f the 
m edical school a t Erlangen University. New mem bers in the CBT/W BT medical 
edutainm ent group are equipped w ith hard- and software. Additionally they are 
trained in desktop and web publishing. In return, these novices provide manpower 
for the CBT and W BT projects. No-nam e publishing and selling of the developed 
programs provides the group’s funding.
Results: Since 1997 individual C BT and W BT projects were developed for the 
Anatom y Institute, the Pathology Institute and the Institute o f D iagnostic Radiol
ogy o f o u r University. These program s are regularly updated and peer-reviewed. 
The CBT/W BT medical edutainm ent group mem bers benefit from  free equipment 
and additional qualification in desktop and web publishing. No-name publishing of 
the  program s reduces the price for the  students.
Conclusion: The CBT/W BT m edical edutainm ent group project may be extended 
to o ther national and international universities. Thus co-operating m edical stu
dents, doctors and institutes all over the world may profit from  the CBT/W BT medi
cal edutainm ent group project as well.
For fu rthe r information contact our W ebsite (http://www.idr.m ed.uni-erlangen.de/ 
CBT-W BT-medical-edutainment-group/index.htm l).

B-0697 10:40

RIS/PACS: Cost effectiveness
I. Kaden'. J. Schwarzer’ , C. Sprengel', D. Tolksdorf2, R. Braunschweig ';
'Halle  a. d. Saale/DE, 2Köln/DE

Purpose: In the last 5 years, RIS/PACS have become of param ount clin ical inter
est. We would like to  present details on cost effectiveness one year a fter installa
tion.
Materials and methods: In our hospital we use all types of acquisition equip
ment, e.g. digital direct radiography. For image data archiving we use an Agfa 
IMPAX system  and a RIS m anufactured by GAP. An activity-based cost method 
was used to c larify cost effectiveness, qualitative and quantitative effects on the 
workflow  and on the integrated health care enterprises.
Results: By the end of the installation we are com pletely film less in our hospital. 
More than DEM 750 000 p.a. has been saved. The diagnostic and therapeutic pro
cess has been reduced by about 25 % on an average. New job  profiles have been 
created and refinanced through these savings.
Conclusions: From the  clinical point o f view RIS/PACS helps to intensify our 
workflow. From the econom ical point o f view RIS/PACS is able to refinance itself.

B-0698 10:50

Integrated healthcare information system in the design of a new film less  
and paperless hospital
O. Ratib. H. Kho, R. Yu, W. Yang, M. McCoy; Los Angeles, CA/US  

UCLA is in the process o f building a new acute-care hospital due to open in 2005 
with the intent to  operate fu lly digitally. The strategic planning for th is hospital is 
based on a se t o f new paradigm s: w ider and more efficient access to all inform a
tion sources, enterprise-w ide data repository, usage of thin-client technology and 
w ide usage generic inform ation-appliances and w ireless devices allowing access 
to information from  anywhere in the hospital.
These new paradigm s required significant changes in architecture. We elected to 
adopt an enterprise-w ide data repository strategy where images would reside in 
local PACS archive storage for lim ited time and then migrate to  generic data archive 
that can be decentralized or outsourced to data-warehousing companies. The other 
technical innovation is the adoption o f display devices that w ill be available across 
the enterprise allowing users to review patient records as well as other types of 
medical and technical inform ation from  a variety of sources using a s im ilar para
digm  as today's web-based technology. The emerging technology of “ information 
appliances" consisting o f devices that can be portable or wall-m ounted and will 
allow to  navigate though different clinical data.
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The new infrastructure design is based on emerging technologies in networking, 
flat panel displays and data warehousing. Com pliance with the IKE guidelines in a 
m ulti-vendor environm ent w ill be discussed. A particular attention w ill be given to 
describe foreseen changes in radiologist practice using electronic com m unica
tion, specia l workstations and projection devices fo r clinical conferences, and fa
cilitated access to images from  remote locations w ith teleconsultation capability.

B-069911 oo
Mediconom ia: An online tutorial for radiology including cost effectiveness  
of diagnostic procedures
M. Pech. J- Braun, T. Tolxdorff, U.K.M. Teichgräber, J. Ricke; Berlin/DE  

Purpose: Im plem entation o f a  m ultimodal, case-based teaching program for 
workflow  and cost-effectiveness in radiology.
M aterials and methods: A program was designed combining features o f the soft
ware authoring tool D irector from  M acrom edia and those of a relational database 
(VI2). On a virtual basis, the program presents the entire spectrum  o f diagnostic 
decision-m aking to  the user. During the workup o f cases, any diagnostic decision 
is followed, its clinical consequences are recorded and a cost calculation is made. 
During the workup of a case, the program follows not only the accuracy o f the final 
diagnosis but also the costs generated. Based on these algorithms, the user is 
forced to  analyse and define an appropriate and cost effective diagnostic pathway. 
All features of the new m edia are integrated in the software which supports the 
m ost recent pedagogic methods. The program is based on an open source tool. It 
is modifiable and expandidle to  m eet varying future requirements. For validation of 
the program, a survey was conducted em ploying an online questionnaire. 
Results: The questionnaire was returned by 26 registered online users. The sys
tem reached high acceptance am ong m edical students as well as physicians. 
M odern screen layout, schem atic representations and individual supplem entary 
functions were rated as appropriate.
Conclusions: The multi-m odality software program MEDICONOM IA meets the 
dem ands for teaching precise d iagnoses as well as for cost effective workflows in 
radiology. It targets m edical students as well as radiologists o r physicians from 
o ther disciplines.

B-0700 1 1 :10
RIS/PACS: User's definition and concept
R. B raunschweig1.1. Kaden', W. Loch1, H. Schenk2: 'H a lle  a. d. Saale/DE, 
’Cologne/DE

Purpose: The technology of RACS has recently reached such a sophisticated 
standard that now individual needs of application have becom e of param ount in 
terest. W e w ould like to present a  clinical orientated solution for our installation. 
Methods and m aterial: RIS controls the dem ands o f the ward or those o f other 
c lients to the  D iagnostic Imaging Department, the w ork and data flow  to and from 
the m odalities, the performance account, image distribution, reports and dem on
strations and short and long tim e im age archiving. O ur hospital features espeally 
as a traum atological center on one hand and a center for patients w ith cerebral/ 
spinal cord and burn injuries on the other.
Results: For im age archiving we use two subordinate system s: a RAID system of 
approximately 180 Gbyte as a short-time archive and a juke box system with DLTs 
at a  capacity o f 2  Tbyte per year as the long-tim e archive system. The im ages of 
the people in care are in the RAID system. Patients not being in care at present 
are in the long-tim e archive system .The prefetching ist determ ined by three char
acteristics: patient data, tim e o f investigation and the examined organ. Image d is 
tribution is organized w ith respect to the addressee: operation theater, intensive- 
care and em ergency unit, ward and ambulance. W e use desktop com puters, flat 
panels and laptops, fo r dem onstrations we apply beamers. Image quality is de
scribed by 1 к  up to 2.0 к  m atrix and a brightness o f about 400 cd.
Conclusion: A successful FACS installation requires user-oriented flexibility of 
the applied technology.

B-0701 1 1 :20
On a straight way to  a RIS
U. Sous, C. M üller-Leisse; M önchengladbach/DE

Purpose: To report our own experience on the way towards installation o f a RIS. 
Concern: RIS-systems are installed in an increasing num ber of institutions. Diffi
culties from  planning to running o f the system however are multiple. A new workflow 
has to  be defined, the possibilities o f a  RIS are hardly known. Provider of the RIS 
tend to  g lorify there products and present features broadminded and often w ithout 
critical approach. Presentations and visits o f reference installations take a lo t of 
tim e and still it is difficult to  make up one ’s m ind. Furtherm ore, as information 
technology is hardly present in some institutions, a lready little  sim plification of

procedures pretends great progress, which is wrong from an objective point of 
view. Moreover institutions w ith reference installations are not representative, be
cause they are intensely looked after by the provider and other users w ill hardly 
get a com parable support.
Conclusion: From our experience we like to  consider:

1. Constitution o f a team consisting o f employees of the radiological and data
processing departm ent with know-how in IT-technology

2. Visiting of multiple reference installations in o rder to get an idea of the state of 
IT-technology and o f w hat is possible.

3. Defining procedure steps considering the com plete new work-flow as detailed 
as possible.

4. Precise docum entation of own requirements and provider’s affirmation.
5. Assurance of support in particu lar during and after installation of the system. 

In fact, certainly, keeping in m ind the above m entioned items do not guarantee 
proper functioning o f a RIS. However, they are basics to be considered.

B-0702 11:30

The role of RIS/PACS integration in developing a PACS system
C. Saccavini. P. Mosca, S. Puggina, R. Stramare, G .P. Feltrin; Padova/IT

Purpose: To integrate our RIS system  w ith a PACS. The patient data duplication 
(RIS/PACS) makes it im possible to associate images and reports.
Materials and methods: In our Department we use a home RIS based on a Linux 
Server (RedHat 6.2) w ith Interbase 6.0 as the database engine, front-end devel
oped by Delphi, and a home developed PACS based on Linux Server (RedHat 
6.2) w ith Interbase 6.0 and a DICOM server application developed starting from 
OFFIS library (Oldenburg, Germany). W e have connected to our PACS one CT 
(Emotion by Siemens), one MR (Arm ony by Siemens), two CR (AC3 by Fuji), and 
one digital radiography unit (Advantix by GE). Only the S iemens devices can use 
DICOM worklists to connect to  our R IS.The CR is connected by a Fuji proprietary 
protocol.
Results: Before the RIS/PACS integration there were about 5 %  of patients ap
peared w ith typographical errors. By introducing the worklist integration we have 
avoided these patient data errors due to the multiple typed data entries (first into to 
the RIS, and then into the PACS). In this way the images are tightly linked to the 
report.
Conclusions: In our experience of developing a PACS system it is very importatnt 
to  plan the integration between the  RIS and the PACS, especially using DICOM 
worklist protocols. This is very difficult because only the last generation of radio
logical devices have the DICOM worklist capability. Sometimes the integration 
with non-DICOM devices have many technical problems and it is a very expensive 
undertaking.

B-0703 11:40

Radiology and intensive care: Com parative workflow analysis in a PACS 
based and film  based environment
S. Peer1. H. Sander2,1. M arsolek2, W. Koller1, J. Hierholzer3, D. Pappert3,
R. Peer1, W. Friesdorf2; 'Innsbruck/AT, pBerlin/DE, JPotsdam/DE

Purpose: To evaluate the jo ined workflow  of the radiology departm ent and the 
department for intensive care, with special attention for the changes in the workflow 
introduced by introduction o f a PACS.
M aterials and methods: Interactive workflow  analysis was perfomed in a fully 
digital hospital and a conventional, film  based hospital. Comparable workflow  as
pects were defined and differences in the two systems were evaluated.
Results: Obvious benefits of PACS are realized in the  com m on problem areas in 
the film  based environm ent concerning adm inistration of patient and exam data, 
archival and distribution o f im ages for clinical purposes and the organisation of 
radiological demonstrations. On the  other hand difficulties in the digital environ
ment are realized dealing w ith the high interconnection o f various information sys
tems -  especially electronic errors occuring in one system are distributed through
out the network and may disable clinically im portant PACS features like prefetching 
or im age/report distribution.
Conclusion: In the fully digital department common problems in the joined workflow 
o f radiology and intensive care are easily improved by introduction of a PACS. 
However these benefits are only achieved with high availability of all digital com
ponents and a system  tailored to the special needs of the departments.
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В-0704 11:50 В-0706 10:40

Webbased dynamic medical image database using high-effective, platform  
independant, no-cost common software: An approach for a standardized, 
flexible and future-proofed solution
J. Hohmann. T. Schaaf, K.-J. Wolf; Berlin/DE

Purpose: The aim of the project is to  create an easy to  use, all-purpose and fast 
medical image database with common software. The database should be flexible, 
p latform  independant and available via intra- o r internet technology.
Materials and methods: By using the M ySQL (http://www.m ysql.com ) relational 
database management system the fundam ent of the system  consists o f an open 
source software which is fast, reliable and easy to use. Access to databases is 
done via SQL (Structured Q uery Language), the m ost common standardized da 
tabase query language. To achieve an access with fam ilia r'look and feel', imple
mentation of webbased technology is needed. Using the Apache Webserver (http:/ 
/www.apache.org) gives the opportunity to use the PHP (“ PHP: Hypertext Prepro
cessor” , http://www.php.net) server-sided HTML-embedded scripting language. 
PHP generates dynamic webpages on the databaseserver by request and send it 
to the client. According to  this technique there is no safety risk on the client-side. In 
addition PHP comes with integrated M ySQL support.
Results: The base design o f the database system  represents a medical image 
database with 108 different cases. The biological datas are as well available as the 
clinical findings and the images themselves. Different pre-casted querys are avail
able to make the operation as convenient as possible.
Conclusion: First installation of the system fu llfills the expectations on a fast da
tabase mangement system which uses m odern web technique and com m on, no- 
cost, platform indepedant software components. Next steps should be the exten
sion o f the database structure, the development o f more complex queries and the 
implementation o f more demanding image applications.

10:30-12:00  Room H

Interventional Radiology

SS 1409
Non-vascular intervention
Chairpersons:
J.-M. B ruel (Montpellier/FR)
M. Sato (Wakayama/JP)

В-0705 ю  з е
CT fluoroscopic guidance o f transbronchial biopsy: Early clinical 
experiences
R. Kickuth. J. Kirchner, U. Läufer, D. Liermann; Herne/DE

Purpose: Computed tom ography fluoroscopy (CTF) provides the ability o f con
tinuous CT imaging and has been increasingly used in interventional procedures. 
O ur ob jec tive  was to assess the  use fu lness  o f C TF in the  m on ito ring  of 
transbronchial biopsy procedures.
Material and methods: We evaluated 15 patients in which yield o f ‘conventional’ 
transbronchial biopsies had failed. CTF was perform ed on a Somatom Plus 4 
Power scanner (C.A.R.E. V ision© CT, S iemens M edical Systems, Forchheim, 
Germany) using 120 kVp, 50 mA at a frame rate o f 8  im ages/s on a m atrix of 
256 X 256.Target parameters were num ber of biopsies, total procedure time, ap
plied radiation dosage and histopathological outcome.
Results: CTF guidance improved yield of transbronchial biopsy. In 13 patients 
biopsy yielded bronchiogenic cancer, in one patient histopathologic examination 
showed tuberculosis. Only in one patient CTF guided transbronchial b iopsy was 
insufficient. The mean fluoroscopy tim e was 145 ±  82 s, the  mean procedure time 
was 765 ± 277 s. The surface irradiation dosage ranged between 450 and 1224 mSv 
with a mean of 720 mSv. Immediate com plications were not encountered. 
Conclusion: CTF facilitates visualization of transbronchial biopsy procedures with 
a  drawback in increased radiation exposure. In order to compare the ‘conventional’ 
method versus CTF a randomized prospective study is necessary.

Biopsy guidance in 4D CT fluoroscopy: A sim ulation study based on 
cone-beam  C T data
C. Bontus. T. Kohler, R. Proksa, M. Graß; Ham burg/DE  

Purpose: With the  advent o f m ulti-line CT scanners fluoroscopy w ill reach a new 
dim ension. The purpose o f th is study is to  demonstrate the application o f cone- 
beam  reconstruction m ethods and slid ing w indow techniques to obtain tim e se
ries of im ages on planes perpendicu lar to the biopsy needle direction.
Materials and methods: In this simulation study a pelvis phantom was constructed 
using mathematical objects. A  14 Gauge biopsy needle was approxim ated by a 
cy linder built o f titanium. W hile the gantry rotated around the object the needle 
was pushed into the pelvis phantom. In different scenarios the needle was either 
in the central plane of rotation or passed through this plane w ith a specified angle. 
The reconstruction has been perform ed using a standard Feldkamp method and 
an angular weighted T-FDK method in com bination w ith a sliding w indow  tech
nique. M ulti-planar reconstruction can easily be applied in order to  achieve data 
on perpendicular p lanes containing the needle.
Results: The sim ulation study leads to tim e series o f im ages showing the ad 
vance of the needle in the pelvis phantom for tilted slices. Images of perpendicular 
planes improve the orientation for the radiologist during the intervention since three- 
dimensional information is displayed. Artifacts resulting from  the fact that projec
tions o f a  m oving object were taken vary in the displayed slices depending on their 
orientation.
Conclusion: Using the  third spatial d im ension w ithin cone-beam  CT fluoroscopy 
will lead to  new ways for tracking the biopsy needle. This approach w ill be helpful 
fo ra n  improved orientation during interventions.

B-0707 10:50

Radiology day case unit for ultrasound guided liver biopsy: A 20 month 
experience
R.T. Dhawan. M. Anodu, P. Rizzi, M. Ong, P.S. Sidhu; London/GB  

Purpose: A prospective study to determ ine the clinical utility, safety and feasibility 
of a Radiology Day Case Unit (RDCU) for u ltrasound (US) guided liver biopsy. 
M ethod/m aterials: Patients suitable fo r day case b iopsy were seen by a Radiol
ogy Specialist Nurse (RSN), responsible for patient care during the procedure and 
for 24 hour follow up. Biopsies were perform ed by a Radiologist, using a 16 G 
needle, follow ing US site selection. The incidence of com plications and US find
ings a t 5 -  7 hours after the b iopsy were recorded. Patient acceptability o f the 
RDCU was assessed by a random survey using a questionnaire o f patient satis
faction.
Results: 362 patients underwent the procedure over a 20 month period. All but 2 
specim ens were satisfactory for histological analyses. 94 patients experienced 
pain controlled by oral analgesia and 6 required parenteral analgesia. Follow-up 
US in 354 patients, revealed no procedure related com plications in 348, subcap- 
su lar hem atom as in 5, and a pericholecystic collection in 1 .358 patients remained 
stable and were discharged a t 6  -  7 hours post procedure. Three patients had 
vasovagal episodes and were admitted. Of the 95 patients surveyed at discharge, 
90 were satisfied with the  day care concept, five expressed a preference for an in 
patient procedure.
Conclusions: The performance o f day case liver biopsies translates into substan
tial cost savings, and the RDCU achieves a level o f safety comparable to in-patient 
care, with a high level o f patient satisfaction. Imaging guidance is contributory in 
obtaining an adequate core using a single pass.

B-0708 11 :00
CT-fluoroscopy guided transthoracic needle biopsies: Specificity and 
com plication rate in 105 procedures
R.D. Brüning. M. Mühlstädt, U.J. Schöpf, Т.К. Helmberger, A. Müller, J. Diebold, 
M.F. Reiser; M unich/DE

Purpose: To evaluate the diagnostic accuracy of CT-fluoroscopy guided core needle 
biopsy and to assess safety and com plication rates.
Methods: One hundred and five prospective biopsies on 102 patients (mean age 
59 ±  13 a) were perform ed using a spiral CT scanner and CT-guided fluoroscopy. 
The biopsies were obtained using a core biopsy needle (18 G) and a spring-driven 
device. All results were com pared to surgery and histology or clinical follow-up for 
more than 12 month. Sensitivity, specific ity and predictive values were calculated. 
Com plications were assessed in the control scans.
Results: Sensitivity for intrapulm onary node biopsies was 94 %, specificity 100 % 
and the negative and positive predictive values (NPV, PPV) were 73 %  and 100 % 
respectively. For biopsies of the m ediastinum  and the pleura the sensitivity was
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87 % and 80 % respectively, specific ity was 100 %. A pneumothorax appeared in 
23 %, a severe pneumothorax in 1.9 %, o ther subclinical events like focal bleeding 
a t an average of 6  %.
Conclusion: CT-fluoroscopy guided core needle b iopsy is a reliable m eans to 
biopsy thoracic lesions. The rate o f severe com plications was as low as 1.9 %.

B-0709 11:05

Interventional procedures under CT-guidance:Tips and hints for safe 
needle placem ent
B.A.C. Kastler. C. Clair, J. Litzler, R. A llai, Z. Boulahdour, B. Fergane; 
Besançon/FR

Aim: CT, displaying an excellent contrast between soft tissues, bones, vessels 
and nerves, is an excellent method o f guidance. Since 1995 we have had a ded i
cated CT scanner for performing percutaneous interventions.This study is an anlysis 
of its our experience with this equipment.
Patients and methods: 120 interventions per year were carried out for pain relief, 
(including stellate and spheno-palatine ganglion neurolysis, thoracic and lum bar 
sym pathetic chain neurolysis, splanchnic and coeliac plexus neurolysis, pudental 
nerve and periradicular infiltrations), ablation of hepatic and bone metastases with 
ethanol o r radiofrequency, and for acrylic glue injections.
Results: We have encountered various com plications (from simple hematomas to 
neural injuries) in 16 out o f 612 interventions (2.6 %). W e will analyze the possible 
causes of com plications and suggest m ethods of preventing them, including ap
propriate patient positioning, gantry tilting, control of the respiratory cycle, appro
priate choice o f pathway, use o f a  stack o f three slices centered on the needle tip, 
“tu tor needle guidance" and needle “steering".
Conclusion: Mastering simple methods o f optim izing needle tip advancement 
and positioning reduces the number o f complications encountered during CT-guided 
procedures.

B-07101115

Diagnostic utility and effective accuracy of CT-guided autom ated coaxial 
core biopsy in patients w ith suspected m alignant lesions
R. W utke. A. Schmid, F.A. Fellner, T. Horbach, T. Papadopoulos, W.A. Bautz; 
Erlangen/DE

Purpose: The aim  of this study was to investigate the diagnostic utility and effec
tive accuracy of CT-guided autom ated coaxial core biopsy in 125 consecutive pa
tients.
Materials and methods: 125 consecutive patients with suspected m alignom a 
were included. W e analysed the histological d iagnosis of CT-guided biopsy, the 
results of open biopsy or surgery, if performed, and the final pathologic o r clinical 
outcom e w ith fo llow  up for 6 months or more. We determ ined accuracy, sensitivity 
and specificity on the basis of definitive clinical outcome. To calculate effective 
accuracy and diagnostic utility we categorized results, that were not accepted and 
that required additional open or percutaneous biopsies, as equivocal-positiv and 
equivocal-negativ.
Results: Overall sensitivity, specificity and accuracy was 92.4 %, 100 % and 94.4 %. 
Effective accuracy and diagnostic utility for all biopsies were 79.2 %  and 58.4 %. 
Reduced diagnostic utility and effective accuracy we found for needle size smaller 
than 16 gauge and for less than 4 obtained cores. Best results were achieved for 
m ediastinal and osseous lesions, whereas pulm onary and hepatic biopsies pro
duced a lower effective accuracy.
Conclusion: Utility o f biopsy depends not only on its accuracy but also on its 
effect to the  clinical management. Coaxial biopsy with more than 3 obtained cores 
has a high diagnostic utility and effective accuracy.

B-0711 11:25

Lung nodules 1.5 cm or smaller in size: Efficacy of percutaneous  
transthoracic fine needle aspiration biopsy
V.D. Souftas, D. Melidis, I. Tsitouridis; Thessaloniki/GR  

Purpose: Lung nodules with diam eter 1.5 cm or sm aller are difficult to  biopsy with 
conventional CT-guidance, because o f patient respiratory variation. The objective 
or our study was to  assess the safety and diagnostic accuracy o f fine needle aspi
ration biopsy (FNAB), using helical CT-guidance and FNA.
M aterial and m ethods: In a period o f one year, seventeen patients, 12 men and 
5 wom en, w ith ages from  52 to 68 years (mean 58.2) underwent CT-guided FNAB 
o f small lung parenchymal nodules, 1.5 cm  or sm aller in size, using a 2 0 - 2 2  
gauge Chiba needle and a PICKER PQ5000 Hellical CT-system .The needle was 
inserted into the nodule and aspirates (ave 3 to 5 FNA’s) were obtained. Im m edi
ate post-procedural C T  scans were obtained. Patients were fu rther monitored clin i
cally until next morning.

Results: 14 out of 17 patients (82.3 % ) were asym ptomatic a fter FNAB, with no 
evidence fo pneumothorax. 3 patients (17.6 %) were noted to have minimal pneu
mothorax. One o f them was asym ptom atic and in the other two a 12 F chest tube 
was required for the iatrogenic pnemothorax, that was subsequently removed 24 
hours later. Thus, no patients required prolonged hospitalization as a result of 
FNAB. Adequate m aterial for diagnosis was obtained in 14 out of 17 patients 
(82.3 %), prevalence o f m alignant (88.2 % ). The sensitin ity of the method was 
82.3 %  and the specificity 100 %.
Conclusion: Hellical CT-FNAB is effective and diagnostic on small lung modules, 
w ith a low rate o f complication.

B-0712  11:30

MR-guided biopsies of the liver: First experience with 0.2 T
S. Zangos. M. Mack, R. Straub, K. Hochmuth, N. Abolmaali, K. Eichler,
D. W oitaschek, T.J. Vogl; Frankfurt a. Main/DE

Purpose: To evaluate the safety and precision of liver tum our biopsy o f in an open, 
low-field MR system.
Materials and methods: MR-guided biopsies were performed with the Magnetom 
OPEN (0.2 T) in 14 patients with a variety of liver tumours. Nineteen biopsy speci
mens were obtained with 14 -  18 G cutting needles. T1 w G RE sequences were 
used for guidance in all patients, w ith additional use of fluoroscopic FISP or PSIF 
sequences.
Results: Adequate specim ens for histological interpretation were obtained in 12 
cases. In one patient the biopsy result was non-specific and and in one patient the 
lesion was missed. T1 w GRE images were useful for confirm ing needle-tip place
m ent during the biopsy. Lesion and needle visibility are significantly affected by 
user-defined param eters which must be considered during procedure planning. 
Conclusion: MR-guided liver b iopsy can be perform ed with acceptable safety 
and accurracy in an open, low-field MR system.

B-0713  и  зб
Percutaneous US guided biopsy o f focal splenic lesions: A safe and 
valuable procedure?
P. C abassa. L. M atricardi, L. Grazioli, R. Cuomo, A. Di Gaspare, F. Simeone; 
Brescia/IT

Purpose: The aim  o f th is study was to  investigate the  safety and effectiveness of 
Ultrasound (US) guided biopsy in the diagnosis of splenic lesions.
Materials and m ethods: 34 US-guided biopsies of focal splenic m asses were 
perform ed on 34 patients (19 male, age range 1 4 - 8 7  years). Patients had a his
to ry  of extra-splenic malignancy (n =  15), im m unosuppression (n =  8), fever of 
unknown orig in (n =  4), anem ia (n =  2) o r incidentally discovered m asses (n =  5). 
Lesions range in size was between 6 and 55 mm. by 2 radiologists. All of the 
biopsies were performed with the use of sonographic guidance via intercostal ap
proach w ith 21 G cutting needles. Patients were observed for 2 - 4  hours and 
released from  6 to 24 hours after the procedure.
Results: No com plication occurred. 33/34 (97.1 % ) specim ens obtained were suf
fic ient for diagnosis. Definite diagnosis was made in 29/33 (87.9 %) cases. Histol
ogy revealed various types o f prim ary and secondary malignant tumors (n =  17) or 
benign conditions (n =  12) including infections, angioma, granuloma. Non evidence 
o f disease was found in 4 biopsies, follow-up of these last cases was performed by 
CT.
Conclusions: Percutaneous biopsy under US contro l is a safe, fast and accurate 
method in most patients with focal splenic lesions.

B-0714 11:40

Basic US guided core biopsy and interventional drainage procedures
V.B. Jadhav: Islampur/IN

Purpose: To assess the value o f standard ultrasound-guided core biopsy and 
drainage procedures.
Materials & methods: Over a four year period 560 patients were referred for 
interventional ultrasonographic procedures. They underwent core biopsy of vari
ous m asses (in the thyroid, mediastinum, lung, pleura, liver, gallbladder, spleen, 
pancreas, stomach, duodenum, oesophagus, small and large intestines, genitouri
nary tract, lymph nodes, soft tissues and bone) and drainage procedures, includ
ing drainage and irrigation of abscess cavities and cysts, thoracocentesis and 
paracentesis. A free-hand technique was employed for ultrasound guidance in all 
cases.The BARD M onopty 18 G needle was used for core biopsy. An 18 G lumbar 
puncture needle used for drainage procedures.
Results: In all 560 patients the procedures performed had a positive diagnostic 
and/or therapeutic value, except in one patient, who required core biopsy guided 
by co lour Doppler as the m ass was located a t the porta hepatis.
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Conclusions: Sonographie guidance offers many advantages such as real time 
imaging combined with excellent cross sectional anatom ic orientation, speed, 
portability and low cost. Optim ization o f sonographic imaging parameters and use 
of appropriate transducers and techniques increase the likelihood o f success.

B-0715 11:50

Celiac plexus block under real time colour ultrasound guidance (USCPB)
P.Y.R. Marcy, N. Magné, К. Benezery, A. Bleuse, B. Descamps: Nice/FR

Purpose: To demonstrate the feasibility and efficacy o f USCPB 
Methods and materials: USCPB was attem pted under local anesthesia in 15 
cancer patients (mean age: 55 a). All patients had an excruciating epigastric and 
generalized abdominal pain caused by a carcinom a o f the pancreas (n = 6), a 
m alignancy of the upper abdominal viscera (n =  3) o r extra- d igestive origin. One 
case was an endoscopic technique failure.
Results: The technical success rate was 93 % .The target route was transhepatic 
in 7/14 cases, the mean length of the needle was 60 mm (range: 3 -  12 cm). 29 cc 
of Ethyl Alcohol (20 -  38 cc) were administered percutaneously, through a 21 -  
23 G Chiba-needle. Echogenic foci appeared close to the aortic anterior wall, 

between the celiac trunk and the superior mesenteric artery. Pain relief was ob
tained in 73 % of the cases. The m inor com plications (13 %) included transient 
hypotension and left shoulder pain. Colonic interposition did not a llow  any visual
ization of the retroperitoneum (n =  1).
Conclusion: Power- and Colour-Doppler Imaging improved the visualization of 
the Chiba-needle when the shaft vibrated. USCPB should be attem pted at first for 
painful cancer patients.
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B-0716 10:30

Renal ultrasonographic findings in patients w ith sickle-cell disease
M.G. Papadaki. I.S. Kaskarelis, A.C. Kattamis, C.G. Hatjigiorgi, I.G. Papadaki, 
N.E. Malliaraki, C.A. Kattamis: Athens/GR

Purpose: It is a well known observation that the kidney is an organ com m only 
affected during the course o f sickling disorders. The high m etabolic activity of the 
renal tubules, leading to a high oxygen consumption rate, prom otes HbS polymer
ization w ith subsequent focal vaso-occlusive and tissue destruction. The aim  of 
this study is to present the renal ultrasonographic findings in patients w ith sickle 
cell disease.
Methods and materials: The study included 68 Greek patients with sickle cell 
disease, 13 homozygous for sickle cell anaem ia (S/S) and 55 w ith sickle ß tha las
semia (Th/S). The patients’ age ranged from  1 to 40 years (mean 16 years), with 
33 males and 35 females.
Results: Renal abnorm alities were detected in 21/68 (30.9 %) patients. Increased 
echogenicity of renal parenchyma was the most frequent finding observed in 20.6 % 
of patients, 13/55 patients with Th/S and one patients with S/S. Three different 
echo patterns were observed. Mild hyperechogenicity on the perimedullary spaces 
(type 1 ) was found in 4/68 (5.8 %) patients. Mild o r moderate hyperechogenicity in 
the inter- and intramedullary spaces (type 2) was present in 8/68 (11.8 %) and 
marked hyperechogenicity o f renal m edulla (type 3) in 2/68 (3 %) cases. Enlarged 
kidneys had 2/13 (15 .4  %) patients and three had nephrolithiasis One patient with 
S/S had polycystic kidney disease.
Conclusions: Ultrasonography is a readily accessible and non-invasive method 
for the evaluation of renal com plications in sickle cell syndromes. Com bined with 
o ther simple laboratory tests it can be used for screening and routine follow-up of 
sickle cell patients.

B-0717 10:40

Evaluation of kidney volume with 3D-sonography
B. Partik. A. Stadler, S. Schamp, A. Koller, M. Hörmann, P. Pokieser; Vienna/AT 

Purpose: To evaluate 3D-sonography for the m easurem ent of the kidney volume.

M aterial and methods: Two radiologists prospectively exam ined 22 human ca
daver kidneys in situ w ith 3D-ultrasound using a 3.5 M Hz probe. Each observer 
acquired a 3D-volum e data-set and additionally calculated the volume w ith B- 
mode m easurem ents based on a three-dim ensional ellipsoid formula. Afterwards 
three observers evaluated the kidney volum e by 3D-volum etry of each data-set 
and again by calculation based on a three-dim ensional ellipsoid formula, th is time 
using the 3D-data-set. Renal volum e measured by water-displacem ent served as 
gold standard.
Results: M easurem ents by water-displacem ent revealed a mean kidney volume 
of 168 ml (range 4 8 - 2 4 0  ml). In com parison to those m easurem ents conven
tional В-mode m easurem ents showed a mean error o f 42 ml, calculation by the 
ellipsoid form ula from  the 3D data-set showed a mean error o f 37 ml, and m ea
surem ents by 3D-volum etry showed a mean error o f 31 ml.
Conclusion: From all sonographic m ethods used in our study, 3D-volum etry re
vealed the best results. However, with a mean m easurem ent error of 18.5 % in 
com parison to the  mean volume, the clin ical impact o f th is m ethod has to be fur
ther evaluated.

B-0718 10:45

Accuracy o f duplex intrarenal velocity indices in the diagnosis o f bilateral 
atherosclerotic renal artery stenosis
V. Napoli. S. Lodovigi, I. Bargellini, P. Petruzzi, R. Cioni, C. Vignali, S. Pinto,
C. Bartolozzi; Pisa/IT

Purpose: To evaluate accuracy o f duplex intrarenal velocim etric indexes in the 
d iagnosis o f haem odinam ica lly  (> 60 % ) s ign ificant b ila te ra l a therosc le rotic  
stenoses of the renal arteries.
Materials and methods: Doppler velocimetric indexes obtained from the intrarenal 
arteries o f 89 patients (71 male, mean age 62 ±  12), w ith hypertension and bilat
eral a therosclerotic renal artery stenosis, were retrospectively analyzed. A state- 
of-the-art device was used (3.5 MHz probe, PRF < 1 kHz). Acceleration tim e (T), 
peak systolic acceleration (A), pulsatility (PI) and resistivity (R l) indexes were ob
tained. All patients underwent selective renal arteriography, that represented the 
gold standard.
Results: Arteriography showed a s ign ificant (> 70 %) bilateral stenosis in 51/89 
patients (57 %) and a significant monolateral stenosis with non-significant contra
lateral lesion in 2/89 cases (2 %). Laboratory specific duplex threshold values were 
determined through ROC curves: 144 ms (A), 205 cm /s2 (T), 1.17 (PI) and 0.67 
(Rl). D iagnosis of b ilateral significant (> 60 %) renal artery stenosis with intrarenal 
velocim etric indexes was obtained in 21/51 (T), 18/51 (A), 14/51 (PI), 12/51 (R l) 
patients, w ith sensitiv ity rates of 41, 35, 27, 23 %, respectively. In patients (n =  2) 
w ith monolateral s ign ificant stenosis and contra-lateral non-significant lesion, 
velocim etric indexes overestimated the  contra-lateral stenosis, leading to the d i
agnosis of significant bilateral stenosis.
Conclusion: Intrarenal velocim etric indexes do not represent reliable parameters 
in the diagnosis of significant b ilateral renal a rte ry  stenosis in patients with b ila t
eral a therosclerotic lesions, since the com parison between the kidneys is not a l
ways significant.

B-0719 10:55

Role of Losartan scintigraphy in evaluation of patients w ith a unilateral 
small kidney for bilateral renal artery disease
J. Bharathi P asan . M. Atul, K.S. Agarwal, D.N. Srivastava, R. Kumar,
G.P. Bandopadhyaya, A. Malhotra; N ew  Delhi/IN

Purpose: To evaluate the role o f Losartan (AT 1 blocker) DTPA renal scintigraphy 
in the diagnosis of b ilateral renal artery stenosis (RAS) in patients with unilateral 
small kidneys.
Materials and methods: Ten patients (6 m ales and 4 females) with renal artery 
stenosis (9 unilateral and 1 bilateral) and unilateral small kidneys were included in 
the study. All patients underwent sonography, DMSA scintigraphy and baseline 
DTPA study which showed unilateral small poorly functioning kidneys w ith no evi
dence of renal scarring or parenchymal disease. Subsequently they all underwent 
captopril DTPA renal scintigraphy (CRS), followed by Losartan DTPA renal scin
tigraphy (LRS) on different days.
Results: O f the patients w ith unilateral RAS, in 5 both LRS and CRS studies had 
high probability for hem odynam ically significant stenosis on the affected side. In 2 
other patients who had elevated serum  creatin ine both studies were of interm edi
ate probability for the same. In the remaining 2 patients w ith unilateral significant 
RAS, LRS and CRS were interm ediate probability for stenosis on the affected 
side, whereas in the contralateral normal side LRS was true negative but CRS 
was false positive suggesting bilateral renal aretery stenosis. In the single patient
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with bilateral RAS both CRS and LRS were interm ediate probabilty positive on the 
side w ith the small kidney, however on the contralateral side CRS was false nega
tive whereas LRS was high probability for hem odynam ically significant stenosis. 
Conclusion: Losarían renal scintigraphy seems to be superior to captopril renal 
scintigraphy in ruling out b ilateral renal a rte ry disease in patients w ith unilateral 
small kidneys.

В-0720 n  oo
Role of duplex intrarenal velocity indices in the diagnosis and follow -up of 
fibrodysplastic renal artery stenosis before and after angioplasty
V. Napoli, I. Bargellini, S. Lodovigi, P. Petruzzi, S. Pinto. R. Cioni, C. Vignali,
С. Bartolozzi; P isa/IT

Purpose: To evaluate the role of pulsatility (PI) and resistivity (R l) indexes in the 
evaluation of vascular patency in hypertensive patients w ith fibrodysplastic renal 
a rte ry  stenosis, before and after percutaneous angioplasty (PTRA).
M aterials and methods: From 1990 to 1999, 45 hypertensive patients (42 fe 
male, m ean age 35) with fibrodysplastic renal a rte ry  stenosis were evaluated by 
means of duplex sonography. Am ong these, 2 had a solitary functioning kidney 
and 20 a bilateral stenosis. A total num ber of 65 stenoses was studied. Forty-three 
s te n o s e s  w ere  tre a te d  by P TR A . R es ten o s is  o c c u rre d  in  10/43  cases. 
U ltrasonographic exam inations were perform ed via a posterior lum bar approach, 
by a single operator, w ith a state-of-the-art device and a 3.5 MHz probe. Mean 
values ±  SD of PI and Rl, obtained from  the intrarenal arteries, were calculated 
before PTRA and 2 4 - 7 2  hours, 3, 6, 12 months after the procedure. Results 
were com pared by m eans o f Student t-test.
Results: M ean values ± SD o f PI and Rl before PTRA were 0.87 ±  0.2  and
0.54 ±  0.11, respectively. A  significant modification (p < 0.01 ) was observed 24 -  
72 hours after successful PTRA. On follow-up, PI and Rl settled (PI 0.96 *  0.21, 

Rl 0.59 ±  0.07), maintaining a significant difference in respect to the values calcu
lated before treatment. In case o f restenosis, PI and Rl decreased, returning to the 
values calculated before PTRA (p > 0.05).
Conclusion: In young hypertensive patients with fibrodysplastic renal artery steno
sis, PI and Rl represent reliable parameters to evaluate renal vascular resistance 
and m onitor vascular patency, before and after PTRA.

B-0721 n  io
Evaluation of renal artery stenosis: Com bined multiphase MR angiogra
phy and MR renography perform ed after single Gd-DTPA injection
A. C ieszanowski. M. Golebiowski, B. Symonides, Z. Gaciong; Warsaw/PL

Purpose: To assess the quality of CE 3D m ultiphase MR angiography and MR 
renography perform ed after single-dose Gd-DTPA injection.
Methods and m aterials: In 24 patients suspected o f having renal artery stenosis, 
3D MRA sequence was perform ed multiple tim es during suspended respiration 
(from 10 to  360 seconds after the beginning of power-injection of Gd-DTPA). Ac
quisition time of single phase of MR examination was 8 s (TR o f 5 ms. TE o f 1.6 ms, 
30 -  35 partitions, 164 x 512 matrix). First three phases, perform ed during single 
breath-hold, were used to  obtain angiographic images. A ll phases were used to 
obtain curves o f cortical, m edullary and calyceal enhancement. M aximum num 
ber o f acquisitions per m inute was 4 - 5 .  The peak intensity values and the  tim e to 
peak of the cortex, m edulla and excretory system were evaluated.
Results: 21 of 24 MRA exam inations were o f good, 3 o f fair and none of poor 
quality. Quality o f enhancem ent curves was good in 22 cases and suboptim al in 2 
cases because of irregular breath-holding. MRA visualized 11 stenosed and 7 
accessory renal arteries. Renographic curves were abnorm al in 8  patients. 
Conclusions: M ultiphase 3D MRA sequence with short acquisition time enables 
sim ultaneous acquisition of angiographic im ages and renographic curves o f good 
quality.

B-0722 m s
Renal artery stenting in ostial atherosclerotic stenoses: Technical and 
clinical outcomes
C. Vignali. F. Donati, R. Cioni, P. Petruzzi. I. Bargellini, S. Pinto, V. Napoli,
C. Bartolozzi: P isa/IT

Purpose: To assess efficacy and safety of renal artery stenting in patients with 
atherosclerotic renovascular disease.
Materials and methods: From July 1995 to Aug 2000 ,129  stents were implanted 
in 110 patients with a therosclerotic ostial renal a rte ry stenosis. Preprocedurally, 
patients were evaluated by means o f duplex sonography and MR o rC T  Angiogra
phy. A ll pa tien ts  w ere  hypertens ive  (m ean d ias to lic  b lood p ressure , DBP, 
109 mmHg) and 72 had im paired renal function (mean serum  creatin ine level
1.6 m g/dl). Stenting was perform ed e ither as prim ary procedure (n =  17) o r after

PTRA, because of persistent stenosis > 30 %  (n = 77) o r arterial dissection (n =  35). 
On follow-up, duplex sonography was performed to assess stent patency, whereas 
clin ical conditions were monitored through periodic m easurem ents of DBP and 
serum creatin ine level.
Results: Technical success was achieved in 109/110(99.1 % ) patients (1 case of 
stent protrusion within the aortic lumen). At immediate follow-up, complications 
occurred in 5 patients (1 patient required nephrectomy). At 1 month, reduction/ 
cure o f DBP was obtained in 94.5 % o f patients and improvement/stabilization of 
renal función (RF) in 79.2 %. At 6 m onths (88 patients), restenosis occurred in 
10/97 stents (10.3 % ); reduction/cure o f DBP was obtained in 86.3 % and improve
ment/stabilization of RF in 85.2 %. At 24 months (54 patients), restenosis occurred 
in 6/64 stents (9.4 % ); reduction/cure o f DBP was achieved in 88.9 % o f patients 
and im provement/stabilization of RF in 73.1 %.
Conclusion: Encouraging clin ical results and low rate o f com plications, obtained 
in a large series, confirm  the prim ary role o f renal artery stenting in the treatment 
of ostial a therosclerotic stenoses.

B-0723 n  25

Preoperative assessm ent of vascular anatomy of life related renal donors 
with gadolinium -enhanced 3D-m agnetic resonance angiography
C. Fink. R.C. Ott, P.J. Hallscheidt, W. Hosch, M. Düx, G.W. Kauffmann; 
Heidelberg/DE

Purpose: Preoperative assessm ent of the  vascular anatom y of potential living 
renal donors using Gadolineum-enhanced 3D M agnetic Resonance Angiography 
com pared to standard intra-arteria l D igital Subtraction Angiography.
Method and m aterials: Eleven potentia l living renal donors were examined with 
standard intra-arteria l Digital Subtraction Angiography (DSA) and Gadolineum- 
enhanced 3D Magnetic Resonance Angiography (3D-MRA). Both modalities were 
evaluated in a blinded m anner by two radiologists. The results were correlated 
w ith the intraoperative findings.
R esults: In a ll donors equ iva len t accurac ies  o f DSA and 3D -M R A  in the 
visualisation of the renal arteries were assessed. In 10 patients single renal arter
ies were depicted by both modalities. In one patient a one-sided accessory renal 
a rtery was detected by both DSA and 3D-MRA. No vascular pathology was found. 
Conclusions: Gadolineum-enhanced 3D Magnetic Resonance Angiography may 
be an accurate non-invasive m ethod for the  preoperative assessm ent o f the vas
cu la r anatomy of potentia l living renal donors.

B-0724 1 1 3 0
Live renal transplant donor assessm ent: Can combined gadolinium  MRA 
and MRU replace conventional DSA and IVU?
B. W ittkop. S. Cooper, P. Guest; Birm ingham /GB

Objectives: To investigate the accuracy o f com bined gadolinium-enhanced MRA 
and MRU in the investigation o f potentia l live renal transplant donors and to com 
pare with conventional DSA and IVU.
M ethod: A prospective study in which all potentia l live renal transplant donors 
undergo both the combined MR A/MRU investigation and DSA/IVU. MR Urogra
phy is perform ed using a coronal 2 second HASTE sequence, immediately fol
lowed by MR Angiography using a gadolinium -enhanced 3-D breath hold volume 
acquisition. DSA and IVU performed using conventional techniques.
Results: 20 patients have been currently investigated o f which 15 have under
gone all three tests. A total of 40 renal arteries (30 main and 10 accessory arter
ies) were identified. MRA correctly identified 37 of 40 renal arteries. DSA correctly 
identified 36 of 40 renal arteries. MRA as well as DSA results were correct in 12 
out of 15 patients. MRA and DSA both reported one result as equivocal. Both MRA 
and DSA m issed 3 accessory arteries. Review of all exam inations revealed that 
one accessory artery was apparent but not initially reported on DSA. Sim ilarly two 
accessory arteries were apparent on review o f MRA data that were not reported 
initially. MRU identified small renal cysts in 3 patients; all IVUs were reported as 
normal.
Conclusions: These results for the combined MRA/MRU investigations are good. 
In this series the accuracy o f MRA and DSA results are similar. The benefits of 
MRA/MRU are the avoidance of an invasive procedure and ionising radiation and 
added convenience o f a one-stop investigation.
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В-0725 11:40
US color Doppler with contrast agent vs. scintigraphy with " T c  sulphur 
colloid in the evaluation of renal transplant diseases
F.M. Drudi. R. Massa, F. Cascone, P. Marziale, A. Righi, F. Trippa,
R. Passariello; Rom e/IT

Purpose: Aim of our study was to compare the results of wash-in wash-out curves 
obtained with US Color Doppler using contrast agent and with scintigraphy " T c  
sulphur colloid in the differentiation of normal grafts and renal transplant diseases. 
Method/materials: From March 1999 to February 2000 th irty-three renal trans
planted patients (mean age 39 years), of whom  12 from  living donors, underwent 
US Color Doppler w ith contrast agent and scintigraphy with " T c  sulphur colloid. 
Ten of these patients presented a normal post transplant evolution (control group), 
23 presented a clinical suspicion of renal transplant disease. Control parameters 
were creatinine serum  level, diuresis, blood pressure and FNAB or b iopsy which 
was considered the gold standard. W e evaluated the follow ing US Color Doppler 
parameters: morphology of the curves and wash-in wash-out quantitative values. 
Scintigraphy parameters were: double counting considering kidney vs iliac bone 
and increase of signal in different quantitative parameters which were divided in 3 
different positive degrees.
Results: The comparison of US Color Doppler and scintigraphy showed sensitiv
ity 95 ±  2 %, specificity 77 ±  3 % and accuracy 90.9 ±  1.2 % in accordance with 
clinical values.
Conclusions: Our study permitted to determine the correlation between US Color 
Doppler and scintigraphy parameters and differentiation of normal grafts and renal 
transplant diseases.

B-0726 11:50

Acute post-renal transplant rejection: Sonographic and power Doppler 
features
A.A. Daawood.T.A. E l-Diasty. A.E. El-Agroudy, H.M. Gad, M.A. Ghoneim; 
Mansoura/EG

Purpose: To evaluate the effect of various acute tansplant dysfunction, particu
larly acute rejection, on the graft size, renovascular resistance and power Doppler 
appearance of cortical vascular perfusion (CVP).
Material and methods: Fourty consecutive patients undergoing transplantation 
from living related kidney donors were included in the study. Transplanted kidneys 
were examined daily during the immediate post-operative period and a t frequent 
intervals after that. Graft CVP. cross-sectional area (CSA), as an indicator for kid
ney size, and resistive index (R l) as an indication for renovascular resistance, 
were measured. CVP was graded into GO (normal), G1 (reduced) and G2 (markdely 
reduced).
Results: All normally functioning transplants had GO CVP. CVp was reduced in all 
cases of acute rejection but one (22 of 23; 96 %). Rl was elevated in 13 of 23 
(57 %). Borderline changes (n =  6), acute cyclosporine nephrotoxicity (n = 2) and 
acute F.K.506 nephrotoxicity (n -  2) had no obvious changes in CVP, Rl nor CSA. 
Conclusion: The reduction of CVP is more accurate sign o f acute renal transplant 
rejection than the increase of CSA and the elevation o f Rl. Borderline changes, 
acute cyclosporine and F.K.506 nephrotoxicity have no obvious effect on these 
parameters.
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B-0727 loso
lodixanol in paediatric gastrointestinal exam inations
N. W right', H.M.L. Carty '. M. Friis2, K. Kastberg Petersen3, G. Stake4,
A. Klaveness4; 'Liverpool/GB. 2C openhagen/DK,3Århus/DK, 'O slo /N O  

Purpose: The use o f a water-soluble contrast medium is som etim es indicated for 
radiological examination of the paediatric gastrointestinal tract. Th is study was 
designed to docum ent the suitability of the dimer, iodixanol, for Gl examinations, 
with respect to e fficacy and safety.

Method and m aterial: In a prospective randomized, double-blind study 152 pa
tients received either iodixanol (V isipaque®) or iohexol (Om nipaque®). Stratifica
tion was used for entry into high or low concentration groups (Visipaque® concen
trations 150 mg I/ml and 320 mg I/ml, Om nipaque® concentrations 140 mg I/ml 
and 300 mg I/ml). The diagnostic quality was rated as excellent, good or poor. A 
visual-analogue scale (VAS) was used fo r evaluation of overall quality o f radio- 
graphic visualization and for overall quality of diagnostic information. Adverse events 
for 48 hours post-examination were recorded. Taste acceptance was evaluated as 
good, acceptable, unpleasant o r bad.
Results: The VAS showed sim ilar d istribution of the quality assessm ents. For the 
various regions of interest most ratings were excellent or good. Adverse events 
were experienced by 12 patients (16.2 % ) in the iodixanol group and 28 patients 
(35.9 % ) in the  iohexol group (p =  0.006). The difference was m ainly in the occur
rence of d iarrhoea (5 iodixanol and 23 iohexol patients). The taste acceptance 
was sim ilar and good for both contrast media.
Conclusion: lodixanol is a contrast medium well suited for exam inations o f the 
gastrointestinal tract in children. Both contrast media provided equally high diag
nostic quality. The frequency o f adverse events observed in th is tria l was s ign ifi
cantly lower for patients receiving iodixanol com pared to those receiving iohexol.

B-0728 10:40

The reliability and effect on m anagem ent of limited helical CT in children  
with clin ical suspicion o f acute appendicitis
D. Zebedin. A.J. Ruppert-Kohlmayr, E. Sorantin, J. Mayr, J. Schalamon,
R. Fotter; Graz/AT

Purpose: To determ ine the diagnostic and therapeutic thinking efficacy of lim ited 
computed tomography (CT) in children with the clin ical suspicion o f appendicitis. 
Materials and methods: Surgical staff com pleted questionaires before and after 
lim ited C T  with rectal contrast (CTRX) was perform ed in 100 children aged 5 to 
16 a with equivocal clinical findings for appendicitis. Number (percentage) o f ch il
dren in which CT was helpful to  making the diagnosis appendicitis and the gain in 
percentage diagnostic confidence with the CT information was estimated. Further 
we evaluated the percentage of times CT was helpful in planning patient’s further 
management and how often CT information changed initial managem ent and 
avoided surgical procedure.
Results: CT information changed the surgeons’ initial diagnoses in 75 % o f the 
cases. (95 % Cl = 70 %, 89 % ). The mean gain in diagnostic confidence with CT 
was 50 % (95 % C l =  42 %, 57 %). CT information changed initial management 
decision in 80 %  of the children. The level of intensity care decreased in 35 % and 
increased in 65 %  o f the cases.
Conclusion: In our institution CT information had a strong effect on surgeons' 
clinical d iagnoses and initial managem ent plans in children with the clinical suspi
cion of appendicitis. CT inform ation enabled surgeons to safely estim ate the level 
of intensity care and to  reduce surgical procedure.

B-0729 10:50

Imaging of choledochal cysts in children
K. Gjoresk i. A. G ligorievski. Z. Trajkovski, J. Joseva, L. G joreska; Skopje/M K  

Purpose: The choledochal cyst constitutes idiopathic dilatation o f the common 
b illiary duct -  usually of the supraduodenal portion.
Material and methods: We present 3 cases in children w ith cyst on the chole
dochal duct, 2 of them male and 1 fem ale a t the age of 15 months, 2.5 years and 
3 years old. US, CT and MRCP have been done to all o f them.
Results: All 3  have Choledochal cyst and we cam e to the precise localization and 
size. We have shown the morphology of the billiary trank with i.v. cholangiography; 
MRCP shown m orphology and topography of the intrahepatic b illiary paths, level 
o f the choledochal cyst, precize location and its size.
At all 3 cases diagnosis was confirm ed postoperative.
Conclusion: Choledochal cyst as a rare disease that follows autocompression on 
the b illiary and pancreatic trunk, requires a fast and precise diagnosis.
US, CT and MR represent a true choice in the diagnostic imaging.

B-0730 10:55

Nesidioblastosis: Diagnosis and follow-up
T. Berrocal, S. Puente. C. Prieto, N. Góm ez-León, P. Hidalgo, I. Pastor; 
M adrid/ES

Purpose: To examine the sonographic findings of nesidioblastosis, and dem on
strate pancreatic regeneration several years after resection o f 90 %  of the pan
creas.
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Material and methods: Nesidioblastosis is a disorder consisting o f a fetal condi
tion  o f the  pancreas in new borns charac te rized  by d iffuse  pro life ra tion  of 
nesidioblasts, cells that differentiate from  ductal epithelium . The m ain symptoms 
result from  the hypoglycem ia caused by abnorm al insulin secretion by these 
em bryonary cells. The hypoglycem ia makes subtotal pancreatic resection neces
sary. S ixteen cases of nesidioblastosis have been treated in o u r hospital over the 
last twelve years. These patients were foliowed-up with laboratory tests and serial 
ultrasounds.
Results: The  five cases d iagnosed in neonates showed d iffuse ly  elevated 
echogenicity and increased size o f the  head, body and tail o f the pancreas. The 
other cases, which were d iagnosed in o lder children, showed no sonographic al
terations. A fter resecting o f 90 %  o f the pancreas, there was pancreatic regenera
tion in four cases (25 %). In three o f these the size of the  pancreatic head, body 
and tail were norm al for the ch ild ’s age in contro l studies perform ed a t 7 ,8  and 11 
years o f age. In one patient partia l pancreatic regeneration was observed at five 
years o f age. All had normal blood glucose levels.
Conclusion: Complete or partial pancreatic regeneration after subtotal pancre
atectom y for nesidiblastosis occurs w ithout recurrence of the disease, and can be 
adequately assessed with serial ultrasounds.

B-0731 11:05

Pancreatic cysts in children with cystic fibrosis: US, CT and MR imaging
T. Berrocal, S. Novo. J. Fernández-Cuadrado, С. Prieto, M. Molina,
N. Góm ez-León; Madrid/ES

Purpose: To analyze the radiologic features of pancreatic cystosis, an unusual 
form  of pancreatic alteration in cystic fibrosis, characterized by m acrocysts of d if
ferent sizes distributed all over the gland.
M aterial and m ethods: Pancreatic sonographies of 194 patients diagnosed with 
cystic fibrosis were reviewed. Six of these patients, aged between 12 and 16 years, 
showed m acroscopic cystic lesions in the pancreas. All of them were asym ptom 
atic. W e prospectively studied these patients w ith CT and MR to  evaluate the num
ber, size, shape, distribution and characteristics o f the lesions.
Results: All patients showed an enlarged pancreas. A  com plete cystic transfor
mation o f the  gland was observed in two patients w ith cyst sizes ranging from 
2 mm to 2 cm. One patient only had a rounded, well out lined, fluid-dilled lesion in 
the tail o f the pancreas, and three showed various m ultiloculated cystic lesions of 
different sizes w ith norm al pancreatic tissue around the cysts. On sonography all 
lesions were anechoic masses: on CT they showed los attenuation and hom oge
neous texture, and MRI dem onstrated a high signal on the T2-weighted images 
and m arkedly hypointense signal in pancreatic tissue on the T 1 -weighted images. 
Conclusion: Pancreatic cystosis is thought to represent the extreme end o f the 
spectrum o f cystic changes secondary to ductal obstruction. Macrocysts are thought 
to  develop when functional secretory capacity is m aintained despite ductal ob
struction. CT and MRI are able to provide valuable information about the nature 
and content o f the  cysts, and help to d ifferentiate this rare condition from  other 
pancreatic cystic lesions.

B-0732 11:15

Ultrasound diagnosis in suspect m econium  ileus
G. Belfiore. G. Moggio, A. M azzacca, A. Bencivenga, G. Panasci; C aserta/IT

Purpose: To evaluate the diagnostic role o f abdom inal exam ination w ith ultra
sound (US) in the clinical suspect o f meconial ileum (M l), a disease due to non
evacuation of the m econium  after birth, which conventional radiology cannot eas
ily  differentiate from  other causes o f ileum such as intestinal atresia.
Materials and methods: O vera  3-year period, 14 newborns (6 M/8 F, age range: 
6 - 3 0  days) with no m econium evacuation were studied w ith abdominal US using 
a 5 MHz probe for an average observation tim e o f 1 5 - 2 0  m inutes on different 
acquisition planes. W hen cystic fibrosis was suspected, Sweat-Test was also per
form ed, showing positive values in only 3 cases.
Results: The m ost frequent US pattern was dilatation o f small bowel loops with 
little gas in the colon, m atched by X-ray evidence of m icrocolia. In 9 cases several 
loops w ith enlarged d iam eter and hyperechoic content due to  m econium  were 
observed, 3  o f whom  showing abnormal Sweat-Test results. In 3 cases w ithout 
hyperechoic lum inal enlargem ent, intestinal atresia was found at surgery. 
Conclusions: W hen meconial ileum is clin ically suspected, abdom inal US repre
sents the first-choice examination, providing ther necessary information for the 
subsequent therapeutic approach in these patients.

B-0733 11:25

Om ental cake: Om ental m etastases in children
W.A. Bhatti'. K.R. Shankar8, H.M.L. Carty2; 'C headle/G B,2Liverpool/GB

Aim: W e present the imaging features of four children with omental metastases. 
The prim ary in tw o o f these cases were serous papillary adenocarcinoma, one 
case of prim ary cystadenocarcinom a and one case o f non specific round cell tu
m our o f unknown origin.
Method: The children were identified retrospectively from  a code index in our 
oncology departm ent. There were four children whose age ranged from  five to 
eleven years. The im aging findings including CT appearances. The MRI appear
ance in one of the cases w ill be described.
Discussion: Omental metastases in children are rare. As in adults ovarian pathol
ogy is most likely. We present four cases which show the typical image finding in 
childhood. The differential diagnosis w ill be discussed.

B-0734 11:35

Im aging m ethods in paediatric oncology
I- Dykan. V.V. Medvedev, T. Golovko, O. Tykhonenko, G. Lavryk, A. Begenar; 
Kiev/UA

Purpose: To improve the results of treatm ent of m alignant tumours in children a 
protocol of imaging investigative m odalities was developed for early detection, 
staging and m onitoring o f effic iency o f treatm ent in paediatric oncology. 
M ethod s and  m ate ria ls : 284  ch ild re n  aged 6 m onths  to  14 years w ith 
nephroblastoma (58), neuroblastom a (34), lymphoma (82), osteosarcom a (64), 
soft tissue tum ours (46) were examined using a spectrum  o f imaging modalities 
(X-ray, CT, MRI, US, osteoscintigraphy).
Results: The most informative m ethods for prim ary diagnosis and staging of soft 
tissue tum ours and retroabdominal tum ours (including lymphoma) are US CT and 
MRI (accuracy 94 -  98 %). To m onitor early efficiency o f treatm ent the use of US, 
X-ray and osteoscintigraphy is advisable. CT and MRI are indicated in cases when 
the results o f prelim inary investigations are ambiguous or clinical data do not match 
their respective data. Osteoscintigraphy is useful in the prim ary diagnosis of os
teosarcom a (accuracy 92 -  97 %), bone m etastasis (accuracy 91 -  96 %) and in 
the determ ination o f efficiency o f treatm ent of bone m alignant lesions (accuracy 
80 -  89 %).
Conclusion: A protocol o f investigative im aging modalities can be used for pri
m ary diagnosis, staging and determ ination of effectiveness o f treatm ent in paedi
atric oncology w ith accuracy near 98 %.

B-0735 11:45

MR signs of gastrointestinal graft-versus host disease
H.-J. M entze l. K. Kentouche, S. Vogt, C. Fitzek, B. Gruhn, F. Zintl, W.A. Kaiser; 
Jena/DE

Purpose: The MRI findings o f intestinal involvement in gastrointestinal graft-ver- 
sus-host disease (GvHD) after bone marrow transplantation (BMT) are described 
and correlated with histopathologic findings.
Subjects & m ethods: An 8-year-old boy underwent a llogenic BM T for severe 
aplastic anemia. On day 26 he developed grade I acute GvHD. With intensified 
im m unosuppressive therapy he recovered until day 50. A rectal biopsy specimen 
revealed a transitory pattern between acute and chronic GvHD. Because of per
sistent voluminous diarrhea and increasing abdominal pain imaging was performed. 
MRI was perform ed on a 1.5 T  scanner to exclude development of an abscess. 
T1 w and T2w sequences were obtained before and after application o f GdDTPA 
(0.1 mmol/kg).
Results: Contrast-enhanced T 1 w sequences showed especially after subtraction 
abnorm al mucosal enhancem ent of the whole gastrointestinal tract. Three layers 
of the wall could be differentiated in fat saturated contrast enhanced T1w axial 
images. Bowel dilation was present in T2w  sequences. An abscess could be ex
cluded.
Conclusion: The MR signs o f gastrointestinal GvHD were demonstrated. The 
intensively enhancing inner zone o f the bowel wall seem s to represent the patho
logical thickened mucosa and submucosa, and the outer less-enhancing zone the 
edem atous m uscular layer. Differentiation beween intestinal GvHD and intestinal 
infection seem s to be not possible by MRI, but exclusion of complications like 
abscesses or an estim ation of the degree of inflammation is possible.
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В-0736 11:50
US-guided reduction of intussusception: Experience enhances it!
P. Crystal, B. Färber, V. Tsodikov.Y. Barki; Beer-Sheva/IL

Purpose: Intussusception is the most com m on abdominal em ergency in the  in
fancy. The aim  o f th is study was to  assess an efficacy of u ltrasound in the treat
ment of childhood intussusception and predictive value of different factors on suc
cess of reduction.
Materials and methods: Over two years, 67 consecutive cases of ileocolic intus
susception were diagnosed sonographically in 54 patients. In 63 cases, reduction 
was attempted under sonography guidance. We analyzed influence of duration of 
symptoms, initial location of intussusception, presence o f intraperitoneal fluid, and 
sonologist experience on success of reduction.
Results: In 57 (90 % ) cases reduction was successful. Com plications did not oc
cur. Reduction rate of staff sonologists was 95 % (53 from  56) and this is s ign ifi
cantly higher (p < 0.03) than success rate (57 %, 4 from 7) in general radiologists. 
Initial location of intussusception (right and mid abdomen versus left abdomen) 
also was significant predictor success (p = 0.04). Presence of the peritoneal fluid 
and duration of sym ptom s were not be found as a significant predictors o f suc
cess.
Conclusion: We found that skill o f physician that perform ing reduction and initial 
location of intussusception are main predictors o f successful reduction. US-guided 
hydrostatic reduction of intussusception is a safe and effective technique. The prin
cipal advantages of this technique are the lack o f radiation exposure and high 
reduction rate. A so le ly d isadvantage is  tha t the  presence o f experienced 
sonographer is required on a 24-hour basis.

B-0737 H :5 5

Thyroid volume in pre-school children from the Warsaw area assessed by 
ultrasound:The norm and the role in clinical diagnosis
M. Brzewski, J. M adzik. D. Janczarska, A. Jakubowska, A. Marcinski,
B. Rymkiewicz-Kluczynska; Warsaw/PL

Purpose: The absence o f the thyroid volum e proper norm in pre-school children 
limits the diagnosis o f goiter and delay in the sta rt o f treatment. The norm s of 
volume measurements o f the thyroid based on ultrasound exam inations in this 
group of children are introduced.
M aterial and methods: 182 children from  4 up to 7 years old were examined. For 
future assessm ent the group of 159 healthy children were selected (pathology 
was excluded on basis of clinical examinations, iodine excretion and US exams). 
The  vo lum e o f each  lobe w as ca lc u la te d  a cco rd in g  to  B ru nn 's  fo rm u la  
(V a X b X с X 0.479) and the tota l volum e of both were sum m ed up.
Results: The average volume o f the thyroid growing with age, a lthough in our 
group 5-years old boys had greater volume than 6-years old. Good correlation with 
age, height, weight and body surface was statistically characteristic in all analysed 
groups. The best correlation was obtained with body surface, the worst with age. 
There was no characteristic sex dependence difference. The 50,h and 97'" centile 
of thyroid volume was determined.
Conclusion: The review o f the thyroid volume norm in European children shows 
big regional variation. It is necessarily to  use the  norm s described scientifically for 
each population, also in Poland. The goiter in clinical exam is usually overesti
mated -  it is the next reason for thyroid volume assessm ent in ultrasound. The 
upper normal range for thyroid volume norm was accepted on to 97,n centile.
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В-0738 10:зо
Colour Doppler flow imaging and com puted tom ography o f orbital 
cysticercosis
R. Mithalal IV, V. Chowdhury sr.; N ew  Delhi/IN

Purpose: Seventy-five cases of ocular cysticercosis presenting with proptosis and 
painful eye evaluated with high resolution ultrasound (HRS), co lour D oppler flow 
imaging (CDFI) and contrast enhanced computed tomography (CECT) were stud
ied retrospectively for orbital and ocular presentations of cysticercosis.

M aterial and m ethods: Seventy-five patients of orbital cysticercosis were evalu
ated during the period of May 1998 to Feb 2000 by HRS using 7 - 1 2  MHz probes, 
CDFI followed by C ECT orbit (3 mm axial and coronal sections).
Results: In 70 o f 75 cases involvement of the ocular muscles by the cysticercus 
larva was found on HRS. Localized thickening of the m uscle belly, com m only me
dial and inferior rectus with an anechoic cyst containing peripheral echogenic scolex 
w as seen in 45 cases. On CDFI there was low  resistance perilesional flow o f fre 
quency shift less than 2.5 MHz. In 11 o f these cases there was peripheral radiat
ing vessels from  the cyst g iving a "corona rubra" appearance. In twelve o f these 45 
cases, CECT could not define the scolex accurately. Twenty-five cases represented 
as ill-defined thickening o f one or more extraocular muscles w ith heterogeneity of 
retroocular fat, focal increase in vascularity and streakiness on CT. These cases 
w e re  b e t te r  e v a lu a te d  on  C ECT. T w e n ty -tw o  c a s e s  h ad  c o e x is te n t 
neurocysticercosis.Two cases presented as retroretinal mass with retinal detach
m ent m isdiagnosed as choroidal m asses and 2 had orbita l apex syndrome. Sixty- 
three cases showed regression on ultrasound after a lbendazole therapy. 
Conclusion: HRS and CDFI is the investigation of choice in the initial evaluation 
o f orbital cysticercosis reserving CECT for equivocal cases.

B-0739 10:40

Improved imaging of the orbit based on highly accurate im age fusion of 
SPECT and CT/MRI
R. Moncavo. E. Donnemiller, R.A. Sweeney, M. Rieger, K. Seydl, W. Jaschke,
G. R iccabona, P. Lukas. R.J. Bale; Innsbruck/AT

Purpose: To provide both functional and anatom ical imaging o f the retroorbital 
space using "Tc-O ctreo tide  SPECT and CT.
M aterials and methods: Patients: (1) 32 year-old woman with thyroid associated 
ophthalmopathy (TAO) showing clin ical improvement after conservative therapy. 
(2) 52 year-old wom an w ith a b ilateral m eningeom a o f the optic nerve, before and 
a fter external radiation. The patients were studied using a newly developed "T c -  
Octreotide tracer (Eur.J.Nucl.Med. 2000:28:1318). C T  studies were done using a 
GE CT-High Speed Advantage scanner. Positioning o f the head was done using 
the VBH head holder adapted to the SIP Lab Innsbruck frame. Image fusion was 
done using spezialized had- and software from  Immerge (Sofamore-Danek Inc). 
Results: Case 1 : Contrasting w ith the pre-treatm ent scan, the  retroorbital space 
d id not show any uptake after therapy whereas the lacrimal glands showed a faint 
tracer accumulation. CT could not show alterations in the lacrimal glands. Case 2: 
Prior to  therapy "Tc-O ctreo tide  uptake was documented on both meningeal sheets 
(SPECT and CT/MRI). The intensity of the uptake decreased significantly after 
radiation therapy, corresponding to clin ical improvement.
Conclusion: Using this com bined im aging approach we can clearly delineate the 
retroorbital structures involved in each distinct disease. Image fusion of functional 
and anatom ical data provide clear objective criteria  as to  disease activity.

B-0740 10:45

Cavernous hem angioma of the retrobulbar space: CT. MRI and Doppler 
investigations
D. M im inoshvili, D. Gachechiladze, N. Shapatava: Tbilisi/GE  

Purpose: To describe the CT, MRI and Dopplerographic signs o f cavernous he
m angiom a of the orbits.
Materials and methods: CT, MRI and Dopplerography were perform ed in 17 pa
tients (9 men, 8 women; age 32 -  53 years) w ith cavernous hem angiom a o f ret
robulbar space.
Results: On CT cavernous hemangiomas were visible as tissue density form a
tions with pronounced contrast enhancem ent, localized inside the m uscular cone. 
On Dopplerography (n =  14) tum or was revealed as hypervascular formation. In 6 
cases punctate arteria l blood flow around the cavernous hemangioma and in 7 
cases com pression of upper orbital vein was noted. The indices o f venous blood 
flow  and punctate arteria l blood flow  were increased. Orbital m ain vessels had 
blood flow  parameters within the normal range. On MRI in T1-weighted images 
w ith fat saturation the cavernous hemangioma was visible as a hypointensive for
mation which enhanced significantly a fter contrast administration, in T2-weighted 
image as a hyperintensive formation. 14 patients w ith cavernous hemangioma out 
o f 17 were operated and the diagnosis was confirm ed histom orphologicaly in all 
cases.
Conclusion: C T and MRI along w ith Dopplerography o f retrobulbar space he
m angiom as w ith evaluation of the general vascularization and hem odynam ic indi
ces allow to determ ine the treatm ent tactics and plan out the scales for operative 
interventions that decreases the intraoperative and postoperative com plications.
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В-0741 10:50

Multidetector CT scanning of the tem poral bone in patients with choleste
atoma
T.F. Gotwald. C. Cihak, B. Oefner, A. Stoeger, A. Schuster, D. zur Nedden; 
Innsbruck/AT

Purpose: Near isotropic CT data acquistion o f the tem poral bone may obviate the 
need fo r additional radiation for coronal CT data acquisition in patients w ith cho
lesteatoma.
Materials and methods: We compared multidetector spiral CT scanning and axial 
and coronal image reconstruction w ith conventional CT data acquistion in two 
planes in a group o f 23 patients for im aging work-up in cholesteatoma. All patients 
underwent multidetector C T  scanning in axial orientation w ith coronal and axial 
image reconstruction as well as conventional coronary CT scanning. The com 
parison was m ade by tw o radio logists and one otolaryngologist who were not 
aware of the imaging modality at the tim e o f the evaluation.
Results: M ultidetector CT clearly surpasses conventional CT scanning in term s 
o f patient comfort, tim e efficacy and radiation dose needed to  obtain the patient's 
data. In addition, image quality was found to  be equal to  conventional technique. 
The delineation o f som e particu lar anatom ic structures (e.g. of thin bony septa, 
the ossicles, sinus tym pani) could even be improved.
Conclusion: In our institution multidetector C T  scanning has replaced conven
tional 2-plane CT scanning and has become the standard procedure for evalua
tion of the tem poral bone in cholesteatom a.

В-0742 11:00
High resolution com puted tom ography in patients w ith vertigo following  
stapes surgery
D. Pickuth. S. Brandt, A. Berghaus, R. Spielmann, S. Heywang-Köbrunner;
Halle a. d. Saale/DE

Purpose: The role o f high resolution com puted tom ography (CT) in patients with 
persistent o r recurrent vertigo after stapes surgery is still unclear.
Patients and methods: 10/30 patients, who had a postoperative CT of the  tem 
poral bone between January 1993 -  June 2000, presented with vertigo.
Results: In 8/10 patients, the  underlying cause for postoperative vertigo could be 
established with CT.The CT findings included a prosthesis shaft entering the ves
tibule and com pressing the saccule in fou r patients, a  com plete dislocation of the 
stapes prosthesis in one patient, a ir bubbles and fluid collections w ithin the vesti
bule and outside the oval w indow indicating a perilym phatic fistula in tw o patients, 
and bony fragm ents leading to  a com pression of the basal saccule in one patient. 
Conclusion: Although im m ediate postoperative vertigo is often transient, with 
persistent o r recurrent vertigo the patient should be imaged, as high resolution CT 
will determ ine the underlying cause in the m ajority o f patients.

B-0743 11:10
Outcom e of cochlear im plantation: Assessm ent by volume rendered spiral 
CT
E. N eri. S. Berrettini, S. Sellari Franceschini, M. Panconi, F. Forli, С. Spinelli,
G. Cam pori, D. Caram ella, C. Bartolozzi; Pisa/IT

Purpose: We aim ed to assess the outcom e o f cochlear im plantation with C T  vol
ume rendering.
Materials and methods: A series o f 16 patients that underwent unilateral co
ch lear im plantation were evaluated w ith high resolution spiral CT w ithin 1 month 
after the surgical procedure. Image acquisition included axial and coronal scans of 
the temporal bone with 1 mm collimation and 0.5 mm reconstruction spacing. Native 
images were reviewed on independent workstation (Advantage W indows 3.1) and 
interactive volume rendering was performed w ith a dedicated software tool. Image 
analysis was aim ed to exclude com plications in the tym panic cavity and to assess 
the position o f the electrode w ithin the cochlea turns. Volume rendering was used 
to reconstruct in three-dim ensions the electrode and the bony canal o f the co
chlea. Agreem ent between native im ages and volum e rendering fo r assessing the 
position o f the electrode w ithin the cochlea was determ ined w ith к  statistic. 
Results: No m ajor com plications occurred in the tym panic cavity. The electrode 
was correctly positioned within the oval window, the basal and m iddle tu rns of the 
cochlea. The m iddle turn was entire ly occupied by the electrode in 13 cases, and 
partia lly in 3 cases (2/3 o f the m iddle turn). No kinking or interruption of the e lec
trode were observed. Agreem ent between native im ages and volum e rendering 
was good (k = 0.56); in som e difficult cases the integration o f native im ages with 
volume rendering allowed to determ ine the precise path o f the electrode w ithin the 
cochlea.
Conclusions: CT w ith volum e rendering represents an effective m ethod to  as
sess the  outcom e o f cochlear implants.

B-0744 11:20

CT virtual endoscopy of the auditory ossicular chain: Technique and 
clinical applications
D. Wang. W.S. Zhang, J.X. Xu; Beijing/CN

Purpose: To evaluate the methodology and clinical applications of CT virt· en
doscopy (CTVE) in the evaluation o f the auditory ossicular chain.
Materials and methods: CTVE o f auditory ossicular chain y -  m
1.0 mm collim ation at pitch 1.0, bone algorithm, 9.6 cm  r  , recon
struction interval in 10 norm al subjects and 50 pa,: . ear diseases
proved by operation. The threshold values fr* . lorm al auditory os
sicular chain were -6 0 0  -  -2 0 0  HU an--’ .opectively.
Results: On CTVE images, the -  o f normal malleus, incus and
incudom alleal articula tion ■ ,vas 32 % for the stapedial footplate.
However, in only 21 ,oz .ю г and posterior crura of stapes be distin
guished. The s-- «у and accuracy o f CTVE for detecting the ossicu
lar desto  M  otitis media were 92.8 %, 92 % and 92.5 %  respec
tive’ ., i congenital anomaly, auditory dysplasia was seen.
(. ^  i VE being a new, non-invasive method for demonstrating the three-
dir unal im age o f auditory ossicular chain is useful in evaluating diseases of 
the ear especially the auditory ossicles.

В-0745 и зо
Diffusion weighted MR imaging of cholesteatom as of the tem poral bone
T. K ittner. G. Hahn, V. H ietschold; Dresden/DE

Purpose: To evaluate the  sensitiv ity and specificity of diffusion weighted imaging 
MRI, in the assessm ent of cholesteatom a recurrence.
Material/m ethod: In this prospective study we investigated 25 patients with clin i
ca lly suspected cholesteatom as of the tympanic cavity o r mastoid. Imaging stud
ies were obtained at an 1.5 T  S iem ens V ision scanner. Our im aging protocol in
cluded: T2-weighted DWI axial sequences (TR 3900 ms; TE 100 ms; TA 20 s; b 
1000; SL 3 mm):T1 -weighted SE (TR 513 ms; TE 16 ms; SL 3 mm) in coronal and 
axial p laine before and after single-dose Gadolin ium  i.v. injection.
Results: MR imaging yielded an sensitivity of 83 %; specificity of 85 % an accu
racy o f 84 %.
Conclusion: Diffusion weighted MR im aging is reliable and helpful particulary in 
patients w ith an intact tym panic m em brane scheduled for an second look surgical 
resection. One should be aware that thin layers of cholesteatoma tissue w ill not be 
detected with above m entioned method.

В-0746 11:40

MR im aging o f the inner ear: Com parison of a 3D-high resolution fast spin 
echo sequence with a Gd-enhancedT1-spin echo sequence
A.H. Karantanas. V. Sandris; Larissa/GR

Purpose: To prospectively evaluate the diagnostic value of MR imaging in the 
inner ear with a  3D-T2 weighted (w) fast spin echo (FSE) sequence in patients 
with clin ical indication o f vestibular schwannoma.
Materials/methods: In 47 patients w ith ear symptoms, 1.0 T MR imaging was 
performed with unenhanced 3D-asym m etric FSE and gadolinium enhanced T1-w 
spin echo (SE) with use of a head quadrature co il.The FSE images were reviewed 
by one radiologist w ith the enhanced sequence used as the standard o f reference. 
Results: Seven lesions were detected in the 94 ears by both sequences. All le
s ions were sm aller that 25 mm and 1 lesion sm aller than 5 mm. In the latter, the 
3D unenhanced sequence overestim ated (8 mm) the size of the lesion.The linear 
regression analysis showed a statistically significant coefficient for the maximum 
diam eter o f the  lesions (p <  0.001). All lesions were established by surgery. 
Conclusion: The unenhanced high-resolution 3D T2-w sequence allows the reli
able detection of vestibular schwannom a and can be used alone as a screen. 
W hen a lesion is obvious, then the enhanced im ages are helpful, particularly for 
the intracanalicular location where there is no CSF surrounding the  lesions and 
the actual size can not be accurately estim ated preoperatively.

В-0747 и  45
Chordomas o f the skull base: An otoradiologic classification
B.F. Schuknecht. A. Schade, U. Fisch; Zürich/CH

Purpose: C lassify skull base chordom as with respect to tum or origin, type of sur
gical infratemporal approach and histology
Patients and m ethods: Multip lanar MR and C T  examinations were retrospec
tively assessed in 12 patients w ith skull base chordomas with respect to  tumor 
origin, type o f otosurgical approach, degree o f tumor resection and histology.
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Results: Midline and paramedian chordom as were present in 6 patients each. 
Midline chordomas showed a close relationship to the spheno-occipital synchon
drosis, while paramedian lesions were oriented along the petro-occipital synchon
drosis. The orig in of m idline chordomas could be further subdivided into a supero- 
, infero-, and centroclival location that was recognized in 2 patients each.
The infratemporal approach Fisch type В allowed total o r subtotal resection of 
midline chordomas in 4 of 6 pateints, the type С approach provided access to 
paraclival tum ors with tota l o r subtotal resection in 5 of 6 cases. H istologically 
m idline chordom as belonged to the "conventional'' type in 5 /6  tumors, paraclival 
chordomas consisted o f conventional and chondroid type tum ors in 3 lesions each. 
Conclusion: MR and CT findings indicate tw o separate sites o f orig in of skull 
base chordom as that are re lated to  the spheno-occipital and petro-occip ital syn
chondrosis respectively. These two sites require a different otosurgical access for 
removal and may represent two different types of histology.

B-0748 11:55

Meningiomas in patients with extracranial m alignant tumors
G.T. Petkovic. L. Markovic, S. Cirkovic, A. Radosavljevic, B. Putnik; Belgrade/YU

Purpose: To describe the possible coincidental finding of intracranial meningeomas 
in patients w ith extracranial malignancy during staging o f tumors.
Patients and methods: Five patients (2 women, 3 m an ; aged 5 6 - 7 1  years; two 
w ith lung cancer, one with m alignant melanoma, one w ith breast Ca and one with 
adeno Ca o f the rectum), with different neurological symptoms, during the staging, 
underwent CT of the head. A fter positive finding for the intracranial expansion, all 
of patients were examined with MRI and DSA, and finally, underwent a craniotomy. 
Results: CT detected 8 expansive lesions in all patients, 3 patients had two le
sions. 5  of lesions were located peripherally, w ith lim ited edema, and w ith good 
and homogenous contrast enchancement. Two lesions had an intracerebral and 1 
an intracerebelar location with marked edem a, and pronounced ring shaped con
trast enhancement. Five peripheral lesions were recognized as meningeomas, 
and other 3 lesions as metastasis. All patients had meningeomas, and 3 of them 
had m etastasis as well. All findings were confirm ed by MRI, DSA and histologi
cally confirmed.
Conclusion: The finding of an intracranial expansile lesion in patients w ith a ma
lignancy is a lmost certa in a sign of metastasis. However, there is the possibility of 
coincidental m eningeomas w ith extracranial malignancy that can cause m isinter
pretation. CT features of CNS metastasis enable its accurate characterization and 
differentiation from  meningeomas, and therefore, appropriate staging o f the  ex- 
tracranial malignancies.

10:30-12:00__________________________________ Room N/O
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В-0749 ю  зе
Comparison of Cine-TrueFISP and Cine-FLASH in the assessm ent of 
myocardial function
J. Barkhausen '. S.G. R ühm '. M. Goyen1, G. Laub2, J.F. D ebatin1; 'Essen/DE, 
2Erlangen/DE

Purpose: To compare a recently developed TrueFISP with a standard 2D-FLASH 
sequence regarding the ir ability to  assess myocardial function using manual and 
sem i-autom atic segmentation.
M aterial and methods: Exam inations were perfo rm ed on a 1 .5 T  scanner 
(Magnetom Sonata, Siemens, Erlangen, Germ any). Follow ing informed consent, 
10 healthy volunteers and 10 patients were enrolled in the  study. Short axis and 
long axis Cine images were collected with the standard FLASH sequence (TR 11 ; 
ТЕ 6; FI 20°) as well as the new TrueFISP sequence (TR 3.2; ТЕ 1.6; FI 60°). 
Contrast to  noise ratios (CNRs) m easurem ents were made from  regions of inter
est (ROI) placed within the myocardium, and the left ventricular cavity. In addition, 
we com pared the performance o f manually obtained volum etric m easurem ents 
with sem i-autom atically calculated data.
Results: Compared to  FLASH the calculated CNRs o f the  TrueFISP sequence 
were improved by 46 %  on short axis and 100 %  on long axis images. The sem i
automatic image analysis resulted in the fo llow ing system atic and random differ

ences (mean ±  SD) com pared to  manual segm entation: TrueFISP end-diastolic 
volume -4 .8  ± 9.7 ml; TrueFISP end-systolic volume -3 .8  ± 6.9 ml; FLASH end- 
diastolic volum e -3 .7  ±  16.9 ml; FLASH end-systolic volume 11.0 ±  22.1 ml. 
Discussion: The TrueFISP sequence provides C ine im ages with excellent con
trast between the  m yocardium and the intraventricular cavity. Autom ated segm en
tation so ftw are  provided m ore re liable  results when analysis was based on 
TrueFISP-Cine images as com pared to  standard FLASH-Cine images.

B-0750 10:40

Assessm ent of ventricular function in a single breath-hold using real-time  
TrueFISP cine imaging
J. Barkhausen1. S.G. R ühm 1, M. Goyen', G. Laub2, J.F. Debatin1; 'Essen/DE, 
2Erlangen/DE

Purpose: To evaluate the  ability  o f a recently developed real-time TrueFISP se
quence to  assess left ventricular function w ithin a single breath-hold.
Material and m ethods: Exam inations were perform ed on a 1.5 T scanner 
(Magnetom Sonata, S iemens Medical Systems, Erlangen, Germany). 15 patients 
were enrolled in the study. S hort axis C ine images (8 mm section thickness) were 
collected with a single-slice segmented TrueFISP sequence (TR 2.4, ТЕ 1.2, FA 
60°, m atrix 120 x  256, 36 ms/fram e), as well as a real-time TrueFISP sequence 
(TR 2.2, ТЕ 1.1, FA 45°, matrix 63 x  128, 77 m s/frame) which co llects 7 sections 
over 14 RR-intervals in a single breath-hold. Contrast-to-noise ratios (CNR) of 
both sequences were compared. Cardiodynam ic param eters were determ ined 
based on the different im age sets.
Results: Cardiodynam ic measurements based on the real-time TrueFISP showed 
the follow ing system atic and random differences (mean ±  SD) com pared to seg
m ented TrueFISP: e nd -d ias to lic  vo lum e -3 .1  ± 6 .0  m l; e nd -sys to lic  vo lum e
2.4 ± 4.7 ml; e jection fraction -3 .7  ± 2.0 %; stroke volume -5 .6  ± 2.8 ml. CNR val
ues of real-tim e im ages exceeded those o f segmented TrueFISP by more than 
240 % (p <  0.01).
Conclusion: Real-time TrueFISP perm its accurate assessm ent o f the left ven
tricular function w ithin a single breath-hold. The lower temporal resolution resulted 
in a s light overestimation o f the end-systolic volumes, and an underestimation of 
ejection fraction and stroke volumes.

B-0751 10:50

Influence of spatial and tem poral resolution on left ventricular functional 
param eters derived from trueFISP Cine MR images of the heart
S. M iller1. O. S imonetti2, J.P. Finn2, U. Kram er1, J. Carr2, G. Laub2,
C.D. C laussen1; 'Tübingen/DE,2Chicago, İL/US

Purpose: To investigate the influence o f spatial (S) and tem poral (T) resolution on 
left ventricular (LV) functional parameters using TrueFISP cine MR imaging of the 
heart.
Material and methods: Consecutive MR examinations with continuous short axis 
imaging of the heart were perform ed in 12 healthy vo lunteers using a 1.5 T 
M agnetom Sonata MR scanner (Siemens). A  segm ented TrueFISP 2D pulse se
quence (TR 3.0 ms, ТЕ 1.5 ms) was modified to  provide different temporal resolu
tions with a  fram e duration (T) of 2 1 ,4 5 , 60 and 90 ms. In-plane spatial resolution 
(S) was stepwise varied from  1 -  3 mm. Using interactive evaluation software 
(ARGUS, Siemens) the follow ing LV functional param eters were determ ined: end 
diastolic volum e (EDV), EDVindex, mass, massindex, cardiac output (CO), car
diac index (C l), ejection fraction (EF) as well as ejection and filling flow  rates. Inter
study, intra- and interobserver variability were determined.
Results: W ith decreasing T  there was a significant reduction of EF, CO, C l, ejec
tion and filling rates (p0.05). The remaining param eters did not change, signifi
cantly. Variability results were in a range of 0 -  6 %.
Conclusion: A significant influence of S a n d T  on LV functional parameters deter
m ined by TrueFISP cine MR im aging was observed. The influence o f T  can be 
considered more relevant than the  influence of S. Seria l follow-up studies should 
use consistent settings of S and T.

B-0752 11:00
Com parison of single-slice true-fisp cine, m ulti-slice true fisp cine and 
segmented flash cine sequences for volumetry
A. Kluge. T. Dill, C. Müller, W. Ricken, C. Hamm, G.F. Bachmann;
Bad Nauheim/DE

Purpose: To evaluate the influence o f different cine sequences with various ana
tomic resolutions on manual segm entation o f blood pool and myocardial mass for 
left and right ventricular volumetry. Segmented turbo-flash cine sequences are 
hampered by low contrast and difficult differentiation of myocardial mass and blood 
pool especially in the basal and apical sections. The inherently higher contrast of
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true-fisp sequences a llows faster and more accurate vo lum etric analysis. Multi- 
slice true-fisp-sequences reduce examination time, but anatom ical resolution is 
impaired.
M aterials and methods: We perform ed volum etry on a 1.5 T MR scanner (So
nata, Siemens) and compared mean volum es and standard errors in the following 
three sequences: true-fisp cine sequences in single slice and m ulti-slice tech
nique, and conventional turbo-flash sequences. 5  healthy volunteers and 19 pa
tients with proven coronary heart disease, atrial and ventricular shunts and aquired 
valvular disease were examined.
Results: True-fisp-sequences facilitated volumetric measurements by greater con
trast between blood and myocardium. The average standard deviation o f volumet
ric results of different slices was 3.5 %  vs. 5.3 % vs. 5.1 %  using true-fisp single 
s lice vs. turbo-flash-sequences vs. true-fisp multi-slice sequences. Absolute val
ues of left and right ventricular volume did not show significant differences. 
C o n c lu s io n : T ru e -fisp  s e q u e n c e s  re d u c e  a n a ly s is  tim e  a nd  fa c ilita te  
postprocessing. Despite the relatively lower spatial resolution, true fisp multi slice 
sequences perm it adaequate volumetry if correct in-group standardization is per
formed.

B-0753 11:10
A ssessm ent o f genotype-phenotype correlation with cardiac MRI in 
subjects with hypertrophic cardiomyopathy
P. S ipo la ’ , J. Kuusisto’ , К . Peuhkurinen', P. Jääskeläinen', M. Laakso',
К. Lauerm a2, H.I. M anninen ', K.J. A ronen' 2; 'K uopio /F I,2Helsinki/F l 

Purpose: To evaluate anatom ic features associated to  specific gene mutation 
causing hypertrophic cardiomyopathy with cardiac MRI.
M ethods and m aterials: C ardiac MRI (Siem ens V ision 1.5 T im ager) was per
formed for three index patients with hypertrophic cardiom yopathy and gene muta
tion in sarcomere protein alphatropomyosin (Asp175Asn) and their 15 family mem
bers (age over 16 years) with sam e gene defect. Left ventricular (LV) wall thick
ness and m ass were measured from  short axis slices encom passed whole left 
ventricle by using breath hold gradient echo sequence (slice thickness 10 mm, TR 
60, ТЕ 4.8, FA 20). Apical myocardial thickness was assessed on long axis im
ages.
Results: LV mass varied greatly between the patients from  79 to 262 g. At least 
one segm ent w ith greater than or equal to 13 mm was found in 11 o f 13 patients, 
resulting in hypertrophic penetrance of 82 %. A nterior left ventricular free wall at 
m itral tendon level was the thickest segm ent (15.2 ± 6.4 mm; m ean ± 1 standard 
deviation). The most norm al sector was lateral LV free wall at the papillary m uscle 
level that was hypertrophied none of the patients (8.7 ± 2.1 mm).
Conclusion: Cardiac MRI is the method of choice for evaluating genotype-pheno
type correlations in d ifferent form s of genotyped cardiom yopathies. Hypertrophy 
a t the anterior free wall at m itral tendon level and norm al lateral free wall at papil
lary m uscle level o f LV suggest the diagnosis of hypertrophic cardiomyopathy 
caused by gene defect in a lphatropom yosin gene Asp175Asn.

B-0754 11:20
Evaluation of true left ventricular aneurysm s before and after 
aneurysm ectom y with cine-m agnetic-resonance im aging (Cine-MRI)
O.K. M ohrs'. K.-F. K reitner’ , G.F. Bachmann2, N. Oesingmann3, M. Thelen '; 
'M a inz/D E ,2B ad Nauheim /DE, 3Erlangen/DE

Purpose: To dem onstrate the usefulness o f C ine-MRI for evaluation o f true left 
ventricular aneurysm s (TLVA) and for prediction o f surgical outcome.
M ethods and m aterials: We investigated 15 patients with TLVA before and 13 
patients before and after aneurysm ectom y a t 1.5 T. 15 healthy volunteers served 
as normal controls. For C ine-MRI, к -space segmented FI-2D GE-sequences were 
used. Functional analysis comprised the calculation of endsystolic and enddiastolic 
volumes (LV-EDVs and LV-ESVs), cardic index (CIs), e jection fractions (EFs), and 
prediction o f cardiac volum es after aneurysmectomy.
Results: LV-EDVs and LV-ESVs were higher in patients w ith TLVA (240.2 ± 62.1 
and  183.1 ± 6 5 .6  m l) than  in vo lun tee rs  (1 4 8 .5 ± 3 4 .4  and  4 7 .7 ± 1 3 .5 m l)  
(p < 0 .001). C Is and  EFs w ere  s ign ifican tly  low er in patien ts (2 .2  ± 0 .8  vs. 
3 .9  ± 0 .9  lxm 2/m in, 26.0 ± 9 .7  vs 67.9 ± 4 .5 % , respectively) (p < 0.001). After 
aneurysmectomy, there were a significant decrease o f LV-EDVs and LV-ESVs 
(p < 0.001), and a significant increase o f CIs and EFs (p < 0.001). There was a 
good correlation between the preoperatively calculated and the measured left- 
ventricular volum es after aneurysm ectom y (r = 0.70; p = 0.035).
Results: Cine-MRI allows for accurate evaluation o f TLVA, and enables preopera
tive estim ation of left-ventricular volum es after surgery.

B-0755 11:30

Myocardial function of stunned and infarcted myocardium evaluated by 
Cine and Tagged m agnetic resonance imaging
K.U. Jürgens '. P. Reim er’ , T. W eber', B. Tom bach’ , J. Bankert’ , C. Bremer2,
В. Renger’ .T. F ille r', W. H eindel'; 'M ünster/D E ,2Boston, MA/US

Purpose: To evaluate regional and global left ventricular myocardial function (is
chem ic vs. remote area) by m eans of C ine and Tagged MRI in an experimental 
animal model fo llow ing short-term  and persistent occlusion of LAD based on his- 
topathological analysis.
Materials and methods: 10 open-chest anesthetized dogs underwent reversible 
(15 min; n = 5) and perm anent (n = 4) pneum atic occlusion o f the left anterior ar
tery (LAD) to induce myocardial stunning and myocardial infarction, respectively 
(one animal as reference). MR imaging was perform ed a t 1.5 T (Magnetom Vi
sion, S iem ens Medical System s) obtaining an ECG-triggered breath-hold Cine 
GE-sequence (Flash 2D) and a breath-hold Tagging GE-sequence w ith spatial 
modulation of m agnetization (SPAMM) 60 to  90 m inutes follow ing occlusion. 
Postmortem, needle biopsies were taken each from  the LAD-perfused and a re
mote area. Ex vivo, MR im aging (T1 -w TSE) and TTC staining were performed. 
Results: Induction of infarction was confirm ed by histopathology correlating with 
TTC staining. LAD perfused myocardial segments demonstrated reduced systolic 
wall thickening (p < 0.05) resulting in impaired global function (EF, SV, CO; p <  0.05), 
regardless of underlying etiology. MR Tagging showed reduced minimal principal 
strain (I2) in infarcted areas, but no significant change in stunned myocardium 
com pared to remote regions.
Conclusion: Cine and Tagged MRI enable the determ ination of global LV function 
and regional wall motion in stunned and infarcted m yocardium based on histopa
thology.

B-0756 11:40

Measurem ent of left and right diastolic filling param eters in 42 patients 
with cardiom yopathy and coronary heart disease using fast MRI with 
breath-hold
G.F. Bachm ann. M. Rominger, T. Dill, A. Kluge, C. Muller, C. Hamm;
Bad Nauheim/DE

Purpose: Assessm ent of left and right diastolic filling in localized and diffuse heart 
d iseases using fast cine MR imaging.
Methods: 15 patients with coronary artery d isease (CAD), 14 patients with dilated 
cardiomyopathies (DCM), 13 patients with hypertrophic cardiomyopathies (HCM), 
and 10 healthy volunteers were examined using a segmented fast cine MR tech
nique in breath-hold and the Argus software (1.5 T  unit, Siemens). T ime-volume- 
curves on three slices through the left ventricle (LV) and one slice through the right 
ventricle (RV) allowed calculation o f peak filling rate (PFR, in EDV/s), time to peak 
filling rate (TPFR in ms) and time o f end-systole (TSYS in %  o f RR-interval). 
Results: In DCM the PFR o f LV was reduced (3.1 EDV/s compared to 4.9 EDV/s 
of volunteers) and TSYS was prolonged (DCM 50.1 %, volunteers 35.4 %). HCM 
showed a lengthening of the endsystole. In CAD we found localized decreased 
fillings rates when PFR o f basal, central and apical slices were com pared to nor
mal values.
Conclusion: Cardiac MRI in breath-hold technique perm its accurate m easure
ment o f relaxation d isturbances o f the right and left ventricle in diffuse or localised 
heart disease. The definition of filling volume indices on only four slices is an ac
ceptable com prom ise to the tim e-consum ing Imaging o f entire ventricles.

В-0757 и д о
Quantification of aortic regurgitation by MRI
P. Kalden. K.-F. Kreitner, H. Brinkmann, T. W ittlinger, T. Voigtländer, M. Thelen; 
M ainz/DE

Purpose: Determ ination of the degree of aortic regurgitation by using a velocity- 
encoded, phase-difference magnetic resonance (MR) sequence in comparison to 
cardiac angiography.
M aterials and methods: 25 patients w ith known aortic regurgitation were investi
gated at a 1.5 T S iem ens Vision system. First the regurgitation jet was shown 
using a gradient-echo-sequence (cine). Then cine m easurem ents for calculating 
the left ventricular function indixes were performed. For flow measurements a ve
locity-encoded. breath-hold phase-difference MR sequence was used ( through 
plane', FLASH 2D-sequence, TR/TE 110/5 ms, ve loc ity  encoding" 250 cm/s). Flow 
measurements were perform ed in the ascending aorta approximately 1 cm  above 
the aortic valve. Mean flow  (m l/R -R  interval), stroke volume and regurgitant flow 
were determ ined and regurgitation fraction was calculated. The MRI results were 
com pared w ith cardiac angiography.
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Results: Correlation between the calculated stroke volumes by cine and flow 
measurements were very good (r > 0.9). In 18 of 25 (72 % ) patients the assessed 
degree o f aortic regurgitation determ ined by MRI and angiography were equal. In 
two patients the degree of regurgitation was overestimated and in 5 patients re
gurgitation fractions were underestimated by MRI. In all cases the indication for an 
aortic valve operation determ ined by MRI flow m easurem ents was confirm ed by 
angiography.
Conclusion: Using the velocity-encoded, phase-difference MR technique, a reli
able non-invasive evaluation of the degree of aortic regurgitation is possible.
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В-0758 ю  зе
Motion and beam hardening artifacts in rapid CT scanning: Electron-beam  
tomography vs. multislice CT
E. Hein'. P. Rogalla’ .T.H. W iese', A. Adachi2, Y. Nobuta7, B.B. Ham m 1; 
:B erlin /D E ,2 Току о/JP

Purpose: To compare both rapid scanning modalities, electron-beam tomography 
(EBT) and multi-slice CT (MS-СТ), with respect to suppression of motion and 
beam hardening artifacts.
Materials & methods: A round water phantom contain ing two pipes filled with 
contrast material (620 HU) was scanned with EBT and M S-СТ w ithout and during 
motion simulating in-plane breathing excursions. Sim ilar parameters were used 
for the EBT/MS-CT: 130/120 kV, 0.4/0.5 s exposure per slice, 250/250 mAs, 3/2 
(thin slice) and 6/8 mm (thick slice) collim ation. Images were obtained using the 
highest and 50 % o f the  highest pitch possible on each system. A second series 
on the EBT was obtained using a cone-beam algorithm. 50 ROIs were drawn in 
rows parallel and perpendicular to the direction of motion. The average pixel val
ues, the SD in each ROI, and ratios between SDs of ROIs w ith/w ithout motion and 
beam hardening artifacts were calculated and statistically compared.
Results: No difference was seen between both scanners with respect to beam 
hardening artifacts in the still phantom. During motion, the MS-С Т showed less 
increase in SDs than EBT (thin slice: 1.9 vs 1.8, p = 0.17, thick slice: 2.1 vs 1.5. 
p =  0.012). With the higher pitch, the SDs increased less than w ith the lower pitch 
(EBT: 1.8 vs 2.2, p  = 0.04, MS-CT: 1.4 vs 1.8, p =  0.03). The cone-beam  algorithm 
(EBT) had no measurable effect on both artifacts.
Conclusion: With the motion phantom, CT scanners can be objectively compared 
with respect to their susceptibility to motion and beam hardening artifacts. Being 
up to 3 tim es faster than the EBT, MS-CT scanning carries the potential to further 
reduce motion artifacts in patients.

B-0759 10:40

Dose reduction in subsecond m ultislice spiral CT by online tube current 
modulation
H. Greess'. U. Baum ', H. Wolf2, C. Suess2, W.A. Kalender’ . W.A. Bautz'; 
'Erlangen/DE, 2Forchheim /DE

Purpose: To investigate in a controlled patient study the potential of online tube 
current modulation in subsecond multi-slice spiral C T  (MSCT) exam inations to 
reduce patient dose w ithout loss in image quality.
Method/materials: Dose can be reduced for non-circular patient cross-sections 
without an increase in noise if tube current is reduced a t those angular positions 
where the patient diam eter and, consequently, attenuation is small. We investi
gated a pre-release product version of an online control for the tube current inte
grated in a SOMATOM VZ (Siemens AG, Erlangen/Germany) with improved tech
nical performance.
We evaluated image quality, noise and dose reduction for examinations with online 
tube current modulation in a group of 75 patients (25 M SCT of the thorax, 25 
M SCT o f the abdomen and 25 of the thorax and abdom en). We evaluated total 
mAs for tube current modulation and com pared it to the m As product in standard 
protocols. Image quality was rated as very good, good and poor in a  consensus by 
three radiologists.

Results: Dose was reduced typically by 23.6 to  39.4 %, depending on the patient 
geom etry and anatom ical regions (thorax mean 36.4 %, abdom en mean 34.8 %, 
thorax and abdom en mean 35.7 %). In general, no loss of image quality was ob
served. In som e cases the noise pattern was improved by increasing the current in 
the direction of maximum attenuation, while reducing it strongly in o ther d irec
tions.
Conclusions: Dose in multi-slice spiral CT examinations can be reduced signifi
cantly in routine exam inations by online tube current m odulation w ithout a loss of 
image quality.

B-0760 10:50

Effect o f focal spot size on image quality in m ulti-detector CT
T. Azhari. M E. Bellemann, M. Herzau, W.A. Kaiser; Jena/DE  

Purpose: To realise the highest possible spatial resolution in CT, the acquisition 
parameters have to  be selected carefully. The purpose of this study was to inves
tigate the effect of the  focal spot size on image quality at a m ulti-detector CT 
scanner.
Materials and methods: Due to autom atic filam ent selection of our C T  scanner 
(LightSpeed QX/i, GE M edical Systems), the size of the focal spot is switched 
from small (0.9 mm x  0.7 mm) to  large (1.2 mm x 1.2 mm) when the tube power 
exceeds 24 kW. The GE performance phantom  was scanned using different axial 
and helical acquisition protocols w ith a slice th ickness o f 1.25 mm and a tube 
voltage of 120 kV. The tube current was chosen to obtain an approxim ately con
stant mAs-product at both focal spot sizes.
Results: In the axial (helical) mode, the spatial resolution as determ ined from  the 
m odulation transfer function was 10.8 ± 0 .1  (10.9 ± 1 .0 )  Ip/cm and 9 .3  ± 0 .2  
(9.1 ±  0.4) Ip/cm for the small and the large focal spot, respectively. A t both modes, 
the improvement in spatial resolution was statistically significant (P < 0.001 ) while 
the im age contrast-to-noise ratio remained unchanged. The corresponding radia
tion doses were 94 m Gy and 107 m Gy for the small and the large focal spot, re
spectively.
Conclusion: The small focal spot leads to a significantly higher spatial resolution 
at the sam e im age contrast and at an even lower radiation dose. W hen choosing 
the tube current, the user should be aware o f the focus switching point in order to 
achieve optimum im age quality in high-resolution CT.

B-0761 11:00
Weighted CTDI dose data in two phantom m aterials for different CT 
scanners
K.A. Jessen. J. Hansen; Arhus/DK

Purpose: Diagnostic reference levels for CT are based on the weighted CTDI 
values measured in dosim etry phantoms o f PMMA of standard sizes for head and 
body according to European Guidelines on Quality Criteria for Com puted Tomog
raphy (EUR 16262) and the IEC 60601-2-44 on partricu lar requirements for the 
safety o f X-ray equipm ent for com puted tomography, which also recommends that 
th is factor be displayed on the operator's console for the actual scanner settings. 
Reliable measurements are therefore important.
M ethods and m aterials: Recently water-equivalent head and body phantoms 
have been m anufactured based on a polyurethane resin technology (QRM. Ger
many). M easurem ents o f the weighted CTDI values have been perform ed with a 
pencil ionization cham ber with an active length of 10 cm  in both PMMA and solid 
w ater phantom  m aterials for four different CT systems with different slice thick
nesses and tube voltages.
Results: The weighted CTDI values measured in the PMMA phantoms are signifi
cantly h igher (up to 20 % ) than in the water-equivalent phantom s for the  different 
beam qualities. The consequences for assessm ents of patient doses w ill be d is
cussed.
Conclusions: The selection o f appropriate d iagnostic reference dose quantities 
has proved particu larly challenging since they are required to provide a m eaning
fu l indication o f patient exposure for all types of scanner and technique, whilst 
being simple to assess.

B-0762 11:10
Real-time interactive single shot fast spin-echo imaging
S.J. Riederer. R.F. Busse; Rochester, M N/US

Purpose: The purpose of this work was to  develop a technique for perform ing 
single shot fast spin-echo im aging (SSFSE) in a continuous, real-time manner. 
Materials and m ethods: SSFSE imaging is generally done using a single repeti
tion and a net infinite repetition time. It was hypothesized that a continuously oper
able SSFSE sequence would further facilitate direct diagnosis. Th is was devel
oped by incorporating several techniques. Driven equilibrium  accelerated m agne
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tization recovery, allowing reduced TR times. W iener dem odulation provided res
toration o f spatial resolution due to  T2 decay. Interactive param eter control allowed 
real-time m odification of the  plane o f section. The net sequence was tested in 
studies of pelvic floor m otion, fetal MRI, and MR cholangiopancreatography. 
Results: W ith driven equilibrium  a 1000 m s TR tim e provided signal recovery 
m atching that of a standard sequence at TR 2000 ms, allowing a 1 Hz SSFSE 
fram e rate. W iener dem odulation restored edge definition. In each of the applica
tions the interactive SSFSE sequence perm itted tracking of the moving object or 
facilitated definition o f the plane o f section while still providing high quality images. 
Conclusion: SSFSE imaging can be done on an interactive basis. The clinical 
feasibility studies suggest that real-time d iagnostic imaging may be possible for 
specific applications.

B-0763 11:20
The developm ent and optim isation of fast recovery SSFSE
M.l. M akki. M.J. Graves, R.R. Sood, D.J. Lomas; Cam bridge/GB

Purpose: Single shot fast spin echo (SSFSE) offers a num ber of advantages in 
im aging the abdomen. However, a m ajor problem is the poor SNR due to the short 
time available for signal recovery between excitations. We have developed and 
optim ised a fast-recovery SSFSE sequence for improving im age quality in ab
dominal MRI.
Materials and methods: The  Fast-Recovery modification involves adding a ( -  
90.) pulse at half the  inter-echo spacing to the end of the SSFSE echo-tra in.This 
pulse returns the remaining transverse m agnetisation M,y back to its initial posi
tion along the Z-axis thereby increasing the available longitudinal m agnetisation 
M, for subsequent excitations. The effect o f th is modification on SNR was quanti
fied using a w ater and oil phantom and applied in vivo. Images were acquired 
using multi-phase and m ulti-slice sequential acquisition over a range o f effective 
TR values. Further reductions inTR  were achieved by using 110° refocusing pulses 
instead of the standard 155° pulses.
Results: In m ulti-phase im aging the Fast-Recovery modifications improved the 
w ater SNR by a factor of 1.7 -  2.0 com pared with the standard SSFSE sequence 
depending on slice thickness. For multi-slice acquisitions the improvement in SNR 
was by a factor of 1.1 -  1.2. There was no significant improvement in the SNR for 
oil.
Conclusion: The fast recovery modification is likely to be o f particular value for 
dynamic imaging o f the small bowel using water as an exogenous contrast media.

B-0764 11:25

MR m icroim aging on a whole body high field MR system: Methods and 
applications
A. Berg.T. Singer, J. Sailer, T. Rand, J. Szeles, E. Moser; Vienna/AT

Purpose: W ithin the fram e o f routine NMR diagnostic im aging pathological de
generations w ith a spatial structural size of about 0.5 mm m ay be detected. We 
w ish to outline strategies concerning additional hardware and software equipment 
and M R-protocols for obtain ing high resolution, contrast rich param eter weighted 
MR im ages below 0.250 mm for the visualization of fine structures in the  human 
body (e.g. inner structure of vessels, bone structure, cartilage, skin etc.). 
Materials/m ethods: A whole body high field (3 T ) MR-system is upgraded by 
strong, actively shie lded gradient system s, e ither a “ head system " at 28 mT/m for 
human extrem ities (i.d. 33 cm) o r a “MR-m icroscopy insert" a t 200 mT/m. For ob
ta ining high sensitivity for the small voxel sizes object size adapted detectors are 
used: surface coils a t i.d. 30 mm and a birdcage resonator (i.d. 35 mm). Parameter 
weighing is achieved by multi-slice multi echo imaging (CPM G-sequences) and 
stimulated echo detection w ith pulsed gradients for diffusion weighing.
Results: In o rder to quantitatively docum ent the achieved spatial resolution be
yond sim ple voxel size indication, grid structures at 200 pm size are visualized 
and quantitatively evaluated. Images of human arte ries and the ir inner structure 
including arteriosclerotic plaques are visualized at VS: 0.047 x 0.047 x 0.600 mm3 
in vitro. The fine structure of trabecular bone is resolved in the human calcaneus in 
vivo at pixel size 0.156 x  0.156 mm3 for osteoporosis.
Conclusion: High resolution M R-m icroimaging may help to open new diagnostic 
w indows for the detection and quantification of arteriosclerosis, osteoporosis and 
arthritis.

B-07651135
Spatial resolution o f electrical impedance scanning (EIS) determ ined by 
using an anim al based m odel o f tum or detection
A. M alich '.T . Böhm2, M. Facius', M. F leck1, W.A. Kaiser’ ; 'Jena/DE, 2Zurich/CH  

Purpose: M alignancies exhibit altered local d ie lectric properties. Increased con
ductance is measurable using EIS. Minimal detectable tum or size was determined.

Material and methods: First the tum or detectability o f implanted VX 2 tumors 
was tested in 15 VX-2-tum ors (mean size 25 mm) implanted in lower leg muscula
ture using TS 2000, Siemens, Germany) of white New Zealand rabbits.
In a second step ten VX2-tum or-cells (highly malignant squamous cell carcinoma) 
were implanted a t a depth of 4 -  8  mm into the lower leg musculature of five white 
New Zealand rabbits. The region of im plantation was examined using ultrasound 
(HDI 5000T, ATL, USA) and EIS before, im m ediately following injection o f tumor 
cells, and on every second day thereafter.
Results: 14/15 VX2-tum ors revealed a positive signal in EIS. No immediate focal 
increase in conductance was visible a t the site of injection of the five rabbits. 1/10 
tum or im plantation failed. In one case neither u ltrasound nor EIS performances 
were possible due to  severe skin alterations. Smallest detectable tum or size using 
EIS was 3 x 3 x 2  mm (9 mm3), 6  days after im plantation. The mean tum or size at 
the tim e of first EIS detectability was 8.7 x 6 .6  x  4.1 mm at 4.4 mm depth. In one 
case the tum or was first seen by US, in all o ther cases detection was concurrent 
for US and EIS.
Conclusion: VX2-tum ors are a leasable model fo r EIS. EIS is capable of detect
ing m alignancies with a size of at least 9 mm3 in vivo. The spatial resolution of EIS 
was shown to be sim ilar to  high-resolution ultrasound.

B-0766 11:45

DIMOND European protocol for constancy checks in interventional 
radiology systems
E. Vano1. K. Faulkner2, J .M. Fernandez1, L. Gonzalez’ , E. Guibelalde’ , J.l. Ten', 
J. Zoetelief3, M. Toivonnen’ ; 'Madrid/ES, N ew ca s tle  upon Tyne/GB, 3Delft/NL, 
4Helsinki/F I

Purpose: To present the protocol for constancy checks in fluoroscopy systems 
used for interventional radiology (IR), agreed between the mem bers of the Euro
pean DIMOND research consortium.
Materials and methods: The protocol has been designed to harmonise the evalu
ation of complex fluoroscopy system s used in IR. S im plicity in the required experi
mental approach and the short time necessary to  carry out the test (30 -  60 m in
utes) were tw o objectives of the protocol. The approach requires a calibrated 
ionisation chamber, copper filters, a lead absorber, and an image quality test ob
ject. Dose rate and dose per image at the entrance surface o f the image intensifier 
(II) and a t the entrance surface of Cu filters are measured.The image quality of the 
test object is evaluated on the TV monitor. In addition, the maximum skin dose rate 
is measured.
Results: Dose rates at the entrance of the II for 2 mm Cu, range from 0.2 to 
several pGy/s. Dose rates at the entrance o f the 2 mm Cu filter, at 55 cm focus 
surface distance ranged from  5 until more than 50 mGy/min. Maximum skin dose 
range from  50 until more than 200 mGy/min. Dose per image had a w ide range for 
sim ilar conditions. Image quality also varied from excellent to poor depending on 
the system  evaluated.
Conclusion: The initial application o f the DIMOND protocol has demonstrated its 
validity as a simple and effective constancy check for IR systems. The test proto
col perm its the detection of systems in poor condition which require urgent correc
tive actions.

B-0767 11:55

Determination and visualisation of the propagation of contrast agents in 
three-dim ensional cerebral vessel trees based on rotational X-ray 
angiography
H. Schm itt'. V. Rasche2. M. Graß2, O. Jansen3; 'Heilbronn/DE, 2Hambucg/DE, 
3Heidelberg/DE

Purpose: Information on the three-dim ensional propagation path and tim e de
pendent d istribution of contrast agent injected via a catheter into cerebral vessel 
trees can support accurate diagnoses fo r aneurysm s and AVMs. A new method 
for the determ ination o f the contrast agent inflow in 4D is presented.
Materials and methods: 3D images o f the  vessel tree are reconstructed during a 
standard 3D-RA procedure. A fter segmentation of the vessels, a symbolic struc
ture tree is built up which contains anatom y adapted vessel pieces obtained by a 
region growing algorithm. For the vessel pieces, tim e stamps are calculated from 
an additional fluoroscopy projection tim e series. A  decrease of the grey value in 
the projection area which is associated with a vessel piece is taken as the bolus 
arrival time. The sym bolic tree facilitates plausibility checks and filtering proce
dures.
Results: The accuracy of the method is analysed based on mathematical and real 
phantom  studies. The straightforward application to a clinical case yields results 
which support the analysis o f complex three-dimensional vessel structures. For a 
patient with an AVM, the feeding and the draining vessels are determ ined reliably.

260 A Q  С D E F



Conclusion: A step towards 4D X-ray angiography is achieved. The visualization 
o f the contrast agent wave propagation together w ith the 3D vessel morphology 
gives novel insight in pathological structures. Intervention planning is sim plified as 
the vessels supplying the malformation can be depicted easily.
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B-0768 14:00

Chondroblastoma and clear-cell chondrosarcoma: Radiographic and MR 
characteristics with histopathological correlation
A. Kaim . R. Hügli, W. Steinbrich, G. Jundt; Basle/CH

Purpose: To analyze and com pare radiologic and MRI (m agnetic resonance to 
mography) patterns of chondroblastom a and clear cell chondrosarcorm a (CCC). 
Patients and methods: Group 1 included twelve patients with histological proven 
chondroblastoma, and Group 2 consisted o f 4 patients w ith CCC, that all had been 
investigated by X-ray and MRI (T1 -. T2-weighted sequences, intravenous Gd-ap- 
plication). Moreover, the clinical and radiologic data were considered in seven 
cases o f CCC w ithout available MRI. Analysis o f localization, calcification o f tumor 
matrix, periostal reaction, cortical bone, pattern o f bone destruction (Lodwick ra
diologic grading system, LRGS), signal intensity (SI) inT 1 - and T2-weighted se
quences, contrast enhancem ent, bone marrow edema and soft tissue reaction 
was performed.
Results: The mean age of patients with chondroblastoma (22.3 a) was lower than 
of CCC (36.6 a), and the lesions were sm aller in group 1 (mean 2.3 cm) than in 
patients with CCC (mean 5.2 cm). A ll tumors except one were classified to  grade 
1A or 1В (LRGS), one CCC was defined to  grade 3. High SI on T2-weighted MRI 
corresponded to  areas with aneurysmal bone cyst o r rarely to islands with hyaline 
cartilage in chondroblastoma and in CCC. Chondroblastoma was frequently asso
ciated with bone marrow edema (1 1/12), periostal reaction ( 10/ 12 ) and soft tissue 
reaction (7/12).
Conclusion: Chondroblastoma occurs in a younger patient group and with a smaller 
size than CCC. The overlap of SI and contrast enhancem ent patterns does not 
allow a reliable differentiation w ith MRI. Chondroblastoma are typically associated 
with bone marrow edema, periostal reaction and soft tissue reaction.

В-0769 н  ю
Primary and recurrent aggressive fibromatosis: MRI Imaging
R. Arkun '. A. Memis2, M. Argin7, D. Sabah7, T. Akalin2, B. Guney7; 'Bornova/TR, 
Jzm ir/TR

Purpose: In this study, we had tw o aims. The first is to describe MR imaging 
characteristics o f both prim ary and recurrent aggressive fibromatosis. The second 
is to determine the contrast enhancem ent pattern o f the tum or on dynam ic con
trast enhanced images.
M aterials/methods: The MR im ages o f 22 cases pathologically proven aggres
sive fibromatosis were reviewed retrospectively. There were 14 prim ary and 8 re
current cases. For 6  patients, there were also follow-up images. A tota l of 34 scans 
on 22 patients were reviewed. The size, margin and signal characteristics of tu 
mors were evaluated and correlated with pathological findings. Dynam ic contrast 
enhanced images were obtained to  define the contrast enhancem ent pattern, fol
lowed by substraction images.
Results: The size of tum or was under 5 cm  in 9 cases and above in 13. For pri
m ary tum ors, signal intensity (SI) was hypointense (9 cases), o r isointense (5 
cases) on T1 -W  images. For recurrent cases SI was m ostly isointense and con
tained partly signal void areas. On T2-W images both prim ary and recurrent cases 
m ostly had high SI. On dynamic contrast enhanced images, for prim ary tum ors 3 
cases showed no enhancem ent, 2 cases showed m ild ly late enhancem ent and 5 
cases mildly early and strongly late enhancem ent and 1 no enhancement. 
Conclusion: The lesion of aggressive fibrom atosis showed various MR appear
ances. Recurrent tum ors showed more inhom ogenous SI and had signal void ar
eas. The differences in SI and contrast enhancem ent pattern were related to  the 
cellularity and the collagen content of the tumor.

ΒΌ770 14:20

Osteoradionecrosis of the iliosacral joint and the iliac bone after 
irradiation o f gynecological tum ors: MRI characteristics
J. Schm itt1. N. Abolm aali1, U. Holler7, R. S traub’ , W. Schwarz’ , J. Balzer',
V. Jakobi', T. Vogl'; 'F rankfurt a. M a in /D E /H am burg /D E  

Purpose: To describe characteristics of osteoradionecrosis of the pelvis in pa
tients w ith gynecological tum ors in MR-imaging.
Material and methods: 9 women with gynecological tumors received radiation 
therapy using opponing fields with 18 MeV photons; single doses were applied 
w ith 2 to 46 Gy. During close clinical follow-up development of an osteoradion
ecrosis was suspected. M ultip lanar MRI was performed with a 1.5 T  clin ical MR- 
system  with T2-weighted and T 1 -w  pre- and post-contrast spin-echo sequences 
w ith and w ithout FAT-SAT. Additionally computed tomography was performed in 
three patients. Final evaluation criterias were morphology, enhancem ent and de
marcation o f the iliosacral joint and surrounding soft tissue. C linical and radiologi
cal findings were correlated.
Results: Osteoradionecrosis revealed inhomogeneous low signal-intensity inT 1- 
w sequences w ith a  low enhancement. In the T2-w sequences osteoradionecrosis 
showed high signal-intensities. Best visualization of regions w ith even low contrast 
enhancem ent was achieved w ith FAT-SAT sequences. Com puted tomography 
showed increased density in the affected regions corresponding to osteosclerosis. 
In all cases a t least one iliosacral jo in t was affected w ith d ifferent topographies in 
sacral and iliac bone.
Conclusion: M R im aging allows a clear delineation o f osseous changes due to 
osteoradionecrosis.

B-077114 25

Whole-body m agnetic resonance im aging vs. bone scintigraphy for the 
detection of prostate cancer metastatic to bone: Initial experience
Т.Н. Helbich. M. Funovics, A. Kurtaran, G. Kramer, В. Djavan, A. Becherer,
M.J. Breitenseher; Vienna/AT

Purpose: To com pare the accuracies of whole-body MR imaging (MRI) and bone 
scintigraphy for the detection of prostate cancer metastatic to bone.
Materials and methods: 20 male patients, aged 86 -  56 years, with biopsy proven 
prostate cancer and suspected metastatic disease underwent w hole-body MRI 
and bone scintigraphy (with "T c -M D P  i.v.). A turbo short tau inversion recovery 
(STIR) sequence and T1-weighted Spin-Echo (SE) sequences before and after 
gadopentetate dimeglum ine application were perform ed of the w hole-body at a 
1 T  magnet (Gyroscan T 10-NT, Philips). Both imaging procedures were performed 
w ithin two weeks. MRI and bone scintigraphy were independently evaluated by 
four readers to determ ine the num ber and location of bone metastases. Data were 
com pared with biopsy and/or clinical follow-up.
Results: Bone metastases were diagnosed in 10 patients. MRI detected more 
m etastases than bone scintigraphy. Bone scintigraphy was more often false-posi
tive due to degenerative bone diseases. However, the detection of metastases in 
small bones (ribs and flat bones) was lim ited with whole-body MRI. In addition to 
bone marrow metastases, whole-body MRI detected soft tissue metastases in five 
patients.
Conclusion: W hole-body MRI seems to  be more accurate than bone scintigraphy 
in the detection of bone metastases in patients with prostate cancer. The detection 
o f metastases in sm all bones seems to be lim ited with whole-body MRI. However, 
whole-body MRI enables the detection of soft tissue metastases.

B-0772 14:35

W hole body MR bone imaging with a rolling table platform  com pared to  
scintigraphy
T. Lauenstein. J. Barkhausen, L. Freudenberg, S.G. Rühm, J.F. Debatin; 
Essen/DE

Purpose: At present radionuclide scintigraphy is the gold standard for detecting 
bone m etastases.The aim  o f this study was to compare the results of rapid whole- 
body MRI o f the skeletal system  with findings of nuclear scintigraphy in patients 
with bone metastases.
Materials and m ethods: Ten patients with known bone metastases w ho had un
dergone radionuclide scintigraphy were examined by MRI. Patients were placed 
on a rolling table platform  (BodySURF) capable of pulling the patient through the 
magnet bore as well as through a phased array surface coil. Three different image 
sets (T 1 -GRE, HASTE, TIRM LOTA) were collected in the coronal plane. In addi
tion, the spine was imaged in the sagital plane. Five stations were imaged in 45 min. 
MRI findings were com pared to the results obtained by scintigraphy.
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Results: MRI revealed excellent correlation w ith scintigraphy regarding metastatic 
lesions. A total of 28 metastatic lesions were identified on bone scintigraphy. 24 
lesions were detected in identical locations with MRI. Four lesions, all located in 
ribs o f 2  patients were m issed on MRI. Both patients had lesions in o ther locations 
which were identified w ith MRI. MR did reveal 4 lesions not suspected on bone 
scintigraphy of which one was confirm ed a t biopsy.
Conclusion: MRI screening for bone metastases correlated well w ith bone sc in 
tigraphy. Use o f the rolling table platform  perm its rapid im aging based on three 
different contrast m echanism s of the entire skeletal system in a short time.

B-0773 14:45

The role of diffusion-weighted MRI in the evaluation of vertebral m etasta
sis
A.M. H erneth. M. Philipp, J. Naude, B. Bachtiary, A. Ba-Ssalamah, S. Trattnig,
H. Imhof; Vienna/AT

Purpose: Quantification of the tissue specific apparent diffusion coefficient (ADC) 
in vertebra l m etastasis and unaffected vertebral bodies.
Materials and m ethods: The ADC from  the vertebral m etastasis and of an unaf
fected vertebral body was measured in 7 patients with an 1.0 T scanner and with 
a  Phased Array Body Coil. A diffusion weighted-EPI sequence was used in the 
sagitta l plane (TR/TE/EPI 2055/22/13; flip  angle 90°; diffusion tensor: TE 80; Ы  : 
0  s/mm2; b2: 440 s/m m 2, b3: 880 s/m m 2; NSA 2; FOV 250 mm; slice thickness 
6 mm). The ADC was ca lcu la ted voxel by voxel w ith the follow ing equation: 
ADC =  log(S1/S2/(b2-b1) (LeBihan; Radiology. 1988 168:497-505).
Results: The mean ADC of vertebral m etastasis (0.45 ±0.21-10™° s/m m 2) was 
significantly (p <  0.0007) lower com pared to  the mean ADC of unaffected verte
bral bodies (1.4 ± 0 .4 7  10 3 s/mm2). The intra-individual difference o f the  ADCs 
was at least 0.7 10 3 s/m m 2 (mean 1.02 ±0 .43-10  3 s/m m 2).
Conclusion:

1. The ADC can be reliably m easured in vertebra l tissue
2. The ADC is significantly different in vertebral metastasis and unaffected verte

bral bodies, and thus, it seems to be an objective and comparable param eter 
fo r differentiating malign from  benign vertebral tissue.

B-0774 14:55

Serial dynam ic MR evaluation of radiation-induced changes of lumbosac
ral vertebrae: Do changes occur only inside the radiation therapy field?
S. O take '. N.A. Mayr?, T. Ueda2, V.A. Magnotta2. W.T.C. Yuh2; 'Toki/JP.
2 Iowa City, IA/US

Purpose: To evaluate the temporal changes in signal intensity (SI) and the degree 
o f contrast enhancem ent (CE) of the bone marrow in the lum bosacral vertebrae 
inside and outside the  radiation therapy (RT) field.
Methods and m aterials: Twenty-three patients w ith advanced cervical cancer 
who were treated w ith prim ary RT were prospectively evaluated. Each patient 
underwent four MR (magnetic resonance) studies: before RT, 2  and 4 w eeks after 
the initiation of RT, and 4  w eeks after the  com pletion of RT. Quantitative analyses 
of precontrast SI on T1 -weighted im ages and the  degree o f CE of the bone m ar
row were perform ed in all four stud ies o f each patient.
Results: The bone m arrow inside the RT fie ld showed a steady and marked in
crease in precontrast SI and an early and transient increase in CE at 2 weeks after 
the initiation of RT followed by a progressive and m arked decrease in CE a t 4 
weeks of RT, and 4 weeks after the com pletion of RT. The bone m arrow outside 
the RT fie ld showed a slight increase in precontrast SI, and a steady and moder
ate decrease in CE to  a lesser degree w ithout an early increase as seen in the 
bone marrow inside the RT field.
Conclusion: Our lim ited data suggest that RT causes an increase in precontrast 
SI presum ably representing fatty replacem ent predom inantly in the  bone marrow 
inside the RT field. However, a decrease in CE is seen in the bone m arrow not only 
inside but a lso outside the RT field.

B-0775 15:05

The im portance of MRI for the diagnosis o f and for a correct surgical 
planning of osteoid osteom a of the foot
E. Bassetti. M. Mastantuono, A. Scala, M. Kvasnova, R. Passariello; Rom e/IT

Purpose: Diagnosis of intraarticu lar and cancellous lesions may be difficult with 
conventional X-ray and CT due to absent o r lim ited reactive osteosclerosis. The 
location of the lesions before surgery or o ther treatment methods is very im portant 
to avoid recurrence due to  incom plete excision. W e report our experience in d iffer
entia l diagnosis w ith MRI of these kind o f lesions.

Materials and methods: We studied with MRI 35 patients with persistent pain, 
not related to  a trauma, localized in the ankle or foot. The MRI examinations have 
been perform ed w ith a high fie ld (1.5 T Vision Plus Siemens) and with a small 
bore dedicated equipm ent to the studying o f the lim bs (0.2 T Artoscan Esaote), 
using T1 , T2, GE and Fat Suppression.
Results: In 10 patients an osteoid osteom a was present and 1 patient had under
gone previous surgical treatment. The other patients represented RSD (Reflex 
Sympathetic Dystrophy), osteonecrosis, stress fractures, osteochondritis dissecans, 
v illonodular synovitis, sinus tarsi inflammation, impingement syndromes and in
fective process.
Discussion and conclusions: In our experience MRI perm itted clear depiction 
of the nidus o f osteoid osteoma w ithin the lesion. It is very im portant to choose the 
right sequences because the  reactive marrow edem a may obscure the lesion. 
MRI perm itted a correct differential diagnosis ahead' of the other conditions with 
clinical sym ptom s sim ilar to  that o f osteoid osteoma.

B-0776 15:10

Evaluation of bone allografts w ith MRI
M. Mastantuono. E. Bassetti, L. Di Giorgio, A. Scala, A. Napoli, R. Passariello; 
Rom e/IT

Purpose: The behaviour o f a llograft in the reconstruction of bone loss is still a 
subject o f intense debate in the  literature. The purpose o f this study is to analyze 
the behaviour of Tutoplast bone allograft to fill cavities produced by the removal of 
benign or low grade m alignant lesions.
M aterials and methods: We studied with X-Rays and MRI 29 patients (15 M, 
14 F) affected w ith benign or low grade malignancy bone lesions treated by mar
ginal resection or currettage and successive filled with bone allograft (human bone 
that had been sterilized and renedered inert by dehydratation with solvents -  
Tutoplast). W e use fo r the  MRI study a low fie ld equipm ent (E-Scan Esaote 
Biomedica) and high field MRI unit (V ision Plus, Siemens). All patients were sub
m itted to  X-Ray and MRI follow-up.
Results: Increase in the signal intensity in all of the S.E. sequences within the 
graft, indicates the adipose ce llu lar repopulation o f the  grafted area and thus its 
cancellization (22 patients). Persistence of low signal intensity in T 1 and high sig
nal intensity in T2 during the follow-up incated com plication or recurrence of the 
tum ours (6 patients).
Discussion and conclusions: MRI appears to be the technique o f choise in study
ing the graft incorporation.

B-0777  15:20

Contrast enhanced dynamic MRI in patients with multiple myeloma and 
diffuse bone marrow infiltration of vertebra during thalidom ide therapy or 
thalidom ide and chemotherapy
K. W asser. S. Delorme. T. Moehler, K. Neben, I. Zuna, H. Goldschmidt,
G. van Kaick; Heidelberg/DE

Purpose: To assess changes in d iffuse bone marrow infiltration in multiple my
elom a (MM) during thalidom ide therapy or thalidom ide/chemotherapy using con
trast enhanced dynam ic MRI and to  com pare th is w ith clinical response. 
Methods: In an ongoing study 21 patients with refractory MM underwent a 1.5 T 
MRI scan o f the lum bar spine prior to and follow ing thalidom id therapy (14 pa
tients) or thalidom ide/chemotherapy (7 patients). The contrast uptake was quanti
fied using a two com partm ent model with the output parameters Amplitude (a.U.) 
and k21 (distribution rate constant; min-1) and color-mapped. Parameters were 
analysed and followed up in three selected vertebral bodies.
Results: Out of 14 patients treated w ith thalidom ide alone, 6 responded clinically, 
and 8 were non-responders. In neither group there was a significant change in 
parameters. All patients with thalidom ide plus chemotherapy responded to  treat
m ent; the median change in amplitude was -1 6 %  (p < 0.02), and -1 5 %  in k21 
(n.s.). A decrease in amplitude was mainly seen in vertebral bodies with Am pli
tude > 0.5 before treatment.
Conclusion: W ith dynam ic MRI, a s ign ificant decrease in enhancem ent ampli
tude is seen during treatm ent with thalidom ide plus chemotherapy if the values 
are highly increased before traetment. No changes, however, are found during 
thalidom ide monotherapy, irreespective of the clinical response.
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В-0778 14:00

Late phase imaging with Levovist in detection of metastatic liver lesions
B. Brkliacic. L. Patrlj, B. Koeman, A. Hebrang; Zagreb/HR

Purpose: To evaluate whether late phase imaging w ith Levovist increases the 
detection rate of metastatic liver lesions when com pared to  conventional ultra
sonography of the liver.
Materials and methods: 21 patients (M:F = 11:10; mean age 61.5, range 3 6 -  
76) were examined, using a S iem ens Sonoline Elegra US scanner with a 3.5C40 

scanhead and Ensemble Contrast Imaging software. After the baseline scan, 2.5 g 
of Levovist was injected intravenously as a bolus, in a concentration of 300 -  
400 mg/ml. As a rule, after 2.5 m inutes delay, two sweeps w ith the probe were 
made to image the right lobe of the liver, and one sweep to im age the left lobe. 
Images were reviewed in cine-loop. 16 patients had colon cancer, 3 pts had rectal 
cancer, 1 patient had cholangiocarcinom a and 1 had a Klatskin tumour.
Results: On the  baseline scan metastatic liver lesions were visualized clearly in 
10/21 patients. A fter late-phase imaging, metastatic liver leasons were visualized 
in 18/21 pts. FNAC confirm ation was obtained in 14/18 pts. More liver lesions were 
seen in 15/18 pts. on late-phase im aging after Levovist when com pared to con
ventional.
Conclusion: Initial results indicate that late phase imaging w ith Levovist signifi
cantly increases visualisation of liver metastasis.

B-0779 14:10

Focal nodular hyperplasia of the liver: Lesion characterization by using 
nonspecific and liver-specific MR contrast agents
A. Ba-Ssalam ah1. W. Schim a', P. Reimer2, Т.Н. Helbich’ , М.T. Schm ook’ ,
N. Schibany’ , A. Kurtaran’ , F. W rba ’; ' Vienna/AT, !Münster/DE

Purpose: The goal of this study is to evaluate the efficacy o f different MR contrast
agents in characterization o f focal nodular hyperplasia (FNH).
Materials and methods: The unenhanced and contrast enhanced MR exam ina
tions of 47 patients with 86 FNHs, who had histological o r scintigraphic proof or 
radiological follow-up, were retrospectively reviewed. Contrast agents were used 
as follows: gadolinium -chelates in 16 patients (46 lesions), mangafodipir in 29 
patients (48 lesions), ferumoxide in 6 patients (16 lesions), and SHU 555 A in 6 
patients (6 lesions). More than one contrast agent was used in m ost of the pa
tients. The lesions were quantitatively and qualitatively assessed.
Results: On unenhanced im ages 33 % o f the  lesions were hom ogeneously 
isointense on T1 w and T2w images, a central T2 hyperintense scar was present in 
42 %. FNH showed enhancem ent equal to or superior to surrounding liver paren
chyma follow ing adm inistration o f m angafodipir in 94 %. W ith  ferum oxide or 
SHU 555 A, there was lesion uptake of the contrast agent but less than surround
ing liver parenchyma. Dynamic Gd-chelates-enhanced MRI typically demonstrated 
early and vigorous enhancem ent of FNH with rapid wash-out. The central scar 
took up contrast agent in 8 cases.
Conclusion: The MR im aging features o f isointensity, a central T2 hyperintense 
scar and homogeneous enhancem ent after liver-specific contrast agents allow a 
reliable diagnosis of FNH.

B-0780 14:20

Preoperative detection and characterization of focal liver lesions using 
iron oxide-enhanced MR imaging in com parison to СТАР, intraoperative  
ultrasound and histopathological correlation
W. Schwarz1. R. Ham m erstingl1, S. B lum e’ , T. Balzer2, T. D iebold ’ .T.J. Vogl’ ; 
’ F rankfurt a. Main/DE, : Berlin/DE

Purpose: To compare the diagnostic e fficacy of iron oxide-enhanced MRI to  CT 
arterioportography (СТАР) for preoperative evaluation of liver tum ors using intra
operative ultrasound and pathologic findings as a gold standard.
Materials and methods: 23 patients with focal hepatic lesions (HCC n = 14, me
tastases n =  7, CCC n =  2) were examined using 1.5 T  scanner. The sequence 
protocol included T1- and T2-weigthed SE/TSE sequences before, during, and

post iv bolus adm inistration o f Resovist. СТАР was perform ed as well. Studies 
were evaluated by two reviewers (R) for the type, number, and location o f liver 
lesions. 17 patients underwent surgery with intraoperative ultrasound.
Results: 239/237 liver lesions were detected in СТАР, 123/122 lesions using T2- 
weighted sequence after injection o f iron oxides. From a total of 80 liver lesions 
proven by intraoperative ultrasound 70 lesions were detected on СТАР (sensitivity 
87 % ), 47 lesions on unenhanced MRI (58 % ), and 69 lesions on enhanced MRI 
(86 %).
Conclusion: Resovist enhanced MR imaging is a sensitive technique for the de 
tection and characterization of hepatic neoplasms, w ith a sensitivity greater than 
or equal to  СТАР and unenhanced MR imaging.

B-0781 14:30

Focal nodular hyperplasia (FNH): MR imaging with Gd-BOPTA
L. G razioli’ . G. Morana2, К. M enni’ , Μ. Testoni2, М. Kirchin3, С. Procacci2,
A. Chiesa’ ; 'Brescia/IT, 2Verona/IT, 3M ilan/IT

Purpose: To evaluate the  efficacy of MR im aging w ith Gd-BOPTA in characteriz
ing FNH.
Material & methods: 63 Patients w ith 100 FNH were studied. MR im aging was 
performed with 1 .5 T  before (TSET2w and GET1 w  images) then (GET 1 w) during 
the dynam ic and the delayed phase (1 h, 2 h, 3 h) a fter Gd-BOPTA adm inistration 
(0.1 mmol/kg). C riteria  for FNH characterization during dynam ic phase were ho
m ogeneously hyper-intensity during arteria l phase with iso-intensity in porta l and 
distribution phase and typical scar aspect (if lesion d iam eter > 3 cm), such d iv id
ing FNH in typical and atypical aspect.
Results: D uring dynam ic phase 79/100 FNH showed typical aspect, whereas 
21/100 were atypical. On late phase, 19/21 atypical FNH were hyper (16) o r iso
in tense  (3) to the  su rround ing  parenchym a, w hereas only  2 w ere  s ligh tly  
hypointense. For FNH < 3 cm  (49/100) scar detection passed from  5/49 on pre- 
Gd-BOPTA to 15/49 on late phase; all these lesions were hyper (33/49) o r iso
intense (16/49) in the late phase.
Conclusion: Gd-BOPTA during dynamic and delayed phase has an overall accu
racy o f 98 %  in FNH characterization; FNH < 3 cm were all characterized in the 
late phase as the  delayed iso- o r hyper-intensity reflects the characteristic abnor
mal b iliary excretion of FNH.

B-0782 14:40

Evaluation of pre-and postoperative MRI using Gadobenate dimeglum ine- 
enhanced dynamic im aging of focal liver lesions in patients with 
m alignant liver tum ors undergoing cryotherapy
G.K. Schneider. R. Seidel, G. Pistorius, G. Feifel, K. Altmeyer, B. Kramann; 
Hom burg a. d. Saar/DE

Purpose: To evaluate the clinical value of Gadobenate dim eglum ine-enhanced 
MRI in preoperative detection and postoperative follow-up o f patients undergoing 
cryotherapy.
M aterials and methods: 21 patients with m alignant liver tum ors who underwent 
liver cryosurgery were pre-and postoperatively examined by abdominal MRI. Im
aging protocol included T1w, T2w and dynamic contrast enhanced scans after 
in jec tion  o f 0 .0 5  m m ol/kg  bodyw e igh t G d-BOPTA inc lud ing  a scan in the 
hepatobiliary phase. Intraoperative ultrasound (IU) was rated as goldstandard. 
Postoperative MRI was perform ed up to 18 m onths follow ing cryotherapy. 
Results: In 21 patients 48 m alignant liver lesions could be detected. Mean lesion 
d iam eter was 2.6 cm (range 0.5 to  9 cm). IU revealed 53 lesions w ith mean diam 
e te r o f 2.9 cm  (range 0.3 to  10 cm). 5 focal tumors in 3 patients diagnosed by IU 
could not be previously detected by MRI. Mean d iam eter o f these tum ors was 0.5 
(range 0 .3  to 0.7) and localization near the liver surface. In 9 o f 53 tum ors treated 
by cryotherapy local residual tum or was detected by MRI 10 days after treatment 
in which after 3 m onths local tum or progress was observed in 7 lesions. At the site 
o f complete tum or destruction local recurrence was found in 4 lesions after 3 months 
and fu rther follow up.
Conclusion: Gadobenate dim eglum ine-enhanced MRI is a useful technique in 
pre-and postoperative assessm ent of focal liver lesions undergoing cryosurgery. 
Com pared to IU reliable tum or detection is possible for lesion diam eter above 
8 mm, detection of subcapsular lesions and o f lesions on the liver surface is still 
problematic.
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В-0783 14:50
Tri-phasic helical-CT vs. MR with super-param agnetic iron oxide 
(endorem ) in the detection of hepato-cellu lar carcinoma in patients with 
liver cirrhosis
L. Cam era. E. Soscia, M. Imbriaco, С. Lambíase, M. Bresciani, М. Salvatore; 
N aples/IT

Purpose: To com pare helical-CT and MR with super-param agnetic iron oxide 
(SPIO) in the detection o f hepato-cellu lar carcinom a (HCC) in patients w ith liver 
cirrhosis.
Materials and m ethods: 21 patients (16 M, 5 F; aged 63.4 + 10.8 years) with 
liver cirrhosis underwent both tri-phasic helical-CT and MR w ith SPIO w ithin 2 
weeks. Helical-CT scans (10 mm beam collimation, 7  mm recon. intervals, pitch
1.0, 120 kV, 200 -  250 mAs) were perform ed at 25, 60 and 300 s a fter i.v. bolus 
injection of 120 cc o f an iodinated contrast agent (1300 mg/m l) a t 4 ml/s. MR was 
performed a t 0.5 T  w ith axial scans (8 mm; 2 m m  gap; m atrix 224 x 190) acquired 
using conventional SE T 1 (TR/TE 420/12 ms) and DP-T2 weighted (ТА Я Е  2800/ 
35/120 ms) sequences. 60 -  90 m inutes after i.v. infusion of 0.075 m l/kg of SPIO 
(Endorem) both SE DP-T2 weighted and GRE T2" sequences (TR/TE/FA 520/20/ 
20°) were performed. Final diagnosis was obtained by either aspiration biopsy (8 
pts) o r follow-up data (13 pts).
Results: Helical-CT identified a tota l o f 26 nodules (0.8 -  4.2 cm) in 18 patients. 
Most (21/26 80 %) were hyper-vascularized. Four out of 21 (19 % ) were not shown 
by M R-SPIO and proved not to be HCC at final diagnosis. M R-SPIO showed 17 
( 1 .5 -  4.2 cm ) hyper-intense nodules in 14 patients. Overall, helical-CT showed a 
better sensitiv ity (86 vs 77 % ) but a lower specific ity (76 % vs 94 % ) than MR- 
SPIO.
Conclusion: These prelim inary results indicate that helical-CT and M R-SPIO are 
com plem entary in the  evaluation o f patients with liver cirrhosis.

B-0784 15:00

Non-traum atic hem orrhagic lesions of the liver: CT, MR features
F. Ferrozzi, G. Tognini, E. Spaggiari. S. Armaroli, P. Pavone; Parm a/IT

Purpose: Spontaneous bleeding is a rare com plication o f liver lesions especially 
in patients not treated with oral anticoagulant therapy. The aim  o f o u r study was to 
evaluate the role o f C T  and MRI in d iagnosing and characterizing non-traumatic 
hemorrhagic lesions o f the liver.
Materials and m ethods : We evaluated C T  and M R scans from  28 patients ( 12 M , 
16 F, mean age 56 years) between 1993 and 2000. All patients underwent a  CT 
examination, 11 had MR performed.
Results: In all patients, hem orrhage was dem onstrated by CT and MR. Hem or
rhagic metastases were dem onstrated in 10 patients (3 melanomas, 4 leiomyosa
rcomas, 2 adenocarcinomas of the kidney, 1 carcinom a of the colon), hem orrhagic 
HCC (9), hemangiosarcoma (1), hemangioma (2), adenoma (3), peliosis (1), am y
loidosis (1), Osler-W eber-Rendu (1). Hem operitoneum  was dem onstrated in 8 
patients, subcapsular hem atom a in (5) and m ultiple lesions in (8). Anamnestic 
(m etastatic disease, oral contraceptives therapies, cirrhosis) structural and m or
phological criteria helped in characterization.
Conclusions: C T and MRI are useful in the diagnosis and characterization of 
non-traum atic hem orrhagic lesions of the liver.

B-0785 15:10

Ultrasonographic findings of the spleen in patients w ith sickle-cell 
disease
M.G. Papadaki, I.S. Kaskarelis, A.C. Kattamis, I.G. Papadaki, N.E. Malliaraki,
V. Ladis, C.A. Kattamis; Athens/GR

Purpose: The aim  of this study is to  investigate the spectrum  and prevalence of 
u ltrasonographic findings o f the spleen in Greek patients w ith sickle cell disease. 
M ethods and m aterials: The study included 68 Greek patients w ith sickle cell 
disease, 13 hom ozygous for sickle ce ll anaem ia (S/S) and 55 w ith sickle ß thalas
sem ia (Th/S). The patients ’ age ranged from  1 to  40 years (mean 16 years), with 
33 m ales and 35 females. A t the  tim e o f u ltrasonographic exam ination 32 (47 %) 
patients had already undergone splenectomy (4/13 with S/S and 28/55 with Th/S). 
Results: Splenom egaly was present in 26 patients (24 with Th/S  and 2 with S/S) 
w ith detectable infarcts in 10/26 patients. Mild, m oderate and marked splenom 
egaly shared equal percentages (33 %) among patients w ith Th/S  and splenom 
egaly. Marked splenom egaly was present in two patients w ith S/S. A small-sized, 
calcified spleen was visualized in 4 patients with S/S.

Conclusions: Several studies have underscored the value o f ultrasound imaging 
in detecting com plications o f sickle cell syndromes. New therapeutic interventions 
gaining credence over the last few years have and w ill undoubtedly change the 
natural h istory o f sickle cell d isease with subsequent alteration in ultrasound im
aging findings.

B-0786 15:20

MRI with dynamic contrast enhancem ent in evaluation of vascularisation  
of various types of liver hem angiomas
S.V. Kourotchkine, R.F. Bakhtiozin. I.R. Tchuvashaev; Kazan/RU

Purpose: To evaluate the MRI possibility with Dynamic Contrast Enhancement 
(DCMRI) in deter-m ination o f subtypes of liver hemangiomas.
Materials and methods: 17 patients with liver hemangiomas, found on US, were 
examined by MRI. Using a 0 .2 8 T T o m icon  MR system  (Bruker, Germany) T1- 
weighted im ages were perform ed before and after i.v. adm inistration o f contrast 
medium (Magnevist, Schering, Germ any and Omnyscan, Nycomed, Norway). 
Dynamic contrast enhancem ent by bolus adm inistration was done within 20 s and 
axial T 1 -weighted im ages in arteria l, porta l and parenchim atous phases were ob
tained.
Results: Local (spot) periphery enhancem ent of lesion before 20 s after injection 
of contrast agent were detected in 15 patients. During next 25 -  60 s (in porta l and 
parenchim atous phases) typically full enhancem ent of lesion was found, except 
2/17 cases hemangiomas o f large volum e where we found later (from 25 -  45 s) 
enhancem ent in 1 patient; and fast filling and wash out effect in o ther 1 case. 
Conclusion: Using DCMRI we have a good possib ility for simultaneous: detec
tion, evaluation and determ ination of various types vascularity o f liver hemangio
mas.

B-0787 15:25

Study of pulse inversion m ode with the late phase o f Levovist to  detect 
hepatocellular carcinoma (HCC) in diffuse liver disease: W ork in progress
E. Q ua ia1. C.J. Harvey5, M.J.K. Blom ley2, D.O. Cosgrove2, W. Gedroyc2; 
'Trieste/IT, ■ London/GB

Purpose: To evaluate if Pulse Inversion Mode (PIM) with the late phase of Levovist 
can improve HCC conspicuity and detection, using MR with Gd-DTPA or spiral-CT 
as reference examination.
Materials and m ethods: To date, 10 consecutive patients known or suspected of 
having HCC have been scanned w ith PIM 3 m inutes after intravenous injection of 
Levovist (2 g, 300 mg/ml). Subjective and objective conspicuity of HCC was com 
pared to baseline US and each lesion suspected to  be an HCC was counted. 
Results: In each case a strong gray-scale enhancement of the liver parenchyma 
was noticed with an improved conspicuity of HCC which appeared hypoechoic. In 
com parison to  reference examination, PIM revealed the sam e num ber of lesions 
reported as HCC in 5 patients, an h igher num ber in 1 patient and a lower number 
in 1 patient. In 3 patients no lesions were detected both by PIM and reference 
examination.
Conclusions: PIM with Levovist is a sensitive m ethod in HCC detection. This has 
to be confirm ed with an increased num ber of patients.

14:00-14:50 __________________________________Room E1
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Current work in radiography
Chairpersons:
D.A. Cunningham (London/GB)
S. Geers-van Gem eren (Haarlem/NL)

B-0788 14:00

Digitalization: Does it give us an opportunity to develop our professional 
role?
M.K. Selim : Örebro/SE

Purpose: In 1992 the governing body o f Örebro Medical Centre Hospital decided 
to build a new radiology departm ent that would be the center of a  regional patient 
archiving and com m unication system  involving the country’s five different X-ray 
departm ents. I will present the experiences from the first four years o f work in a 
film free digital departm ent and how the radiographer have developed the ir profes
sional role.
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Methods and materials: My material is taken from discussions with radiographers 
where they compare working in a film free digital environm ent with working in a 
traditional analog department.
Results: For some years, radiographers have worked w ith digital techniques for 
procedures such as com puter tomography, magnetic resonance im aging and d ig i
tal fluorography. However, these exam inations were presented and viewed on 
hardcopy film s which were then archived. With the new technique, all im ages and 
patient information, including X-ray request forms, are saved in a digital archive. 
The areas in which most changes take place for the  radiographer in conjunction 
with d ig italization are viewing and post processing o f general radiographic exam i
nations. W ith the new digital system, the radiographer has adapted her/his way of 
working and developed her/his professional role immensely.
Conclusion: This improved method gives the radiographer a better patient con
tact and increased responsibility fo r both image production and nursing care dur
ing the whole examination.

В-0789 14:12

Clinical com missioning of diagnostic X-ray equipm ent
S.N.A. W ells: London/GB

Purpose: Determ ining whether an X-ray unit is usable a t commissioning. 
Methods and materials: In the UK, the commissioning o f d iagnostic X-ray equip
ment follows the critical examination and acceptance tests a t installation. C om 
missioning is designed to ensure equipm ent is ready for clinical use and guidance 
given in IPEM report no.77 suggests a range o f tests that should be carried out by 
the purchasers representative'. Norm ally th is is the  local m edical physics depart
ment, not the end user. These tests are prim arily designed to  check the perfor
mance of the system and to establish baseline values for routine performance 
tests. However, they do not consider how the unit w ill be moved, positioned and 
used in the clinical environment. Therefore while a system  appears to function 
correctly, ergonom ically it may not be ready for use. European D irectives and Na
tional legislation has been introduced to  avoid manual handling injuries to w ork
ers. Therefore these need to be considered when the degree of patient and equip
ment handling associated w ith X-ray equipment is considered.
Results: Currently, there are no guidelines or protocols for clinical commissioning 
in order to assess whether the unit is ready for the use.
Conclusion: This presentation w ill focus on the  im portance o f clinical com m is
sioning and put forward suggestions for those param eters that should be consid
ered. These could form the basis of a protocol in order to form alise th is stage in the 
installation process.

B-0790 14:24

The role of user assessment
S.N.A. W ells: London/GB

Purpose: In the United Kingdom, the Kings Centre for the Assessm ent of Radio
logical Equipment (KCARE) undertakes the evaluation o f diagnostic X-ray equip
m ent on behalf o f the Medical Devices Agency. The evaluation programme is de
signed to protect public health, safeguard the interests of patients and staff, and 
ensure equipment conform s to national and international standards.
Methods and m aterials: A user evaluation consists of both technical and clinical 
assessment. Clinical assessment involves the use of radiological/anatomical phan
toms to assess image quality, an ergonom ic assessm ent of the system  and user 
questionnaires. KCARE also organises regular liaison meeting with users from 
within the UK to focus evaluations and refine its assessm ent protocols. Inform a
tion is available directly from  the centre and is also published in both s ing le  prod
uct and com parative formats.
Results: The importance o f user/clinical assessm ent is that it evaluates working 
equipment in the clinical environm ent for which it was designed, in order to dem 
onstrate fitness for purpose.
Conclusion: The presentation will consider the benefits and fu ture development 
of user assessment.

B-0791
withdrawn by author

В-0792 14:36

Prediction o f osteoporosis based on m am m ographie pattern analysis
N.N. K izimenko . E.E. Karachentseva, J.N. Kizimenko, I.V. Glushkova; 
Krasnodar/RU

Purpose: To evaluate the relationship between osteoporosis and mammographie 
density in a screened population based on the evaluation o f the  condition o f the 
glandular tissue of the breast.
Methods and m aterials: The m ammograms o f 2765 women in the age range 12 
to 83 years were reviewed. We paid special attention to 69 patients aged between
22 and 31 whose mammography showed an absence o f g landular tissue w ith fatty 
involution. This group of patients was fu rther assessed w ith hormonal levels in the 
blood and bone mineral density.
Results: 34 wom en (49.2 % ) had reduced oestrogen levels in the  blood. A t bone 
densitometry, 17 women (24.6 %) had >  30 % reduction in bone m ineral density.
23 wom en (33.3 % ) had a moderate reduction in bone m ineral density (between 
15 -  30 % reduction). 18 wom en (26 %) had bone mineral density which was re
duced by less than 14 %  and the remaining 11 patients had normal bone mineral 
density.
Conclusion: This study indicates a correlation between reduced density on m am 
mography and reduced bone m ineral density and blood horm one levels and may 
be of use in selecting a t risk patients who should undergo bone densitom etry for 
fu rther assessment.

This  s c ie n tif ic  s e s s io n  is  fo llo w e d  b y  a  m in i sy m p o s iu m  o n  M R  ap p lic a tio n s  
(M S  1514: p re s e n ta tio n s  A -0 2 6 9 , A -0 2 7 0  -  p r in te d  in  p a r t  A )
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B-0793 14:00

Correlation o f the type of vascularisation of breast cancer with lymph 
node m etastases
T. Chanqelia. L. Kvachantiradze; Tbilisi/GE

Purpose: Determ ination o f correlation of breast cancer vascularisation type with 
lymph nodes m etastatic damage.
Material and methods: W e’ve studied 258 patients w ith suspected breast cancer. 
Breast cancer was detected by US in 251 patients, in 248 out of them  diagnosis 
was m orphologically proved. Examination was perform ed on apparatus “Philips- 
SD 800" with 7.5 M Hz transducer.
Results: In 189 patients out of 248 neovascularisation was detected. Mean size of 
tum or w ith  neovascu larisation  w as 1.5 cm, m inim al s ize  1.1 cm . 84.1 %  of 
vascularised tum ors were hypervascular.
Enlarged lymph nodes were detected in 136 patients out o f 248; in 58.7 % out of 
136 nodes could be palpated, minimal sizes o f lymph node was 0.6 cm. Axillary 
metastases were mostly seen in patients with hypervascular breast cancer. In 115 
cases (72.3 %) out of 159 hypervascular tum ors lymph node metastatic damage 
was detected by US. M orphologically lymph nodes m etastasis was subsequently 
proved in 113 cases.
Conclusion: Based on received, results could be thought to  represent d irect rela
tion between regional m etastatic spread and tum or vascularisation degree.

B-0794 14:10

Characterization of axillary lymph nodes in breast cancer: MRI evaluation  
using a superparam agnetic contrast medium
A. Di C redico. E. C ianchetti, D. Angelucci, A. Carriero, L. Bonomo: C hieti/IT

Purpose: To evaluate the role o f M agnetic Resonance Imaging (MRI) using a 
superparam agnetic Contrast Medium (SCM) in the characterization o f axillary 
lymph nodes in patients with breast cancer.
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Method and m aterials: Four wom en with breast cancer and suspected patho
logical axillary lym ph nodes, candidate to surgical intervention that foresead axil
lary lym phadenectom y were studied. MRI was perform ed with a 1.5 T  magnet 
before and after the injection of a superparam agnetic CM (Stabilized Ferric Oxide 
Nanoparticles with Low M olecular W eight Dextran). MRI protocol included T1 W 
and T2" W  sequences. Two radiologists, in blind, evaluated im ages according to 
the follow ing criteria: on unenhanced MRI, suspect lymph nodes were those hav
ing d iam eter > 1 cm (dimensional criteria); on post-contrast MRI, suspect lymph 
nodes were those showing no enhancement.
Results: Twenty-eight lym ph nodes were identified and characterized. At pathol
ogy the involvement of 6 lymph nodes was documented. Unenhanced MRI showed 
15 lym ph nodes as true negative, 4 as true positive, 9 as false positive. CM-MRI 
indicated 22 lymph nodes as true negative, 4 as true positive, and 2 as false nega
tive.
Conclusions: The integration of unenhanced and post-contrast MRI w ith SCM 
allowed to  decrease the num ber of false positives. Our prelim inary data suggest 
MRI with SCM to  be highly specific and useful in characterizing pathologic axillary 
lymph nodes.

B-0795 14:20

Lymph node staging with a lymph node-specific contrast agent (USPIO) in 
patients with breast cancer
S.C.A. M ichel. B. Marincek. J. Fröhlich, D. Nanz, D. Fink, R. Caduff,
R.A. Kubik-Huch; Zürich/CH

Purpose: To evaluate the value o f Sinerem-enhanced MRI for lymph node staging 
in patients with breast cancer using histopathology as standard of reference. 
Methods: MRI o f the axilla was performed on a 1.5 T system (GE) 24 -  48 h post 
Sinerem infusion (2.6 mg Fe/kg) in 9 patients with breast cancer scheduled for 
surgery. Axial, coronal T1 w SE (TRATE 175/1.5), axial T2w  FSE (TRATE 4500/36, 
w ith/w ithout FatSat), GRE (TR/TE 120/15, flip angle 25°) and FSPGR (ТИ Я Е  23/ 
9.2, flip angle 40°) sequences were perform ed in supine position. Subsequently, 
gadolin ium -enhanced MR mammography was perform ed in prone position. Size, 
form  and signal intensity reflecting Sinerem uptake of nodes were evaluated; re
sults correlated w ith histopathology.
Results: Sinerem was well tolerated and an integrated im aging approach includ
ing MR mammography was feasible in all patients. Results of S inerem-enhanced 
MRI were true  positive in 4, true negative in 4, false positive in 0, false negative in 
1/9 patients (sensitivity of 80 %, specificity of 100 %). Exact node-to-node correla
tion was difficult. 135 lymph nodes were detected by MRI (5 malignant); 158 surgi
cally removed (9 malignant). Inhomogeneous (rim) uptake (n =  11) of Sinerem 
was seen in benign and m alignant nodes, thus a com bination o f criteria was used 
for distinction in these cases. Sinerem as intravascular contrast agent could not 
replace gadolinium  for evaluation of the prim ary tumor.
Conclusion: Our prelim inary results indicate that S inerem -enhanced MRI m ight 
becom e an im portant adjunct to MR m am m ography for preoperative staging of 
axillary lymph nodes. Sinerem  cannot replace gadolinium  for assessm ent of the 
prim ary tumor.

B-0796 14:30

Contrast enhanced optical mam m ography: Feasibility tested in vitro and 
in MX1- tum or bearing mice
T. Böhm 1. S. U llrich2, A. Malich2, W. Ecke2, M. Fleck2, W.A. Kaiser2; 'Zürich/CH, 
2Jena/DE

Purpose: To test the feasibility of contrast enhanced near infrared (CENIR) optical 
m am m ography using a prototype optical breast scanner in vitro and in animal 
trials.
Method/m aterials: The NIR contrast agent NIR69010 (Schering AG, Berlin, Ger
many) is a newly synthesized hydrophilic contrast agent for use in NIR m am m og
raphy. The absorption spectrum  was determ ined using a single beam spectrom 
eter MCS400 (Zeiss, Oberkochen, Germ any). Tissue phantom s consisting milk 
powder and Gelatin were made. A centra l part of 2 x 2 cm 2 o f phantom s w ithout 
contrast material was replaced by phantom m aterial contain ing contrast agent 
(0.025 nmol/l to 5 pmol/l). Optical transm ission was determ ined using a prototype 
NIR breast scanner (11 785 nm  and I2 850 nm). Intensities and signal-to-noise 
ratios were calculated. Additionally, CENIR-im aging was perform ed in three MX1 
breast carcinom a bearing mice.
Results: The absorption maximum was at 755 nm. No spectral shifts occurred in 
protein contain ing solutions. Spatial analysis of transm ission intensity showed the 
fo llow ing results: S ignal-to-noise ratio differed between 2.4 a t 40 nm ol/l contrast 
agent concentration to 790 at 5 pmol/l. Concentrations lower than 40  nmol/l were 
not detectable. In vivo CENIR im aging showed enhancem ent o f 280 % w ith con
trasts between tum or and norm al tissue o f 30 %.

Conclusions: The laser wavelength 11 of the S iem ens prototype laser mammog
raphy device is not situated at m aximum absorption o f NIR 96010, but on the 
descending shoulder of the spectrum  resulting in a 20 % signal loss. Despite these 
non-ideal measurement conditions concentrations down to 40 nmol/l were detect
able. In vivo CENIR im aging of experimental tum ors was feasible.

B-0797  14:40

Electrical im pedance scanning of breast lesions: A report of the experi
ence, current clinical value and lim itations in 240 histologically proven 
cases
A. M alich1. T. Böhm2, M. Facius1, M.G. Freesmeyer1, M. F leck', W.A. Kaiser1,
R. Anderson3; ’Jena /D E ,гZürich/CH , 3Solna/SE

Objective: Cancer cells exhibit altered local die lectric properties compared to 
norm al cells. Consequently, different electrical conductivity and capacitance are 
measurable in m alignant versus normal tissues. In this study, we evaluated the 
reliability of e lectrical im pedance scanning (EIS), for the classification o f suspi
cious lesions -  d ifferentiating benign from  malignant, and as a prim ary means of 
detection of breast cancer. The technical lim itations of the system are observed in 
o rder to find out ist clinical relevance.
S u b je c ts  and  m eth o d s : 2 10  w om en w ith  240  s o n o g ra p h ic a lly  and/or 
mammographically suspicious findings were examined using electrical impedance 
scanning (EIS). Finally all lesions were biopsied or surgically treated.
Results: W ith respect to the histopathological findings (103 m alignant and 137 
benign lesions) 86 m alignant lesions were correctly identified using EIS (83.5 % 
sensitivity), while 91 benign lesions were correctly identified as benign (66.4 % 
specificity; 46 benign lesions false positive). Negative and positive predictive val
ues o f 84.3 % and 65.2 % were observed, respectively. Excluding all lesions lo
cated deeper than 35 mm, retroareolar o r larger than 35 mm in size the system 
reaches a sensitivity of 91.3 % in the detection o f invasive cancers whereas the 
detection rate o f CIS is poor (57.1 %, n  = 14).
Conclusion: EIS appears to be a prom ising new technology providing a relatively 
high sensitivity for the verification o f suspicious mammographie and/or sonographic 
lesions. Further investigations on histom orphological charateristics of false nega
tive findings are essential to  improve the current knowledge of b ioelectricity of 
breast lesions abnd probably the detection rate of EIS.

B-0798 14:50

Eletrical im pedance scanning in the evaluation of breast cancer: 
Com parison with m am m ography
M.H. Fuchsjäqer. H. Ringl, Т.Н. Helbich, M. Funovics, M. Rudas, G. Wolf; 
Vienna/AT

Purpose: The aim  of th is study was to assess the value of EIS in the detection of 
breast cancer in com parison to mammography (MG).
Material and methods: Targeted EIS (TransScanTS2000, Siemens, Erlangen, 
Germ any) was perform ed in 80 female patients (mean age 53 ±  12 years) w ith 80 
suspicious findings at MG. Standard criteria were used for MG and EIS (focal spot 
diagnosis) to  differentiate benign from  malignant lesions. Histopathologic proof 
was obtained in all cases.
Results: O f 80 lesions, 41 were benign and 39 malignant. EIS was true positive in 
22 (56 % ), false negative in 17 (44 %) o f 39 m alignant lesions. MG was true posi
tive in 34 (87 % ), false negative in 5 (13 % ) of malignant lesions. EIS was true 
negative in 38 (93 %), false positive in 3 (7 % ) of 41 benign lesions, MG was true 
negative in 25 (61 % ), false positive in 16 (39 %) o f the 41 benign cases. Median 
size of m alignant lesions was 13.2 mm. For malignant lesions with a size from 0 -  
13 mm EIS showed a sensitiv ity o f 71 %. In invasive histology sensitivity of EIS 
was 67 %.
Conclusion: EIS seems to have a lower sensitiv ity but a higher specificity in the 
characterization of suspect breast lesions in comparison to MG. EIS is more accu
rate in detection of sm aller lesions and invasive breast cancer.

B-0799 15:00

Targeted electrical im pedance scanning (EIS) of suspicious breast 
lesions: Prelim inary results
A. W ersebe. K.C. Siegmann, N. Fersis, U. Vogel, C.D. Claussen,
M. Müller-Schimpfle; Tübingen/DE

Purpose: Electrical im pedance scanning is a non-invasive imaging modality for 
breast lesions, based on increased electrical conductivity of malignant breast tis
sue. Aim of our study was to evaluate the accuracy of targeted EIS to  distinguish 
between benign and m alignant breast lesions. Furthermore we investigated the 
influence of tum or size on sensitivity of EIS.
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Material and methods: 50 patients w ith suspicious findings in clinical exam ina
tion, m am m ography a./o. sonography were exam ined by TS2000 (Siemens, 
Erlangen, Germany). All patients underwent breast biopsies fo r histopathological 
correlation. The m alignant lesions were subdivided into three groups depending 
on their size: group 1 : x < 1 cm, group 2 :1  < x < 2 cm, group 3: x > 2 cm.
Results: With respect to histology there were 21 benign and 29 m alignant lesions. 
13/21 benign and 19/29 m alignant lesions were classified correctly by EIS. Overall 
sensitivity of EIS was 65.5 %, specificity 61.9 %, and PPV 70.4 %. EIS had a sen
sitivity of 72.7 %  (8/11) for group 1, 77.8 % (7/9) for group 2 and 44.4 %  (4/9) for 
group 3. Skin irregularities and technical artifacts deteriorated the diagnostic ac
curacy in 21/50 cases.
Conclusion: The sensitivity of targeted EIS depends on tum or size. There may be 
a benefit for the additional use o f EIS in detecting small breast malignancies 
(< 2 cm). Reduction of false positive results due to  skin irregularities o r technical 
artifacts could improve specificity of this imaging modality.

B-0800 15:05

Positron emission tom ography (PET) w ith ,8F-fluoro-deoxy-glucose (fdg) 
and magnetic resonance im aging (M RI) for the follow-up of women with 
breast cancer
G.W. Goerres. S. Michel, R.A. Kubik-Huch, M. Fehr, H. S te inert: Zürich/CH

Purpose: To prospectively compare the accuracy o f FDG PET with MRI for the 
detection of locoregional breast cancer recurrence and to  evaluate if PET pro
vides additional information.
Materials and methods: 30 women with a history of breast cancer and suspected 
recurrence or indeterm inate mammographie findings underwent MRI using a dy 
namic contrast-enhanced 3D gradient echo sequence. In 17 patients (mean age 
57 years, 32 -  72 years) FDG PET (5.7 MBq/kg BW) was performed within 4 weeks 
to the MRI. Breasts and axillary regions were examined w ith attenuation correc
tion in prone position and im ages from  head to pelvis were acquired in supine 
position. Histology or -  if unavailable -  follow-up examinations served as standard 
of reference.
Results: A t present, a final diagnosis is established in 12/17 patients. MRI was 
true negative (TN) for the presence of malignancy (recurrence/secondary tumor) 
and/or metastases in 8 women, indeterm inate in 1, true positive (TP) in 1, false 
negative in 1 and false positive (FP) in 1. PET was TN in 7, TP in 2, and FP in 3. In 
2 patients, PET found additional distant metastases not examined with MRI. In 1 
case, both MRI and PET detected recurrent tumor. The patient w ith indeterm inate 
MRI was TN using PET. All FP PET results were due to non-specific lymph node 
uptake.
Conclusion: PET may provide additional information in the  follow-up of women 
with breast cancer due to  its ability to  detect d istant metastases. It further may 
help to characterize breast lesions indeterm inate at MRI.

B-0801 15:15

High frequency breast electro biopsy (HF-BEB). A new technique in 
minimal breast intervention: First results of a phantom  study
H. S ittek1. P. Schneider1, C. Perlet1, A. Lebeau', N.J. Heske2. M.F. Reiser1; 
'Munich/DE, -Turkenfeld/DE

Purpose: To develop a gentle, low-risk method o f h igh-volum e diagnostic breast 
biopsy.
Method/materials: High frequency electrobiopsy (HF-BEB) was developed and 
tested. The principle of HF-BEB (BIP Co., Turkenfeld, Germ any) consists o f tissue 
resection and coagulation w ith a high frequency electric current from  a generator 
(Erbotom ICC 350, ERBE Co., Tübingen, Germ any). Phantom studies were per
formed under ultrasound guidance (Sonoline Elegra, S iem ens Co., Erlangen, 
Germany) in porcine striated m uscle specim ens (n = 10). Specimens, including 
biopsy samples and post-biopsy tissue lesions, underwent h istologic analysis af
ter staining w ith H&E and EvG. Zones of high frequency current artifact, including 
cell vacuolization, coagulation, and carbonization, were measured under the m i
croscope. The HFEB instrum ent applied had an outer d iam eter of 14 mm and 
provided biopsy samples w ith maximum diameters o f 10 mm.
Results: Average duration of biopsy sampling procedure was 10 minutes per speci
men. Biopsy specimens averaged 1.191 mm3, with a tissue core length of 23.6 mm, 
and a diam eter of 8 mm. Mean volum e o f unusable tissue due to  high frequency 
current artifact was 230.5 mm3. Mean diagnostic sample volume was 871.4 m m 3. 
Conclusions: The HF-BEB method reliably provides large volume biopsies within 
short time. Tissue loss due to  HF-BEB artifact was m inor and did not im pair h isto
logic analysis. Due to coagulation of resection margins, hem orrhage from  post
biopsy tissue lesions is expected to be insignificant in vivo.

B-0802 15:20

M amm ography in men: A retrospective analysis of 362 patients
C. D orbritz: Dresden/DE

Purpose: Retrospective analysis of 362 men w ith abnorm alities of breast, there 
mam m ograhic and sonografic features, histology.
M ethod and m aterials: The retrospective analysis based on the examination of 
362 men during 1/90 and 8/00. A clin ical examination, m am m ography (Mamma- 
D iagnost UC Release 1 Fa. Philipps) and additional sonography (US SSA 240А/ 
2F730-074EXA Fa. Toshiba; 7.5 MHz) were performed.
Results: The most com m on m am m ogrphic feature was gynecom astia (about 
80 % ). There were a difference in the apperance of pseudogynecom astia and the 
“true" gynecomastia. Gynecom astia was in one (about 70 %) o r in both sides. 
Biopsy results in about 5 %  were negative for cancer. About 1.5 % had breast 
cancer. The patients w ith breast cancer had a age of 50 years and olders. The 
invasive duta l carcinom  was the m ain tum or entity.
The  m ammographie sign of cancer were sim ilar apperance like in woman breast. 
No cancer had the m am m ograhic features of gynecom astia. More aggressive 
monitoring in patients with breast cancer by clinical exam and m am m ography is 
necessary.
Conclusion: Breast cancer in men is a rare diagnosis. C linical exam, mammogra
phy and selected biopsie is necessary in m ale patient, which are older than 50 
years and with suspect clinical sign. A  more agressive postoperative m onitoring in 
th is group of patients is useful.
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В-0803 14:00

Cerebral CT angiography in acute ischem ic stroke management
T. Azhari. C. Fitzek, M. Herzau, R. Bartunek, H.-J. Mentzel, S. Fitzek, U. Sliwka, 
W.A. Kaiser; Jena/DE

Purpose: The acute stroke managem ent changed in support of penum bra/m is
m atch identification. The purpose of the present study was to evaluate the impact 
o f the additional information o f the cerebral CT-angiography and 3D-reconstruc- 
tion in com parison to  native CCT and perfusion CT.
Materials and methods: A native CCT, perfusion CCT and cerebral CT-angiogra
phy (СТА) were performed in 36 patients with clinical sym ptom s o f acute ischemic 
hem ispheral stroke, using a m ultislice C T  scanner (L ight Speed Qxi, General 
E lectrics). The exam inations were analysed by 2 neuroradio logically experienced 
radiologists in a blinded retrospective study.
Results: In 14 cases the  cerebral CT angiography showed pathologic findings of 
the intracerebral arteries according to  the infarct area while in 22 patients the 
intracerebral arteries were found to  be correct.
An exact analysis o f the arteria l vessels was feasible o f the ACI, MRA (M1/M2), 
АСА (A1/A2), PCA (P1/P2), vertebral and basilar arteries. Variations such as a 
carotid orig in of PCA or a hypoplastic A l were identified easily. In 4 cases side 
effects (mild itchiness, latent hyperthyreosis) occured. 2 examinations were aborted 
due to technical problems.
Conclusion: Cerebral CT angiography in addition to  the native C CT and perfu
sion C T  is a simple, useful and fast technique in acute stroke evaluation that leads 
to relevant information for fu rther treatment.

В-0804 14:10

Differential diagnosis of acute ischem ic stroke w ith modern and fast 
im aging m ethods
R. B artunek1. C. F itzek',T . Azhari1, S. Fitzek1, H.-J. Mentzel’ , D. Sauner2,
W.A. Kaiser1; ’Jena /D E ,2London/GB

Purpose: The list o f differential diagnosis in an acute stroke is large. It could be 
caused by ischem ic territorial infarction, lakunar stroke, TIA, brainstem infarction, 
basilary thrombosis, venous thrombosis, tumor, encephalitis, seizure and bleed
ing. Furthermore, hem iplegia could be also caused by hem iplegic m igraine or
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neurotic disturbance.The aim  of this presentation is to  describe ten different d iffer
ent patterns of these differential diagnoses in CT w ith CT and CT-perfusion and in 
MRI with DWI, MRA, and MR-perfusion.
Patients and m ethod: 54 patients w ith ischemic and non-ischem ic stroke were 
retrospective analyzed. CT: GE LightSpeed QXI: MR: S iem ens V ision Plus 1.5 T. 
Imaging of early infarction were com pared to clinical data and stroke outcome. 
Results: The d ifferent patterns and the pros and cons for discrim ination o f d iffer
entia l diagnosis with acute CT and MRI are shown.
Conclusion: Differential diagnosis o f acute ischem ic stroke is fast and secure 
with m odern im aging methods and clear schema o f decisions.

B-0805 14:20

Dolichoectatic intracranial vertebrobasilar artery dissection: Clinical and 
neuroradiological features
D.A. S to janov. P. Bosnjakovic, M. Zivkovic, S. Petrovic, N. Stojanovic, S. Ristic; 
Nis/YU

Purpose: To determine the clinical and neuroradiological features of dolichoectatic 
intracranial vertebrobasilar artery dissection.
M ethods and materials: The clinical features, native and post-contrast CT scans 
of 5 patients (4 men and 1 woman; age range from 25 to 68 years) with dolichoectatic 
intracranial vertebrobasilar artery dissection were analyzed retrospectively for a 
period o f 3 years. Diagnosis was confirm ed by vertebral angiography.
Results: Clin ical sym ptom s due to ischem ic cerebellar and/or brain stem lesions 
were present in 4 patients, two o f them had W allenberg syndrome. Occipital and/ 
or posterior neck pains were found in 4 patients. Subarachnoid hem orrhage was 
shown in one patient. The incidence o f previously documented hypertension was 
6 0 %  (3 of 5 patients). The prognosis was relatively good. Dolichoectasia was 
detected by native, post-contrast CT scans and reconstructions in all patients. 
Intimai flap was visualized with post-contrast CT scans in on patient. Extension of 
the basilar artery tip into the third ventricle was detected in 3 patients. Ischemic 
low-density lesions were detected in 3 patients and subarachnoid hem orrhage in 
one patient. Vertebral angiography disclosed elongation and dilatation of the ver
tebral and basilar arteries, double lum en sign -  the presence of a true and false 
lumen and an intimai flap, double density and retention of contrast medium. 
Conclusion: Ischemic sym ptom s and head and/or neck pain were the m ost com 
mon clin ical findings. The double lum en sign, considered as the only pathogno
m onic angiographic finding of arteria l d issection, was found in all patients.

B-0806 14:25

Cortical lam inar necrosis (CLN): MRI findings
A. Lefkopoulos, A. Charitandi, N. Siskas. I. loannidis, A. Kelekis,
A. Drevelengas, I. Sofroniadis, A.S. Dimitriadis; Thessaloniki/GR  

Purpose: To study M Rimaging features o f cortical lam inar necrosis (C.L.N.) 
Materials and methods: We examined 10 patients, 7 m ales and 3 fem ales rang
ing from  55 -  83 years w ith a mean age of 68 years. The cause of CLN in all our 
patients was caused by ischem ic stroke. Our exam inations occured a week after 
the first incident and lasted up to 4 months. We used T1 W l. T2WI and post contrast 
T 1 W l sequences on axial and coronal plains.
Results: MRI findings showed hyperintence lesions in the cerebral cortex on T1 Wl 
abd T2W I which correspond to a neuronal ischem ic region abd represent a gliotic 
reaction and lam inar deposition o f m acrophages, which are rich in lipids. The high 
intensity signal was still observed 3 to  10 months after the insult. C T  and MR 
studies did not dem onstrate hem orrhage in the lesions of C.L.N.
Conclusion: MRI assisted the detection of C.L.N. and the differentiation from hem
orrhagic lesions in patients w ith ischem ic stroke.

B-0807 14:35

Infarction o f the corpus callosum  m im icking neoplastic lesions: Atypical 
MR im aging findings in four patients
J. Chong, P.-S. Goh. J.S.L. Wong, S.-C. Wang; Singapore/SG

Purpose: To present the  MR imaging findings o f four patients with atypical diffuse
infarction of the corpus callosum and mass-like appearance, mimicking neoplastic
lesions.
Methods and m aterials: At our institution, a total of 1092 patients were d iag
nosed with acute infarcts between January 1999 and Septem ber 2000. O f these, 
4  patients had atypical diffuse infarction of the corpus callosum. The diagnosis 
was confirm ed by clinical and im aging follow-up. The MR im aging features were 
reviewed.

Results: All 4 patients had m ass-like diffuse signal abnormality, w ith no signifi
cant enhancem ent. Three were predom inantly unilateral, and 1 bilateral. One was 
haemorrhagic. Follow-up dem onstrated encephalom alacia, progressive atrophy 
and decreased extent of signal abnormality, consistent w ith resolving infarcts. 
Conclusion: Infarction o f the corpus callosum can involve the entire corpus callo
sum, with a m ass-like appearance. Awareness o f th is atypical presentation and 
know ledge o f the norm al vascular supply of the corpus callosum  and the variants 
are im portant for patient managem ent so as to avoid unnecessary surgical inter
vention. MR im aging is superior to CT scan in the evaluation of corpus callosal 
lesions. C ertain  MR imaging features such as unilaterality, lack of enhancement in 
the acute phase, haem orrhagic changes and other ischaemic lesions, as well as 
seria l im aging are invaluable for reaching the final diagnosis.

B-0808 14:40

Chronic brain ischemia: W hite m atter abnorm alities in MRI and DSA 
parenchymography
K.S. M inkner'. B. Jean2, D. San M illan1, J.-B. M artin ’ , R. Sztajzel’ , J. Delavelle’ ,
D. Rüfenacht’ ; ’Geneva/CH, -Montpellier/FR

Purpose: To correlate occurrence o f white m atter abnorm alities seen in MRI with 
DSA parenchymography for patients w ith signs o f chronic cerebro-vascular insuf
ficiency.
M aterials and methods: MRI T2 weighted axial o r FLAIR coronal images were 
com pared w ith DSA parenchymography in 50 patients. DSA parenchymography 
was used to identify a cerebro-vascular insufficiency o f watershed areas in this 
retrospective study. Parenchymography o f the brain was obtained during DSA with 
a pigtail catheter delivering a 40 cc bolus o f contrast m aterial at the level of the 
ascending aorta and DSA im aging of the head in a.p. projection. The capillary 
stain o f the  brain parenchyma was visualised by adapting w indow/level values 
accordingly. Reduced and/or prolonged vascular stain in the watershed areas dur
ing DSA was correlated w ith the presence of white m atter lesions as seen in MRI 
using the Marconi Eclipse (1.5 T) o r Marconi Nordstar Outlook (0.23 T). Three 
regions were defined in MRI in order to  divide the w hite m atter in (a) the water- 
shed-territories between the medial and anterior cerebral artery, (b) the immedi
ate periventricular zone and (c) the remaining non-а and non-b white matter ar
eas.
Results: In patients w ith signs of chronic cerebro-vascular insufficiency, a  good 
correlation was found between abnormal parenchymography of the watershed 
area and MRI lesions in zone (a) and (b).
Conclusions: Dynam ic DSA parenchymography reliably visualise areas of d i
m inished perfusion o f the watershed area. O ur findings suggest that white matter 
abnorm alities in hem ispheric watershed areas correlate w ith signs of chronic in
sufficiency o f cerebro-vascular supply.

B-0809 14:50

Prelim inary evaluation of brain relaxom etry and lesion quantification in 
CADASIL patients
B. A lfano’ , M. Quarantelli’ . S. Pappata2, H. Chabriat2, M. Larobina1,
E. Tedeschi’ , A. B runetti', M. Salvatore’ ; 'Naples/IT, pOrsay/FR

Purpose: To assess the possibility of automatically quantifying ischemic changes 
occuring in the cerebral parenchym a o f patients w ith CADASIL (Cerebral Autoso
mal Dominant Arteriopathy w ith Subcortical Infarcts and Leukoencephalopathy), 
a  syndrom e characterized by m igraine attacks, recurrent strokes and cognitive 
and behavioural disturbances.
Materials and m ethods: Using a segm entation algorithm  based on relaxation 
rate maps obtained from  conventional Spin-Echo sequences (Magn Reson Med 
37:84-93 ,1997 ), brain MR studies from  6 CADASIL patients (3 females. 3 males, 
age range 50 -  56) were analyzed and com pared with data from  50 normal sub
jects covering a w ide age range (31 females, 19 males, age range 1 6 -7 6 ) .  Nor
mal (white matter, WM; gray matter, GM; cerebrospinal fluid, CSF) and pathologic 
tissues (infarcts) were autom atically segmented based on the ir relaxation proper
ties, providing corresponding tissue volumes.
Results: Quantitative automated estimation of pathologic tissue yielded less then 
1 ml in normal subject, 138 ml in CADASIL patients (range 74 -  204 ml). Only two 
patients presented significant atrophy as measured by age-corrected fractional 
(percentage of tota l intracranial volume) CSF volume.
Conclusions: Relaxometric analysis of conventional MR studies in CADASIL 
patients a llows operator-independent quantitative assessm ent of abnormal tis 
sues and norm al tissue modifications. Further work is needed to define criteria for 
pathologic tissue subdivision and to  clarify the relationship between these results 
and clin ical data.
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В-0810 15:00

Magnetic resonance imaging and histologic findings of experimental 
cerebral fat embolism
H.-J. Kim, C.-H. Lee, B.-R. Park, S.-H. Lee; Pusan/KR

Purpose: To experimentally evaluate the MRI appearance and natural h istory of 
cerebral fat embolism in a ca t model and correlate the MRI and histologic findings. 
Materials/methods: Eleven cats were injected with 0.05 ml of triolein into the 
internal carotid artery. T2WI and Gd-T1WI images were obtained serially at 2 hours, 
1 day, 4 days, 1 week, 2 weeks and 3 weeks after embolization. Abnormal signal 
intensity (SI) was evaluated. Brain tissues were obtained for light (LM) and elec
tron m icroscopic (EM) examinations. H istologic and MRI findings were correlated. 
Results: On T2WI at 2 hours, high SI was found in all cats. The high SI were 
increased (n =  4) o r decreased (n = 7) a t 1 day, decreased in all cats thereafter. 
M ost of the lesions became iso-intense, however small focal high signal intensi
ties were seen in e ight ca ts  a t 3 weeks. On Gd-T 1 W l, marked enhancem ent was 
seen in all cats at 2 hours. The enhancem ent continued to decrease thereafter. On 
LM examination, eight cats showed single or multiple foci cystic necrosis at the 
cortex and sporadic ischemic change at the white m atter in all cats. On EM exami
nation of the cortex showing norm alized SI on MRI, intracapillary fa t vacuoles 
(n = 11 ) and disruption of the blood-brain barrie r (n = 4) were seen. Mild perivas
cular edema was sporadically seen in four cats.
Conclusions: Experimental cerebral fat em bolism  was well-detected on T2W I 
and Gd-T 1 Wl from 2 hours. Small foci necroses were seen at 3 weeks on MRI and 
histologic examinations.

B-0811 15:10

FLAIR-sequence in cortical infarcts
V.K. Katsaros. P. Spathi, E. Georgiadis, V. Vantali, A. N ikolaou, C. Drossos; 
Athens/GR

Purpose: To demonstrate the contribution of FLAIR-sequence in the diagnosis of 
cortical infarcts.
Patients and method: 692 brain MRI examinations were perform ed with a 1.5 T 
unit (Magnetom, Vision) over an 18 month period, March 1999 to Septem ber 2000. 
Stroke was the clinical d iagnosis in 365 patients. In 61, at least one cortical infarct 
was shown. In addition to  the standard protocol for brain MRI-examination (trans
verse SE T1-W, tSE PD and T2-W, coronal tGSE T2-W  and sagittal SE T1-W  
sequences), a FLAIR (Dark Fluid) sequence (TIRM, TR 9000 ms, ТЕ 110 ms, Tl 
2500 ms. ТА 5 min 10 s, FA 180, FOV 230, m atrix 220 x 256, acq 2) was included 
in transverse and/or coronai piane.
Results: The diagnostic accuracy o f FLAIR (Dark Fluid) sequence was evaluated 
in imaging the cortical infarcts. The findings were reviewed with the clin ical history 
patient and the other sequences, especially the PD and T2-W  images. The find
ings were compared w ith the history of the patients defined as acute cortical inf
arct (n = 5), subacute (n =  22), chronic (n = 61 ) and/or haemorrhagic infarct (n =  15). 
The FLAIR sequence showed all suspected cortical infarcts (n = 88), suspected 
by PD andT 2-W  images, due to the higher resolution and contrast between grey 
matter and the subarachnoid space. Additionally, the FLAIR sequence better dem 
onstrated the haemorrhagic com ponents in the patients with haemorrhagic infarcts. 
Conclusion: FLAIR (Dark Fluid) sequence significantly improves the diagnostic 
accuracy of imaging stroke, especially when cortical infarction or haemorrhagic 
infarct is suspected.

B-0812 15:20

Acute lacunar infarctions: Com parison of detectability between brain stem  
and basal ganglia/thalam us on m agnetic resonanceT2-w eighted and  
FLAIR images
J. Lee, H. Choi; Seoul/KR

Purpose: To evaluate the diagnostic value of T2-weighted image (T2WI) and FLAIR 
images fo r detection of acute lacunar infarctions in the brain-stern and basal gan
glia/thalamus which were consistent with clinical symptoms.
Material and methods: 60 lesions o f 36 patients who were adm itted with a clin i
cal diagnosis of acute infarction were retrospectively reviewed. The patients were 
clinically diagnosed as having brain-stern infarction 16, brain-stern and basal gan
glia/thalam ic infarction 14 and based ganglia/thalem ic infarction 29. On imaging 
there were 31 brain-stern infarctions and 29 basal ganglia/thalem ic infarctions. 
Two radiologists evaluated the images and decided whether the lesions were seen 
better on T2W I or FLAIR images, they considered signal intensity, extent and de
tection of the lesions. The difference o f detection o f the lesions in the brain-stern 
and basal ganglia/thalam us were analyzed statistically.

Results: O f the 31 lesions in the brain-stern, 19 lesions were seen equally o r 
better on T2W I and 12 lesions were seen better on the FLAIR image. O f the  29 
lesions in basal ganglia/thalamus, 8 lesions were seen equally o r better on T2WI 
and 21 lesions were seen better on FLAIR image. The difference of detectability 
by the  tw o different im aging m ethods was statistically significant (p =  0.000). 
Conclusion: FLAIR im aging has been believed to  be more reliable in d iagnosing 
acute infarction than T2W I. But, this study revealed that the lesions in brain-stern 
are better visualized on T2W I and the lesions in basal ganglia/thalam us on FLAIR 
imaging. For accurate diagnosis o f acute brain-stem  infarction T2W I is more he lp
ful rather than FLAIR imaging.

14:00-15:30____________________________________ Room G

C om puter Applications

SS 1505
Teleradiology and digital report generation
Chairpersons:
D. Caramella (Pisa/IT)
M. Osteaux (Brussels/BE)

B-0813 14:00

GP link:Telem edicine solution for establishing links between radiology  
and general practices
N.-M. Shastry. M.R. Rees; Bristo l/GB

Purpose: To establish a PC-based, inexpensive te lem edical link between our ra
dio logy departm ent and a general practice (GP) for a specialist clinic.
Methods & materials: We established a telemedical link between the department 
o f radiology and a GP clinic using a W indows 98 based 350 MHz Pentium PC with 
a 56 к m odem  and an ISDN2 adapter card. We used the video conferencing soft
ware which cam e with the card, PaintShop Pro, for im aging and PC Anywhere for 
remote control. X-rays of patients for the specialist orthopaedic clinic a t the GP 
practice were digitised and transm itted over ISDN2 telephone lines.The end users 
were guided into using the system  through the remote control software link which 
would com m unicate w ith the PC through the  norm al telephone connection in par
allel to the ISDN2, digital com m unication.The remote control software allowed the 
radiology experts to  control and dem onstrate the telem edical, im age display and 
manipulation functions whenever necessary.
Results: We have used th is telem edical link for more than a year fo r the ortho
paedic clin ic and are now being asked to facilitate cardio logy and derm atology 
links. The very small learning curve for the end user helped establish the telemedical 
technology quite  easily in an IT novice user base.
Conclusion: We have been able to  dem onstrate the  possibility o f using standard 
off-the-shelf com puting hardware and software for sophisticated medical applica
tions. Th is telem edical facility cost the GP clin ic less than £ 3 000 to  setup.

B-0814 14:10

TelelnViVo project: C linical evaluation of a telem atic system for viewing 3D  
US images
P.D.H. Gil Agostinho. L. Teixeira, F. Caseiro Alves, M. Martins, A. Gil Agostinho,
P. Avidago. F. M ascarenhas Gaivão; Coim bra/PT

Purpose: To evaluate the feasibility and the  diagnostic value o f a  new telem atic 
system  devoted to remote teleconsulting in ultrasound applications.
Material and methods: A home-built light weighted prototype ultrasound scanner 
incorporating the proprietary TelelnViVo software system  was used to  produce 
two-dim ensional images o f abdom ino-pelvic and obstetrical exam inations in 162 
patients. Images were acquired with 3 - 5  MHz probes generating a stalk of 2D 
images that were converted in 3D imaging volumes. A tota l o f 283 volumes were 
generated and sent via Internet (n = 166) o r ISDN (n = 117) to the remote site for 
expert consultation. Images were read by two radiologists and evaluated for sev
eral parameters, nam ely the tim e of transm ission, overall quality o f the images 
and ability to produce a specific diagnosis.
Results: The transm ission tim e of imaging volum es (about 1.5 MB) was s ign ifi
cantly quicker via ISDN (mean 3 m inutes 10 seconds) than by Internet (mean 10 
minutes 33 seconds).The mean tim e used to review images, d iscuss and produce 
a final diagnosis was about 13 minutes. Overall quality o f im ages was considered 
good or fair in 88.5 %  o f cases. A specific diagnosis could be produced in 87.5 % 
of the cases, determ ining a sensitiv ity o f 83 %, specific ity of 59 % and accuracy of 
81 %.
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Conclusions: TelelnViVo is a reliable tool to  produce remote ultrasound diagno
sis with the present transm ission technological facilities. Short 3D files, weighting 
about 1.5 MB. proved accurate enough fo r d iagnostic purposes.

B-0815 14:20

A European ultrasound network for teleconsultation and teletraining in 
new ultrasound techniques
Y. Koumpouros1. P. Zoum poulis ', S.T. Prapavesis2,1. Theotokas’ , A. Plagou1; 
'A thens/GR. 2Thessaloniki/GR

Purpose: This paper deals with a network for distance education of physicians 
using ultrasound for diagnostic purposes. This is achieved by com bining the latest 
information and telecom m unication technologies.
Materials and methods: All the necessary information concerning brief clinical, 
and biochemical data, as well as a resume of the various sonographic findings for 
specific patient cases are effectively transferred via the WWW. Trainees are able 
to analyze real-life case studies on a continuous and bi-directional way, ask ques
tions and receive answers. A  m ultim edia database has been developed for storing 
images, video, sound, speech, and files contain ing selected cases.
Results: Physicians, by using the ir password, obtain access to a specific area of 
the database in accordance to  their interest. The system has a lossy to lossless 
wavelet com pression-decom pression schem e integrated for the faster transm is
sion o f the required data. A  custom -m ade e-m ailer is used by the m em bers of the 
U ltrasound Network when com m unicating via the W W W  for security purposes. 
Moreover, when it is necessary the expert •'side" to consult another physician in 
term s o f using new ultrasound techniques, two videocameras, an appropriate PC- 
videoconferencing card, and a simple video-m ixer are installed in each location. 
Conclusion: All the prerequisites have been taken into account in order to end up 
w ith a secure environment, w ith great confidentiality and sensibility in the private 
patient data as well as the non tim e-consum ing operation for the transm ission of 
the required medical data. The ease-of-use is the key fo r the successful operation 
of the system.

B-0816 14:30

Im plem entation of an integrated digital imaging and telem edical solution  
for the early management of lung cancer
N.-M. Shastry. A.P. Morgan, P. Richardson, M R. Rees; Bristol/GB  

Purpose: Digital Radiography (DR) system s lend them selves to  integrated im ag
ing solutions and telemedicine. The aim  o f th is work was to integrate Radiology & 
Cardiothoracic Surgical processes to enhance the quality o f care to the  patient, 
save valuable decision tim e and resources.
M ethods & materials: A conventional chest X-ray system was used as the source 
while the DR system replaced the  conventional film . The chest images from  pa
tients were "captured" in a DICOM3 format and transm itted over Ethernet links to 
the radiologist and to the surgeon, simultaneously. W hile waiting for the radiologist's 
report, the  surgeon im m ediately instigated the necessary admission and treat
m ent protocols for the patient.
Results: Since im plem entation, 210 patients have been im aged w ith th is facility. 
The digital image transfer tim es ranged from  45 -  75 s depending upon the imag
ing parameters. Th is facility has resulted in savings of between 1 0 - 1 5  days in 
term s o f response tim e enhancing the early im plem entation o f the patient m an
agem ent protocols while also alleviating the patient's d istress and anxiety. 
Conclusion: This is the tip  of an iceberg; this model can be applied inexpensively 
in m ost specialities throughout the Health Services and could also extend expert 
medical care to underserved, remote areas.

B-0817 14:40

Secure DICOM -com m unication over insecure networks
D. Emmel. J. Ricke, W. Schauer, A. Haderer, R. Felix; BerUn/DE

Purpose: Implem entation o f a transparent encryption solution fo r secure DICOM
com m unication over insecure networks like ISDN for Teleradiology.
Materials and methods: To fulfil the legal requirements o f data security only en
crypted data is a llowed to  be exchanged between remote DICOM nodes over the 
internet o r public networks. As more and more CT and MRI scanners are installed 
at peripheral hospitals, the needs for image com m unication rises. Typically, these 
scanners are connected to  a  public network via Modem or ISDN without any en
cryption facilities. The introduction o f a PC-based system solves th is problem, as 
it offers a transparent encryption tunnel between the com m unication partners. It is 
p laced in between the existing network routers and the sending and receiving 
com m unication partners. Th is system s uses OpenSource com ponents w ith an 
integrated IPSEC implementation. W ithout any changes of the software a t the

sender o r receiver side it will encrypt the data before it is sent over the network. 
The decryption takes place at the receiver side and is forwarded to the DICOM 
receiver.
Results: To provide encryption facilities for DICOM communication partners a 
simple and open solution was developed. The OpenSource facilitates the reuse of 
non-Up-To-Date hardware and enables the deploym ent o f inexpensive hardware 
from  PC mass market.
Conclusion: A reasonable system was introduced which can be integrated into 
existing com m ercia l encryption systems. The system is flexible and can be easily 
adapted at the tim e a standard solution for data security becomes available.

B-0818 14:50

Decentral biosignal processing on personal digital assistants (PDAs)
M. Kro ll1, K. Annacker2, J. Holste in1, K. Kleber1, A. Schröter1, H.-G. Lipinski2,
D.H.W. Grönem eyer1; 1 Bochum/DE, ?Dortm und/DE

Purpose: In the clinic routine as well in medical research the tendency to mobile 
information systems is growing rapidly. Using organizers physicans and scientists 
will gain the ability to have access to patient-dependent data e.g. ECGs and EEGs 
w hereever they want.
Methods and m aterials: The Java 2 M icroédition Technology (J2ME) which is 
currently available for PDAs and cellphones as well offers the possibility to create 
applications which are able to display and process biosignals on mobile devices 
using Java’s p latform independency.
Results: Using J2M E specific and third party libraries like kAWT it was actual 
possible to  create an application called "KBiosig". This application runs on the 
Palm Connected Organizer and the Desktop as well, w ithout changing the appli
cation source code. The application offers useful a lgorithm s like creating ampli
tude histogram s or signal correlations on the mobile device, but it can also com 
municate w ith servers on the internet to delegate even more calculation power 
extensive algorithm s to  those machines. Additionally the application could be ex
tended using so called P lugins written by third parties.
Conclusion: The new J2M ETechnology makes graphical related applications like 
biosignal processing using small devices like PDAs and cellphones actual pos
sible.

B-0819 15:00

Report generation and distribution via com plete digital systems
B.B. W ein. M.W. Kilbinger, F. Vogelsang; Aachen/DE

Purpose: Radiological reports m ost often are dictated on tape, transcribed by 
typists, printed and corrected on paper, rewritten into digital system s and then 
signed and distributed to the referring physician. Lost reports have to  be re-autho
rized by the  authors. To reduce the tim e between reporting and distribution to the 
referring physician, to  abandon the necessity of multiple signatures, and to  reduce 
unnessary telephone based com m unication, a system for digital recording, sign
ing and distribution o f reports was created and tested in clinical use.
Materials and methods: Perl- and РНРЗ-scripts were used to generate HTML- 
based report-acquisition, -correction and -signature modules from a relational SQL- 
driven database. Report distribution is perform ed via electronic transfer to  printers 
on the  wards throughout the hospital and via direct HTML-based personalized 
access to the SQL-database. Digital signature is achieved using the gnu-pgp 
crypting system, ensuring (using 1024 bit keys) an extremely high security for 
encryption.
Results: The report generation system has been operational since December 
1998 and dig ita l signature as well as distribution has been provided since May 
2000. In tota l more than 179 500 reports have been generated and more than 
35 600 have been digitally signed and distributed. The overall time of reports could 
be reduced rem arkably in conventional radiology cases. For more complex mo
dalities, w ith three signing radiologists, the reduction of delivery was more moder
ate. The frequency o f user access for the digital version of the reports increases 
weekly.
Conclusion: Com plete digital support of medical reporting provides tim ely deliv
ery. g ives acceptable service; and reduces unnessessary communication.
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В-0820 15:10

Digital signature of radiologic reports: Im pact on the radiology depart
ment
C. Saccavini. R. Stramare, S. Puggina, R. Pasini, A. Ramelli, G. Feltrin; 
Padova/IT

Purpose: To analyze the use o f digital signature of radiological reports. In fact to 
achieve the totally digital report archive in conform ity w ith Italian Law it is neces
sary to replace the autograph signature a t the foot of the report with a digital signa
ture.
Materials and methods: The radiologist visualizes the text of the  report, makes 
changes, and then signs it introducing his sm art-card with a private key. The text 
and the signing are encrypted by a public key and stored on optical d isk (CD- 
ROM). In this way only an authorized addressee having a sm art-card with the 
corresponding public key can read the report. W e use intranet techology to send 
the report and the digital signature to referring physicians.
Results: The most encouraging results are radiologists' and physicians’ accept
ability of the dig ita l signature and o f electronic report d istribution. We have tested, 
with good results, the system security level to access control and electronic data 
trasmission. The sm art-cards have been shown to  be very suitable to protect the 
private key and the public one, but we have found some difficulties due to  the lack 
of standards.
Conclusions: Due to the digital signature it has been possible to  store the reports 
only in electronic format, with unquestionable medical and organizational benefits. 
A final important aspect is the digital signature's role in PACS development: due to 
the axxociation of images and with their reports, the real “m ultimedial report" will 
be possible. In this way RIS and PACS will no longer be considered as two d iffer
ent and separate system s but as a single logically and legally integrated one.

B-0821 15:20

Fully automated segmentation and recognition of spine radiographs by a 
knowledge-based shape model
M. Kohnen. A.H. Mahnken, S. Steinberg, B.B. Wein, R.W. Günther; Aachen/DE  

Purpose: A shape model for the segmentation and recognition o f lateral lumbar 
spine radiographs has been developed. A robust fu lly automated com putation pro
cess allows to acquire objective and accurate results on th is image material. 
Materials and methods: A knowledge based approach is used to achieve a good 
segmentation accuracy. The shape model is capable of learning the characteristic 
shape variations from  a training set of spine shapes by a principal com ponent 
analysis of the shape information. The spine shape m odel has been computed 
from  a training set consisting o f 20 manually segm ented lum bar spines. The seg
mentation results have been com puted by an optim ization of the  shape m odels 
based on an energy im age derived from  the  orig inal im age by edge detection 
algorithms.
Results: Fully automated spine recognition is possible. By now we tested the 
shape model on unknown images achieving a good segm entation accuracy in 
more than 75 % and a lower one in less than 20 % o f today 50 images. About 5 % 
could not be detected sufficiently. The results are highly reproducible and essen
tial for fu rther autom ated analysis o f spine radiographs. Recent analysis o f spe
cific errors in the detection are currently used to refine the algorithms. 
Conclusion: To overcome the problem s segm enting organic structures using ar
bitrary methods, a knowledge-based shape model has been successfully intro
duced. Furthermore, com putation of global orientation landm arks from  the im 
ages will be computed, to  actually improve the segmentation accuracy of the shape 
model.

14:00-15:30    Room H

Interventional Radiology

SS 1509a
Arterial intervention (2)
Chairpersons:
K.D. M athias (Dortmund/DE)
R. Yamada (Osaka/JP)

В-0822 14:00

Percutaneous intraarterial throm bolysis with tissue-plasm inogen activator 
in iliofemoral arterial throm bosis after cardiac catheterization
D.K. Tsetis. G.E. Kochiadakis, A.A. Hatzidakis, E.l. Skalidis, E.G. Chryssou,
I. Tritou, P.E. Vardas, N. Gourtsoyiannis; Iraklion/GR

Purpose: To evaluate the efficacy o f transcatheter throm bolysis w ith high-dose 
bolus recombinant tissue-plasm inogen activator (rt-PA) in patients with acute limb 
ischemia due to  a rteria l throm bosis a fter cardiac catheterization.
Materials and methods: W e treated eight patients (7 men; mean age 56 a) with 
throm botic occlusion of both com m on fem oral artery (CFA) and external iliac a r
te ry  (EIA) in six patients and o f the CFA only in tw o patients. Two 5 mg boluses of 
rt-PA were injected into the proximal clot through a 5 F end-hole catheter and 
subsequently two additional boluses of 5 mg rt-PA were given through a catheter 
with multiple side holes. In case o f residual thrombus, a continuous infusion of
2 .5  mg/h rt-PA was started.
Results: Successful lysis was achieved in all patients. The mean duration o f lysis 
was 2 hours and 41 m inutes.The mean total volume of rt-PA was 23.16 mg. In four 
patients flow-lim ited dissections were m anaged by prolonged balloon dilatation, 
while in the  remaining four, W allstents were implanted. There was prom pt relief of 
lower-lim b ischem ic sym ptom s and signs in all patients. Two groin hematomas 
were conservatively treated. C linical and Color D oppler Flow Imaging follow-up 
w ith a  mean duration o f 15 months, showed no reappearance of ischem ic sym p
toms or development o f restenosis in all but one patient who died 6 m onths after 
thrombolysis.
Conclusion: Percutaneous intraarteria l throm bolysis with high-dose bolus rt-PA 
is a safe and effective treatm ent in patients with iatrogenic iliofemoral arteria l oc
clusion after cardiac catheterization. Prolonged balloon d ilatation should be per
form ed, but in half of the cases there is need for stent implantation.

B-0823 14:10

Treatment of fem oropopliteal chronic arterial occlusions by vibrational 
angioplasty: Prelim inary experience
D.K. Tsetis '. L.K. M ichails2, A.N. Katsam ouris’ , M.R. Rees3, A.A. Hatzidakis', 
A.D. G iannoukas', I. Tritou ', D.A. Sideris1’, N. Gourtsoyiannis1; ’ Iraklion/GR, 
2loann ina /G R ,3Bristo l/GB

Purpose: To determ ine the safety and e fficacy o f v ibrational angioplasty in 
conjuction w ith coronary guidewires in chronic fem oropopliteal occlusions. 
M aterials and m ethods: Five patients (male 4, age range: 52 -  84 years) with 
fem oropopliteal chronic occlusions were treated. Two had superficial fem oral a r
te ry (SFA) occlusions (occlusion length: 11 and 15 cm, duration of occlusion: 6 
and 24 months, sym ptom s: SVS/ISCVS category 3) and 3 diffusely d iseased 
popliteal artery occluded in its d istal part (occlusion length ranged from  3.5 to
4.5  cm, duration o f occlusion ranged from  3 to  6 months, sym ptom s: SVS/ISCVS 
category 5). In all cases vibrational angioplasty using coronary equipm ent (over 
the wire ballon catheters and a variety o f 0 .014" guidewires) was utilized for the 
lesion to be crossed. Following wire passage conventional angioplasty was per
formed.
Results: In all five cases, the recanalization of the occlusions with the vibrational 
angioplasty technique was successful and no complications were observed. In the 
popliteal cases the w ire crossed the lesion w ithout the necessity of inflating the 
coronary ballon in order to facilitate the advance o f guidewire-balloon catheter 
system, while in the 2 SFA occlusions balloon inflations were necessary at several 
stages o f the procedure. The tim es for crossing the occlusions with the guidewire 
were 20 and 25 m inutes for the 2 SFA occlusions and from  4 to  10 m inutes for the 
popliteal lesions.
Conclusion: Vibrational angioplasty using coronary guidewires appears to  be a 
prom ising technique for managing chronic occlusions o f the fem oropopliteal a rte 
rial segment.
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В-0824 14:20

Long-term follow-up o f the subclavian artery PTA
T. Jargie llo. M. Janczarek, M. Rzeszowska, M. Szczerbo-Trojanowska; Lublin/PL

Aim: To establish the safety and efficacy of percutaneous transluminal angioplasty 
(PTA) o f the  subclavian artery.
Methods: PTA was carried out in 66 patients: 41 had left subclavian artery steno
sis, 16 had brachio-cephalic trunk stenosis and 9 had right subclavian artery steno
sis. The decision to perform the procedure was reached in consultation with a 
vascular surgeon a fte rca re fu l evaluation o f duplex US and angiographic findings. 
Patients were followed up with D oppler u ltrasound im m ediately after PTA, at 3 ,6 , 
and 12 months, and a t yearly intervals thereafter. The procedure was technically 
successfulin 64 out o f 66 patients (97 % ). Com plete recanalization was achieved 
in 58 cases. The rem ain ing patien ts had m ild residual stenosis. B lood flow 
norm alisation on duplex US after PTA was used as a criterion of success. 
Results: Follow-up D oppler US after 3 and 6 m onths did not show  any recurrent 
stenoses. The m aximum follow-up was 74 m onths (mean 46) and the overall pa
tency rate was 79 %. Twelve m onths after PTA normal flow  was m aintained in 59 
patients. In four patients there was a small decrease of blood flow suggesting low- 
grade restenosis. One patient was lost to  follow-up. A fter 24 m onths PTA was 
repeated in one patient w ith high-grade restenosis. Four patients were lost to  fo l
low-up. In the  remaining 58 patients there was no evidence o f restenosis. 44 pa
tients were followed-up for 36 months: 4 had low-grade stenoses and 40 patients 
had normal flow.
Conclusion: PTA is a useful method of treatm ent o f subclavian artery stenosis. 
Good results are achieved with appropriate selection of patients and use o f good 
equipm ent by experienced staff.

B-0825 14:30

Placem ent of Hem obahn-covered stent-graft in fem oropopliteal arteries: 
Early experiences and m idterm  results in 18 patients
H.A. Deutschm ann. P. Schedlbauer, V. Berczi, J. Tauss, K.A. Hausegger; 
Graz/AT

Purpose: To determ ine the outcome of a new PTFE-covered stent-graft in the 
treatm ent o f occlusive fem oropopliteal artery lesions.
M a te ria ls  and  m e th o ds : Eighteen claudicants (Fontaine stages 2b -  IV) with 
occlusive lesions (mean length 7.95 ±  2.9 cm) in the superficia l femoral and/or 
popliteal artery were treated w ith a PTFE-covered stent-graft (Hemobahn). 
R e su lts : Successful stent-graft placem ent was achieved in 17 (94 %) patients. In 
one patient additional insertion of a Palmaz-stent was necessary. Mean ankle- 
brachial index increased from  0.72 to 0.94 (P = 0.028). Fifteen patients (79% ) 
reported initia l clinical im provem ent of at least one Fontaine stage. P rim ary pa
tency was 39 ± 0.14 % a t 1 year and 20 ± 0.12 %  at 2 years (mean patency 10 ± 2 
months). Stent-graft occlusion was observed in 13 (72 %) patients after 1 to 15 
m onths and was reopened in fou r pa tien ts . T hus seconda ry  pa tency was 
50 ±  0.25 %  at 1 year and 25 ±  0.22 % at 2 years (mean 15 ± 3 months). The length 
of the inserted stent-grafts and the presence of severe atherosclerosis were in
versely related to stent-graft patency (P = 0.03, P =  0.026 resp.). Intimai hyperpla
sia was observed in 7 patients (39 %) after a mean period of 7.6 ± 8 months. C om 
plications: access site hematoma (n =  4), d istal thromboembolism (n = 2), abscess 
around stent-graft (n = 1).
Conclusion: The placem ent of Hem obahn stent-grafts was of lim ited success. 
The endoprosthesis should not be used for treatm ent of lesions requiring stent- 
grafts o f more than 10  cm  length, or when the  adjacent vessel segm ents show 
significant atherosclerotic stenosis.

В-0826 14:40

Early experience and m idterm follow-up results with a new, rotational 
throm bectom y catheter
V. Berczi. H.A. Deutschmann, P. Schedlbauer, J. Tauss, K.A. Hausegger; 
Graz/AT

Purpose: To assess the efficacy and safety of Rotarex rotational throm bectom y 
catheter in treating occlusions of the femoro-popliteal arteries.
Methods: The Rotarex catheter (Straub M edical, Sw itzerland) is a  new, rotational 
thrombectomy device. Indications were acut o r subacut (less than 12 weeks) oc
clusions o f the m iddle o r d istal third of the superficial femoral artery o r the popliteal 
artery. E ighteen patients (10 females, 8 males, mean age 72.7 ± 7.2 years) with 
occlusions o f 3 -  20 cm  length were treated on 19 limbs.
Results: Prim ary technical success rate was 94.4 %. Additional PTA and/or stent- 
graft installment was performed in 17 patients. Ankle-brachial-index improved from 
0.40 to 0.79 (p = 0.012) (two days postprocedure). C linical sym tom s shifted to at 
least one Fontaine stage lower in 13 limbs. Complications: 2 perforations (arteries

showing heavily calcified plaques), 1 AV-fistula, 1 flow-lim iting intima-tear(1 perfo
ration, the fistula and the intim a-tear were treated with covered-stent), 3 distal 
em bolisations (all treated successfully w ith aspiration or by Rotarex). None of the 
com plications needed surgical treatm ent. Follow-up studies showed 3 early (3 -  
11 days) and 6 late ( 1 - 6  months) reocclusions, prim ary patency rate is 50.0 % at 

a mean tim e of 9.33 ± 2.09 months.
Conclusion: The Rotarex throm bectom y catheter is prim arily effective and quick 
in treating acute and subacute occlusions of the superficial femoral artery. It should 
not be used in arteries with heavily calcified plaques. Lim ited long-term patency is 
m ainly due to the com plexity of the underlying lesion.

B-0827 14:50

Distal percutaneous translum inal angioplasty through an infrainguinal 
bypass graft
A.-M. Löfberg. C. Ljungman, T.A. Ulus. A. Boström, A. Hellberg, G. Östholm,
S. Karacagil; Uppsala/SE

Purpose: The a im  o f the  study was to  evaluate the  results o f translum inal 
angioplasty (PTA) perform ed through infrainguinal bypass grafts for stenotic or 
occlusive lesions at the distal anastomosis and/or in the runoff arteries.
Material and methods: Fourty-one patients underwent 57 procedures a t the dis
tal anastom is (n 13), in the runoff arteries (n =  32) o r at both locations (n 12) 
follow ing a mean interval o f 15.8 m onths after infrainguinal bypass grafting. Nine
teen procedures were on the popliteal artery and the  remaining were on the crural 
arteries. Eleven procedures were due to occlusions less than 5 cm in length. 
Results: A technically successful PTA was achieved in 91 %. Primary, primary 
assisted and secondary patency rates at 3-years were 32 %, 53 % and 62 %  re
spectively. There were no significant differences in regard to the graft material, the 
type o f lesion, the level of PTA, the status of runoff and the use of thrombolysis 
before PTA.
Conclusions: PTA at the distal anastomosis and/or in the runoff arteries in limbs 
w ith infrainguinal bypass is technically feasible and offers satisfactory results. It 
m ight be considered as the initial choice of treatm ent in selected patients.

В-0828 15:00

Phase I study of intra-arterial infusion with crem ophore-free paclitaxel/ 
albumin nanoparticles (AB I-007) in 31 patients with squam ous cell 
carcinom a of the head, neck and anal canal
G. Patelli. G. Di Tolla, L. Frigerio, F. Garbagnati, R. Lanocita, A. Marchiano,
C. Spreafico, V. Tichà, C. Vaisecchi; M ilan/IT

Purpose: To assess the feasibility, the m aximum tolerated dose (MTD) and the 
toxicity of Intra-arterial chemotherapy by using ABI-007 in patients w ith advanced 
squam ous ce lls carcinom a of the head and neck and the anal canal.
M aterial and method: 31 pts with head and neck cancer (25 m, 6 f; age 6 -  75, 
median 63); 12 pts (2 m, 10 f ; age 4 1 - 7 5 ,  median 56) with anal canal carcinoma 
were treated with ABI-007 every 4 weeks w ithout premedication. A tota l of 120 
cycles were given by percutaneous catheterization o f external carotid o r hypogas
tric artery.
Results: N eutropenia  was the  dose  lim iting  tox ic ity  (grade 4. 3 pts). Non 
haem atological toxicity consisted in: tota l alopecia (30 pts), gastrointestinal (II) 3 
pts, cutaneous (II) 5 pts, neurological (II) 5 pts, ocular (II) 1 pt, flu syndrome (II) 7 
pts, (III) 1 pt. Procedural com plications occurred in 2.5 %  cycles (2 TIA, 1 hemi- 
paresis), fu lly recovered. The M TD was 270 mg/m2. Therapeutic responses (CR 
and PR) was observed in 80.9 %.
Conclusions: ABI-007 intra-arteria l infusion w ithout premedication is easy and 
reproducible. M TD was 270 mg/m2.

B-0829 15:10

Em bolization of external carotid artery branches for paragangliom as of 
the head and neck
V.V. Akinfeyev. I.V. Belotserkovsky. V.S. Dudarev, E.M. Zholnerovich,
L.B. Vashkevich; M insk/BY

Purpose: To report our first experiences of embolization in management of head 
and neck paragangliomas.
Materials and methods: Five patients with paragangliomas underwent embo
lization of the external carotid artery branches. CT and DSA immediatly before 
em bolization were perfomed in all patients. The embolization was preoperative in 
3 cases and as a single modality in 2. Three patients had multiply tumors (one of 
them  bilateral). The lesions were carotid body tum or (n = 3), glomus vagale tumor 
(n = 5), glom us jugulare tum or (n = 3) and glom us tympanicum tum or (n = 2). Ex
ternal carotid artery was catheterized using 5 -  6 F Headhunter catheters. For
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catheterization of small feeding vessels we use M icroferret-18 coaxia l catheter 
(William Cook Europe, Bjæverskov, Denmark). Embolizing agents were gelatin 
sponge particles and metalic coils.
Results: Technical success was achieved in all cases. Pharingeal ascendens ar
tery was main supplying vessel. In 3 patients embolized preoperatively a reduced 
blood loss ( 100 -  150 m l) during surgery was detected. Two unresectable patients 
reported noticeable resolution of sym ptom s in 3 and 15 months follow-up. 
Conclusion: Our prelim inary experience supports the use o f external carotid a r
tery branches embolization for management of paragangliom as of head and neck 
both in candidates for surgery and inoperable patients.

B-0830 15:20

Intratumoral CT-guided adm inistration of Cisplatin /Epinephrine gel for the  
treatm ent of m alignant liver tumors
K. Engelm ann. M.G. Mack, R. Straub, K.E. Eichler, S. Zangos, T.J. Vogl;
Frankfurt a. Main/DE

Objective: To evaluate prospectively the clinical effectiveness and the associated 
parenchymal changes of CT-guided direct intratumoral injection of cisplatin/epi- 
nephrine gel in malignant liver tumours.
Patients and methods: CT-guided local applications o f a novel cisplatin/epineph- 
rine gel were used to  treat e ight patients with 17 colorectal liver metastases (mean 
of 5.1 injections) and nine patients with 13 hepatocellu lar carcinom a (HCC) nod
ules (mean of 3.1 treatments). Computer-generated volum etric analysis was used 
to assess the tum our volum e and the am ount of necrosis before and after treat
ment.
Results: Contrast-enhanced studies dem onstated pretherapeutic tum our necro
sis o f 12.6 % in the metastases and 1.6 %  in the  HCC nodules. Intratumoral drug 
application resulted in a necrotic volum e of 110 % in metastases and 109.7 % in 
HCC. Local tum our control rates at 6 months follow up to was 38 % in patients with 
metastases and 71 %  in patients with HCC.
Conclusion: Direct intratumoral injection o f cisplatin/epinephrine gel is an effec
tive and well to lerated treatment method, which results in the development of a 
substantial necrosis in m alignant liver tumours. In patients with HCC it achieves a 
higher degree of local tum our control than in patients colorectal metastases.

14:00-15:30  Room I

Abdominal and Gastrointestinal

SS 1501b
Small bowel and colon
Chairpersons:
G. Lechner (Vienna/AT)
Р -J. Valette (Lyon/FR)

B-0831 14:00

MRI small bowel: Com parison of water and a polyethylene glycol 
preparation as oral contrast media
R.R. Sood, H. Franklin, I. Joubert, T. Doyle, D.J. Lom as: Cam bridge/GB  

Purpose: To assess whether a com m ercia l oral PEG preparation (Kleenprep), 
currently licensed as a bowel cleansing agent, is better than water for dem onstrat
ing the small bowel using a breath-hold T2w MRI technique.
Materials and methods: 22 volunteers (12 M, 10 F, age range 21 -  55 a) were 
recruited and examined on two separate occasions a week apart. The fasted vo l
unteers were asked to drink up to  2 litres o f w ater o r a com m ercia l PEG prepara
tion They were then imaged seria lly every 10 m inutes w ith coronal projection and 
multi-section breath-hold single shot RARE images. The paired datasets were 
anonymised, randomised and analysed by two radiologists in consensus for (1 ) tran
sit tim e to the term inal ileum and (2) adequate visualisation o f small bowel seg
ments.
Results: The PEG preparation reached the term inal ileum in 21/22 volunteers 
whereas water reached the term inal ileum in only 14/22 (p = 0.04). Mean transit 
time for water was 50.6 m in (± 48 min) and PEG 37.7 (± 22 min) but th is was not 
significant (p = 0.28). The PEG preparation was found to  be significantly better at 
demonstration of the ileum (p =  0.05) and term inal ileum (p = 0.002) than water. 
Conclusion: A non-absorbable oral preparation (PEG) provides significantly bet
ter demonstration o f the small bowel in volunteers than water on T2w MRI. This 
preparation may prove a useful oral contrast medium for MRI “small bowel meal" 
studies in patients.

B-0832 14:10

MR small bowel follow through: Choice o f bowel contrast agent using 
HASTE sequence
A.K.P. Um , S. Redla, C. Todd, A.W.M. M itchell, M.E. Roddie; London/GB  

Purpose: To evaluate the effectiveness of various water based oral contrast prepa
rations in delineating small bowel using the HASTE sequence.
Method: Four subjects were starved overnight on five different occasions, one 
week apart. On each occasion, a different contrast agent which consisted either 
of: (a) Control (nothing): (b) W ater (1 I); (c) Gastrografin (15 ml made up to 1 I with 
water): (d) Sorbitol (70 ml 70 % w/v m ade up to  1 I o f water); (e) M annitol (25 g of 
powder dissolved in 1 I o f water) was adm inistered orally one hour p rior to imag
ing. Coronal and paracoronal 6 mm HASTE sequences were perform ed through 
the abdomen and pelvis using a M agnetom  (S iem ens) 1.5 T MR scanner. The 
film s were randomised and two independent readers each reviewed the  images 
and scored each preparation (1 -  5) for the assessm ent o f small bowel anatomy, 
distension and mucosal delineation.
Results: The most severe side effect which consisted of diarrhoea was experi
enced w ith the Mannitol preparation and the m ost unpleasant tasting preparation 
was that contain ing Gastrografin. Sorbitol had the highest mean w ith a  score of 
3.56 (max = 5) for all categories. Scheffe analysis showed a difference when com 
paring Gastrografin, Mannitol and Sorbitol individually to the control (p < 0.05) and 
also to  water (p < 0.05). No sign ificant difference was found when these agents 
were com pared w ith each other.
Conclusion: W ith som e refinement, th is technique can be employed as a method 
for im aging small bowel which is quick, cheap and incurs no radiation to the pa
tient.

B-0833 14:20

Non-invasive distension and signal optim ization for MR imaging of the 
small bowel
M.A. Patak' г. J.M. Froehlich ', M.A. R itz’ , C. von W eym arn', C.L. Zollikofer’ ,
K.U. W entz1; ' Winterthur/CH, !Zürich/CH

Purpose: Nasogastric intubation for diagnostic imaging o f the small bowel is pain
fu l and traumatizing. We present a non-invasive method for bowel distension, which 
can be used with either positive or negative contrast.
Material and m ethods: 10 volunteers ingested between 1 and 1.5 I of water over 
4 hours contain ing either Metamucil (0.8 g/kg body weight) alone (4 volunteers) or 
in com bination w ith 20 ml Gd-DOTA (10 volunteers). Series o f 120 contiguous 
single slices (540 m s/slice) were acquired using a 1.5 T MR system (Philips ACS- 
NT PT6000), followed by 3D data sets. Segmental evaluation was done in each 
volunteer looking at distension, degree of filling, signal homogeneity, bowel wall 
depiction and artifacts. Data analysis was perform ed in static, cine and real time 
multiplanar display modes. The 3D data sets were post-processed in o rder to per
form  virtual endoscopy.
Results: By adding Metamucil to  oral contrast, bowel d istension, filling, signal 
hom ogeneity and contrast are constant and of excellent quality. Positive contrast 
with cine imaging allows to  m onitor bowel motility, while negative contrast perm its 
optim al visualization o f the bowel wall. All 3D  data sets allowed to perform virtual 
endoscopy. No adverse events occurred.
Conclusion: The com bination o f Metamucil with oral contrast agents perm its a 
reliable, easy to  use non invasive distension method for MR imaging o f the small 
bowel.

B-0834 14:30

Angioedem a of the small bowel: CT appearance
A.I.B. Dg Backer'. J.E. Vandevenne2; 'Edegem /BE, 2Genk/BE

Purpose: To describe the findings on C T  scan o f the  abdomen in patients with
angioedema o f the small bowel.
Materials & methods: W e reviewed the files of four patients w ith angioedema of 
the small bowel. Helical CT scan after intravenous contrast adm inistration was 
perform ed in all patients. In only one patient iodinated contrast was administered 
perorally.
Results: Clinical sym ptom s consisted of crampy abdominal pain accompanied by 
distension, nausea and diarrhea w ithout blood or mucus since several hours (n = 3) 
o r one month (n =  1). Vomiting was noted in three patients. In one patient life- 
threatening hypovolemic shock secondary to flu id sequestration in the gastrointes
tinal tract occured 1 hour after onset of symptoms. Intestinal wall and mesenteric 
edema resulted on CT scan in thickening o f the  small bowel wall and m ucosa with 
increased contrast enhancem ent and prom inent mesenteric vessels. Fluid disten-
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sion o f the small bowel was present in all patients. Fluid accum ulation in the colon 
was only present in two patients with acute onset of symptoms. There was ascites 
in three patients.
Conclusion: Visceral angioedema has been associated with a variety of causes 
including congenital o r acquired C1 esterase inhibitor deficiency and drugs or can 
be idiopathic. Awareness o f the  clinical and C T  features enables to  suggest the 
diagnosis of visceral angioedem a and m ay dictate fu rther diagnostic strategy and 
consequent therapy.

B -0 8 3 5 14:40

Preoperative assessm ent of Crohn's disease: Enteroclysis vs. CT- 
enteroclysis
E. Schober. K. Turetschek. G.R. Strasser, W. Schima, F. Herbst. G. Oberhuber,
J. Karner-Hanusch, H. Vogelsang; Vienna/AT

Purpose: This retrospective study compares the diagnostic yield of CT-enteroclysis 
(CT-E) and conventional enteroclysis (CE) in the preoperative assessment o f Crohn 
disease.
M aterials and methods: 20 consecutive patients (evaluated for elective opera
tion) were studied with both m odalities. All CE and CT-E studies were performed 
in a standardised fashion. CE: duodenal intubation, 300 ml barium suspension, 
0.5 % m etylcellulose solution (800 -  1600 ml), standarised documentation. CT-E: 
jejunal intubation, up to 2000 ml 0.5 % methylcellulose, spira l-CT series (collim a
tion 5, table feed 7, reconstruction index 3), i.v. contrast adm inistration (flow 4 ml/s, 
delay 35 s). Results of both imaging modalities were correlated w ith surgery and 
histology. Imaging and surgery were perform ed within 40 days.
Results: For the assessm ent o f inflammation at the term inal o r neoterm inal ileum 
we calculated a sensitiv ity o f 95 %  for CT-E compared to 80 % for CE. CT-E was 
superior to  CE in correct detection o f inflam m atory skip lesions (sensitivity: CT- 
E =  85 %, CE = 71 %, specificity: CT-E = CE -  93 %). With regard to stenoses sen
sitivity was 96 % for CT-E and 73 % for CE with a specificity o f 93 % for both 
m odalities. CT-E correctly d iagnosed all abscesses, whereas CE m issed all of 
them. Reliable detection of fistu lae is not possible by m eans of CE (sensitivity 
42 % com pared to 84 % for CT-E).
Conclusion: CT-E is superior to CE in the preoperative assessm ent of Crohn 
disease.

B -0 8 3 6 14:50

Value of T2 weighted fat suppressed and non suppressed sequences after 
oral adm inistration o f a superparam agnetic contrast agent in the 
assessm ent of Crohn's disease activity
F. M accioni. A. Ascarelli. A. Grossi, V. Panebianco, J. Carbone, A. Viscido,
P. Rossi; Rom e/IT

Introduction: To assess the value of plain and fat-suppressed orally contrasted 
T2W  images, by com paring them  w ith T 1W Gd-enhanced images, in the assess
m ent o f Crohn's Disease Activity (CDA). T2 weighted im ages in CD are very sen
sitive for detecting wall inflam m ation; however they are associated with low con
trast resolution due to  the hyperintensity o f the wall, o f the fa t tissue and o f the 
intraluminal fluid. To improve contrast and diagnostic value of T2-weighted images 
we associated fat suppression with the oral adm inistration o f a superparamagnetic 
contrast agent.
Subjects and methods: Fifty patients with CD underwent MRI at 1.5 T after oral 
adm inistration o f iron oxide particles (Lumirem, Guerbet). HASTE and fat-sup- 
pressed SPIR T2-weighted, andTFE  or FLASH T 1 -weighted im ages pre and post 
Gd-DTPA were acquired through the abdom en and pelvis. TheT2-signal and Gd- 
enhancem ent of the affected wall and perivisceral fat, the degree of wall thicken
ing and o f fibrofatty proliferation on both T2 and T1 -weighted im ages were com 
pared with clinical signs of activity.
Results: Increased wall T2-signal on fat-suppressed im ages was statistically cor
related with increased wall Gd-enhancem ent (p <  0.00001) and with active d is
ease. High signal of the perivisceral fa t on T2 fat-suppressed im ages was strongly 
related with active disease (p <  0.00001 ).
Discussion: T2-weighted plain and fat-suppressed im ages are extrem ely sensi
tive in the evaluation of bowel inflam m ation and. when associated, they are com 
parable to T 1 -weighted contrast-enhanced ones in the assessm ent of CD activity. 
They can be used alone, w ith reduction of costs and tim e o f the MRI examination.

B-0837 15:00

MRI in C rohn’s disease: Assessm ent of treatm ent response or relapse
F. M accioni, V. Panebianco, A. Ascarelli, A. Viscido, A. Grossi, R. Brillo, P. Rossi; 
Rom e/IT

Purpose: O ur purpose is to  assess MRI efficacy in monitoring the effects o f a new 
pharm acological treatment.
M ethods and m aterials: Fourteen selected patients w ith active perforative CD 
underwent pharm acological treatm ent w ith a new drug, the  anti-TNF (tumor 
necrosing factor). All these patients were monitorized w ith clinical indexes and 
diagnostic tests. Disease activity was assessed w ith clinical indexes (CDAI) and 
diagnostic laboratory tests. MRI was performed a t tim e 0 and a t 1 months after 
treatment. HASTE and fat-suppressed SPIR T2-weighted, a fter oral adm inistra
tion of iron oxide particles (Lum irem. Guerbet), and TFE or FLASH T 1 -weighted 
breath-hold sequences pre and post Gd-DTPA injection were acquired at 1.5 T. 
The fo llow ing MRI findings were considered signs of d isease activity and scored 
with a 0 -  2 system: (1 ) bowel wall signal on T2-weighted Fat-suppessed images, 
(2) bowel wall contrast enhancem ent, (3) fibro-fat signal on T2-weghted fat sup
pressed images.
Results: Patients with biological and clinical signs of response to the new treat
m ent showed m arked decrease o f wall thickening, decrease of wall Gd-enhance
m ent and decrease o f wall T2-signal on fat-suppressed images at the level of the 
affected segments. The differences w ith the pre-treatment findings were statisti
cally significant. The finding of stronger signal intensity and higher contrast en
hancem ent before treatm ent was associated to  prompt response to  treatment. 
Conclusions: MRI can be periodically used to m onitor drugs effects in CD. It is 
valuable in detecting disease activity at the level of the affected wall, easily repeatible 
and not associated with radiation exposure.

B-0838 15:10

Activity assessm ent in Crohn's disease: A com parison between hydro- 
MRI and endoscopy
K. Schunk, S. Reiter, K. Oberholzer, P. Kalden, T. Orth; M ainz/DE

Purpose: To assess the accuracy o f hydro-MRI in the assessm ent o f the activity 
in Crohn’s d isease (CD).
Material and methods: After an oral bowel opacification using 1000 ml o f a 2.5 % 
mannitol solution and a rectal bowel opacification using 250 -  500 ml o f an 0.9 % 
saline solution, axial and coronal breathhold sequences (T2W HASTE ± FS, con
trast-enhanced T1W  FLASH + FS) were acquired in 15 patients with CD. The 
enhancem ent o f the bowel wall as well as m orphological MRI findings were corre
lated with the results of colonoscopy including biopsy specimens.
Results: According to dynam ic MRI studies, a significant correlation between the 
contrast enhancem ent of the inflamed bowel wall (D signal intensity) and the en
doscopic/h istopatholog ic indices could be established (r 0.52; p =  0.02 and 
r = 0.72; p = 0.001 ). A moderate correlation between the maximal bowel wall thick
ness (MRI) and the histopathologic index was found (r = 0.46; p = 0.04). D signal 
intensity and the maximal bowel wall thickness were closely correlated (r = 0.83,
p = 0.0001).
Conclusions: MRI of the  small and large bowel is an alternative to  endoscopic 
and histopathologic assessm ent of disease activity in CD. The lack of invasive
ness and of radiation, the transmural assessm ent and cross -  sectional imaging 
are clear advantages o f MRI in com parison to  endoscopy.

B-0839 15:20

Extra-intestinal findings at CT-colonography
M. Hellström 1, M H. Svensson’ , A. Lasson2; 'Gothenburg/SE, 2Boràs/SE

Purpose: To evaluate the frequency and types of extra-intestinal findings at CT- 
colonography.
M ethods and m aterials: Patients referred fo r colonoscopy because o f symtoms 
suggestive o f a colon disorder were subjected to  a CT-colonography in the same 
setting (n = 111). CT-colonography was perorm ed w ithout the use of oral o r intra
venous contrast media. The patients were examined in the supine as well as prone 
position, using 5 mm collim ation and 2 mm image reconstruction. All analyses 
were m ade on a w ork station. Extra-intestinal findings were classified according 
the ir clin ical im portance as minor, interm ediate or major. In case o f positive find
ings, chart review was m ade to determ ine the impact of the finding.
Results: M ajor findings, such as aortic aneurysm (n =  6), adrenal mass (n =  10) 
o r suspected solid lesions in the liver (n = 10), kidney (n = 6) or pancreas (n 2) 
were found in 29 % o f the patients.
Conclusion: CT-colonography reveals a large number o f minor, but also a consid
erable num ber o f clin ically im portant extra-intestinal findings. This has to be taken 
into consideration in the evaluation of CT-colonography.
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B-0840 14:00

Hemolytic and hem odilution effect of mechanical and hydrodynamic  
thrombectomy catheters in vitro
J. Grimm. S. Müller-Hülsbeck, A. Oberle, M. Heller; Kiel/DE  

Purpose: To evaluate the hemolytic and hemodilution effect of different throm bec
tomy catheter systems in an in vitro flow  model.
Material and methods: A flow  model consisting o f silicone tubings in a waterbath 
(37 °C) was used with fresh human blood (150 ml), pulsatile flow  was delivered at 
1000 ml/min. The catheters were inserted into the system via a 7 or 8 F sheath. 
The 7 F Amplatz (ATD), the Hydrolyser (HL), Oasis (OA) and Angiojet (AJ) Sys
tem were tested so far (n = 10 each). Blood sam ples were drawn distal from  the 
catheter at 0 .5 ,1 ,1 .5 ,2 ,2 .5 ,3 ,5 ,8 , and 12 minutes activation time. Hemolytic and 
hematologic parameters (LDH, GOT, K, Het, Hb) were evaluated. As contro l goup 
the flow model w ithout inserted catheter was used.
Results: Com pared to the control w ithout catheter a  sign ificant increase of 
hemolytic parameters during the course o f time could be evaluated with all sys
tems. The Angiojet caused significant more hem olysis and hemodilution than the 
Amplatz and the Hydrolyser/Oasis System (ranking: AJ > ATD >  HL/OA). The 
Amplatz caused more hemodilution than the Oasis and the Hydrolyser (ranking: 
ATD > OA > HL).
Discussion: The Angiojet produced the most hemolysis and dilution whereas the 
Hydrolyser showed (com pared to the other systems) only slight hem olysis and 
dilution.

B-0841 14:10

Endovascular irradiation to  prevent restenosis after percutanous  
translum inal angioplasty of peripheral arteries: Prelim inary results of a 
randomized, prospective study
K. Krueger. P. Landwehr, M. Bendel, M. Zaehringer, M. Nolle, R. Bongartz,
R.-P. Mueller, K. Lackner; Cologne/DE

Purpose: Restenosis after percutanous translum inal angioplasty (PTA) lim its the 
long term  results in femoropopliteal arteries. In first studies endovascular irradia
tion has proved to reduce the occurence of restenosis.
Methods and materials: 28 patients w ith claudication were random ized into two 
groups. Patients in group I (n = 14) received endovascular γ  irradiation ( ’“ Iridium, 
14 Gy in 2  mm depth of the vessel wall) im m ediately after PTA using a centering 
catheter (PARIS catheter, lenght 10 cm). The  whole lenght o f the centering ca th
e ter was irradiated. Patients o f group II (n =  14) were treated by PTA alone. Follow 
up angiography was performed 6 and 12 month after randomization.
Results: Today the time of follow-up is 1 - 1 8  month (mean time: 7.6 ± 5 .2 ) in 
group I and 1 -  12 month (7.8 ±4 .6 ) in group II. In 2 patients asym ptom atic throm 
boembolic complications requiring local throm bolysis occured during the proce
dure of irradiation. The reduction o f vessel d iam eter in group I vs. group II was 
determined as follows: before PTA 55.3 ±  28 %  vs. 67.1 ± 1 3 %  (n.s.), after PTA -  
0.9 ± 24 vs. -8.5 ± 31 (n.s.), a fter 6 m onths -7 .7  ± 25 (n = 8) vs. 30.4 ± 2 3  (n = 9), 
p =  0.005, after 12 months -8 .9  ±  27 (n = 5) vs. 50.0 ±  19 (n = 5), p = 0.004. 
Conclusion: O ur prelim inary results suggest that endovascular irradiation may 
reduce the frequency of restenosis follow ing PTA in fem oropopliteal vessels.

B-0842 14:15

A new mechanical method of abrasion and isolation of human vascular 
endothelial cells for quantitative sufficient culture and coating of 
intravascular stents in vitro
M. Priebe. T. Jahnke, A. Mohr, S. Müller-Hülsbeck, M. Heller; Kiel/DE

Purpose: A new mechanical method o f abrasion of human vascular endothelial 
cells for a quantitative sufficient culture and coating of intravascular stents. 
Materials and m ethods: Newborns umbilical cord were used to isolate vein en
dothelial cells (EC). The um bilical vein was rinsed clot-free of blood, d ilated up to 
5  mm diameter with phosphate buffered saline (PBS) and divided in 10 cm  seg
ments. A 6 French Cragg throm bolytic brush catheter was inserted by mechanical

hand rotating and pushed back. The brush was put in sterile  tube filled w ith 15 ml 
cell m edium (RPMI 1640) contain ing 20 % fetal calf serum  and shaked out about
5 seconds by the highest engine performance of the connected catheter motor 
drive. This procedure was repeated 5 tim es for each segment. Then the tube was 
centrifugated 15 min by 200 g. The ce lls were resuspended in 5 ml RPMI as de
scribed w ithout additional cell growth factor in a fibronectin-coated culture flask 
(50 pg/ml).
Results: The nylon brush catheter is able to  abrate viable human um bilical endot
helial ce lls (up to 2 -  5 X 100.000 EC/10 cm). The cell-viability is tim e-dependent 
(1 -  3 h) o f the age o f the um bilical cord. The EC grew to confluence after 2 - 3  
weeks.
Conclusions: The new m echanical catheter abrasion is an effective m ethod to 
isolate viable human um bilical vein endothelial ce lls and to culture these cells. 
Probably we can use this method in vivo to isolate patients (autologous) endothe
lial cells for e.g. stent-coating.

B -0 8 4 3 14:25

Early results of In vitro-com parison of central em bolization during PTA 
and stent im plantation in human carotids in vitro with m orphom etric and 
histopathologic correlation
R. W enke. A. Mohr, A. Paulsen, M. Heller, S. Müller-Hülsbeck; Kiel/DE

Purpose: To evaluate a m odel for em bolization in experimental PTA and stent 
implantation in human carotids from cadavers in vitro in correlation o f angiographic, 
sonographic and histopathologic findings.
M aterial and methods: Hum an carotids from  cadavers were excised. Interven
tion was perform ed w ithin 24 hours after excision. For intervention carotids were 
stored in saline and perfused w ith saline by means o f a  pulsatile pump. A fter DSA 
over a 9 French introducer sheath a guiding w ire was introduced and intravascular 
sonography and В-mode sonography (ATL H D I5000) with saline as transm ission 
m edium and a 12 M egahertz transducer was perform ed. Carotids were random 
ized for PTA and Stent im plantation and after the procedure intravascular and B- 
mode sonography and DSA was repeated. The calcifications o f the plaques and 
postinterventional changes were additional observed by M icro-CT exam ination of 
the specimen. During the interventions the perfusing solution was filtered with a 
100 pm  and 30 pm mesh to com parise central embolization. Filtered m aterial was 
weighted and histopathologic examination for embolization material (intimai parts, 
foam cells, o ther cell m aterial) was perform ed. 3 determ ined histopathologic sec
tions for plaque m orphology were obtained in each specimen.
Results: The experimental model delivers reliable and well reproducible results in 
image m orphom etry and allows correlation o f detected plaque m orphology of 
sonography, conventional angiography and M icro-CT w ith histpathologic findings. 
Further data and statistics w ill be presented at the  meeting.
Conclusion: By means of th is model com parison of embolization during interven
tion accord ing to  plaque consistence can be evaluated.

B -0 8 4 4 14:35

Self-expanding radioactive nitinol stent
J.M.A. Meyer, T. Görgen, В. Nowak, A. Bücker, K. Schürm ann, D. Klee,
H. Höcker, U. Büll, R.W. Günther; A achen/DE

Purpose: To develop a method that a llows on demand activation o f a self expand
ing nitinol stent with ’“"Rhenium.
M aterials and methods: A self-expanding M em otherm  nitinol stent (8 mm diam 
eter, 30 mm length, Bard-Angiomed) was first coated with a functionalized poly
m er layer. Radiolabeling of the stent w ith radioactive 1B8Rh was achieved by che
late form ing reaction between the polym er and l88Rh. The mechanical integrity of 
15 coated stents was analyzed using electron microscopy. The dose distribution of
6 radioactive stents was determ ined using a high-precision, h igh-resolution do
sim etry system allowing direct m easurem ent o f the absorbed dose.
Results: We m anufactured stents with a range of activity from  2 to 100 MBq cor
responding to a dose o f 1 to 50 Gy in a depth of 1 mm outside the stent strut. The 
mechanical integrity of the coated stent and a hom ogeneous dosim etry along the 
length o f the stent was achieved. This technique allows activation o f the stent 
directly before implantation.
Conclusion: We developed an easily applicable technique to activate a self-ex
panding stent, creating a radioactive ß-em itting stent for endovascular im planta
tion on demand.
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Interventional m ethods, intraluminal irradiation and hyperthermic  
treatm ent for lumen restricting Gl tumors
Z. Víqváry. E.K. Makó, Z. Tarján, G. Tóth, Z. Dömötöri; Budapest/HU  

Purpose: To im prove su rv iva l and qua lity  o f life, lum en restric ting , m ostly 
inoperatively Gl tumors were treated with LDR irradiation, local electro-hyperthermy, 
chemotherapy, embolization, cryotherapy and m etallic stenting.
Materials and m ethods: 219 patients, plus 72 patients preoperatively and 29 
patients w ith recidive esophageal tumors were treated between 1982 and 1996. 
The dose delivered in 3  fractions was 50 Gy, protected by 24 h, from  a 5 mm d is
tance to the mucosal layer. 124 patients with inoperable rectum tumors were treated 
with chemoembolisation and cryotherapy and intraluminal irradiation. Survival times 
and quality of life and com plications were assessed.
Results: Esophageal tumors: Survival preoperative (72 pts), 39.6 months, recidive 
(15 pts), 25.1 months, inoperable (219 pts) 11.6 months. Quality of life: decreasing 
of dysphagia 69 %; increasing of body weight 54 %; dim inishing of pain 74 %. 
Rectal tumors: Complete rem ission: 1; partial remission: 73; minimal response: 
46; p ro g re ss ion ^ .
Conclusion: LDR l37C s after-loading method com bined w ith chem otherapy and 
locoregional hypertherm y proved to  be an effic ient in preoperative and recidive 
cases o f esophageal and inoperable rectal tumors.
Learning objectives: ,37Cs AL m ethod com bined w ith chemotherapy, metallic 
stenting and hypertherm y proved to  be an efficient treatm ent in G l tumors.

B-0846 14:50

Intraportal transplantation o f isolated fetal liver cells
A.D. Zubov, V.G. M ykhalskyy: Donetsk/UA

Purpose: Search for new effective m ethod of hepatic failure complex treatm ent in 
patients w ith liver cirrhosis in a stage of subcompensation.
Materials and methods: The feta l liver cells were isolated, purified and cultured 
according to standard technique. There were performed viability, m orphology and 
bacterio logical tests. The purified ce lls were transplanted into the porta l vein by 
percutaneous approach under ultrasound control with co lor dopplerographic moni
toring of portal venous flow. A fter the transplantation these patients were adm inis
trated hepatoprotective, trophic, antiviral and infusion therapy. The follow-up was 
performed w ith US exam ination and biopsy under US control, biochemical and 
im munological examination.
Results: 9 patients underwent th is therapy. In all these cases we achieved consid
erable reducing o f intoxication syndrom e proved with EEG, improvement of b io
chemical and im munological status and hystological picture fo r a 12 month period. 
Except a short-term  hypertherm ic reaction there were no other side effects or 
rejection complications. W e continue th is research and collection o f results. 
Conclusion: O ur experience demonstrates one of the possible new ways of supple
m ent com plex therapy and stim ulation o f hepatic function w ith m ethods o f m ini
m ally invasive therapy.

B-0847 15:00

Influence o f general anxiety states on periinterventional com plaints  
related to percutaneous procedures
M. B laum '. G. Adam 7, R.W. G ünther’ ; 'Aachen/DE, 2Ham burg/DE

Purpose: Evaluation o f periinterventional complaints in unselected patients treated 
with a percutaneous radiological procedure. Objectifying short-term  changes at 
the tim e of intervention as related to  patients general anxiety state.
Patients and method: Seven form s contain ing different self-rating scales m ea
suring general and actual anxiety and multiple kinds of com plaints o r discom fort 
were given to 558 patients suffering from  benign and m alignant diseases. They 
were asked to fill out before, directly a fter and five days after a radiological inter
vention.
Results: Most o f the used scales showed a decreased quality o f life before the 
in te rven tion , espec ia lly  com pla in ts  w ith  focus on em otiona l reactions and 
phsychosom atic discom fort. The observed changes in quality o f life were signifi
cant and mostly seen in patients undergoing an intervention for the first time. The 
com plaints were more excessive in patients who showed h igher level of general 
anxiety as measured with the S tate Trait Anxiety Inventory STAi (Trait version). 
The reported troubles were decreasing in periinterventional sequel with a residual 
reduction of quality o f life after 5 days, which was more extensive in m alignant 
underlying diseases.
Conclusion: The com plaints o f patients undergoing percutaneous procedures 
depend strongly on the ir general anxie ty state. An accom panying psychological 
support o r pharm acotherapy may be helpful in anxious patients.

Evaluation o f a new m agnetic field navigation system for CT-guided 
biopsies and interventions
N. H olzknecht’ . Т.К. H elm berger’ , U.J. Schöpf’ , M.A. Kessler', G. Ezekiel7,
M.F. R eiser’ ; ’Munich/DE, 2Tirat Hacarmel/IL

Purpose: To evaluate the accuracy o f a new electrom agnetic navigation system 
for CT-guided interventions.
Material and methods: CT-Guide1010 (U ltraGuide, T ira t Hacarmel, Israel) is an 
FDA-approved navigation tool for previously acquired image datasets comprising 
a transm itter unit and m agnetic sensors. In 36 patients 43 interventions (17 
thermoablations and 17 diagnostic liver biopsies, 8 o ther abdominal biopsies) were 
performed using Plus 4 or VolumeZoom CT (Siemens, Forchheim, Germany). Spiral 
datasets o f the target area were acquired with localizing sensors fixed on the pa
tients skin. Image data was transferred via frame grabbing. Another magnetic sen
sor was placed a t the base o f the interventional tool. The systems allows for real
time navigation including respiratory gating in the acquired spiral dataset giving 
the guiding information overlaid in the specified CT-slice.
Results: 17 therm oablations of liver lesions, 17 diagnostic liver biopsies, 3 pan
creatic, 2  abdominal lym phnode biopsies and 3 nerve blockades were performed 
succesfully w ithout com plications. The deviation between the needle tip specified 
by the target system  and true position (control scan or CT-fluoroscopy) was 
2.12 ± 2 .5 0  mm. The mean procedure time was 18.3 minutes. Problems occurred 
only in less cooperative patients and in needle positions very close to the patient 
table due to electrom agnetic interactions.
Conclusion: CT-guide is a safe and accurate system for CT-guided interventions.

B-0849 15:20

Modality based navigation (MBN): A precise m ulti-purpose instrum ent for 
im age guided therapy
H.G. S taedele. A.L. Jacob, N. Suhm, W. Steinbrich, P. Regazzoni, P. Messmer; 
Basle/CH

Purpose: To apply the  com bination o f a navigation system developed in-house 
with a helical-CT unit to deliver a broad spectrum  of h ighly precise m inimally inva
sive interventions.
Methods and m aterials: MBN supports visually interactive real-time image guid
ance in 3 dim ensions with essentia lly arbitrary reconstructed views. Since the 
patient remains in the 3D coordinate system of the modality no registration is 
necessary. Navigation can thus be perform ed without delay after im age acquisi
tion. Intra-operative im age contro l o r update is possible anytime during the inter
vention. The newly aquired images can in turn be used immediately for navigation. 
W hile MBN can be used with essentially any modality, at our institution it is per
formed in a  special CT-suite w ith lam inar a ir flow and a lead glass protected zone 
for the interventionalists.
Results: 95 pelvic fractures, 16 acetabulum fractures, 3  ISG-Arthrodeses, 4 ac
etabular cyst plombs, 6 osteoid osteomas, 2 neurosurgical interventions and 1 
vertebroplasty and m ultiple biopsies were navigated intra-operatively. The intra
operative precision was ±  2 mm.
Conclusion: MBN is a precise m ultifaceted interventional tool. It enables interac
tive visual feedback and requires a m inimum o f intra-operative setup.
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B-0850 14:00

Assessm ent of pelvic endometriosis: Correlation of unenhanced MR with 
laparoscopic findings
A. G uarise. G.M. Carbognin, I. Vitale, G. Schenal, C. Procacci; Verona/IT 

Purpose: To evaluate the ability of MR in diagnosing endometriosis, and correctly 
defining the s ite  and num ber o f endom etrial im plants, comparing the results with 
the laparoscopic findings.
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Material and methods: 25 young female patients with a clin ical diagnosis of pel
vic endometriosis underwent unenhanced MR exam ination of the pelvis in order 
to evaluate the presence, number, site and size of the endom etrial foci eventually 
present. The results were prospectively compared with the laparoscopic findings. 
Results: At laparoscopy, 106 lesion were detected (rectovaginal septum, 28: ovary, 
25; broad ligaments, 12; uterosacral ligaments, 8; rectal wall, 9; vagina & posterior 
fornix, 5; others, 19). MR examination dem onstrated a tota l of 65 lesions (61 %) 
(rectovaginal septum, 22; ovary. 28; broad ligaments, 2; rectal wall, 3; vagina & 
posterior fornix, 4; others, 6). The follow ing aspects were encountered at MR: 35 
small nodules ( 3 - 1 5  mm); 3 large nodules (15 -  30 mm); 3 lam inar lesions; 19 
cystic lesions; 5 complex (i.e. associated with solid com ponent) lesions. All the 
lesions showed high signal intensity on T1 W l. The best results were obtained in 
the identification of endom etrial foci in the recto-vaginal septum. The sensitivity of 
MR was high in identifying the disease (100 % ). It was much lower in correctly 
defining the number and site o f the lesions (i.e. grading the disease: 54 %). The 
poorest results were achieved in the identification o f endometrial deposits in either 
the broad and uterosacral ligaments.
Conclusions: MRI enables the recognition of pelvic endometriosis, leading surgi
cal decisions, even if it underestimates the grading of the disease.

B -0851 14:10

Fat-saturation MRI vs. ultrasound in the diagnosis of pelvic endom etriosis
J. Iw inska-Zelder. K. Bock, V.F. Duda, K. Goerke, J.T. Heverhagen,
A. Ramaswamy, L. Zwiorek, E. Genss, H.-J. Wagner; M arburg/DE

Purpose: Endometriosis is a condition in which tissues sim iliar to the endometrium 
occur aberrantly in various locations of the pelvic cavity, thus often causing cyclic 
pain, adhesions and infertility. The aim  of our prospective investigation was the 
comparison o f the MRI- and ultrasound results in the evaluation o f endometriosis. 
Materials and methods: 10 female patients with an age range o f 21 -  42 years 
(mean 34 years) underwent clinical examination, transvaginal ultrasound and MRI 
(standard protocol with T2- and T 1 -weighted fat-suppressed images was obtained 
using 1.0 T  Magnetom Expert with a body array-coil) during the luteal phase o f the 
menstrual cycle.
Laparoscopy was performed 1 -  2 days after sonography and MRI. In a prospec
tive analysis MRI- and ultrasound-diagnoses were com pared w ith the results of 
histopathology.
Results: Both diagnostic methods detected correctly endom etriom as b igger than 
1 cm and classified all patients properly. In 1 case MRI excluded endom etriosis 
and allowed correct diagnosis of a derm oid tumor. In 1 case sonography did not 
detect small parametrial endometriomas.
Conclusion: Laparoscopy remains the method o f choice in the initial diagnosis of 
endometriosis. MRI as a non-invasive imaging method should be com plem entary 
used fo r the m onitoring o f treatment. MRI is especially reliable in the diagnosis of 
endometriomas b igger than 1 cm. Pelvic endom etriosis shows variable signal ap
pearance on MRI (different features w ill be discussed).

B -0 8 5 2 14:20

The role of MRI in the management of uterine cervical carcinoma
T. B e llan , L. Rob, J. Neuwirth, J. Lisÿ jr.; Prague/CZ  

Purpose: To define the position of MRI in staging of the cervical carcinoma. 
Subject and methods: We perform ed 112 MRI in a group o f 85 patients with 
proven cervical carcinoma. Two different c lassifications were used to stage tu
mors. The decission about the surgical therapy was done by the FIGO classifica
tion, that describes the uterine and pelvic extent o f tumors. A new volum etry clas
sification describes the rate of the tum or volume and cervix d iam eters. The deci
sion about the preoperative chem otherapy was based on the volumetry. In 27 
patients who undergo chem otherapy we perform ed another MRI.
Results: The cervical carcinom a stage was based on the FIGO and volumetry 
classifications. In 27 patients we classified the stage Ib1 or Ib2 by FIGO (bulky 
tum ors without parametria infiltration) and the stage Ib2 by the volum etry (infiltra
tion of more than 2/3 of the cervix). These patients undergo the chemotherapy. By 
control MR imaging we proved the tum or volume reduction for 70 % in an average. 
Results were confirmed by an operation and histology. The tum or volume reduc
tion improved the operability of bulky tumors.
Conclusion: MRI is the basic im aging m ethod for correct staging of cervical car
cinoma in stages la -  lib  by FIGO. MRI does not bring a new information in stages 
III and IV. The m ain role of MRI is in depicting o f the tum or volume and parametria 
infiltration. There is a very good response of bulky tum ors to chemotherapy. MRI is 
ideal for the volumetry, which is used for the chem otherapy indication.

B-0853 14:30
Sonography vs. MRI in the evaluation of cervical cancer
J. Iw inska-Zelder. V.F. Duda, К . Bock, T. Hardt, A. Ramaswamy, K.-D. Schulz,
K.J. Klose; M arburg/DE

Purpose: The therapy o f the different stages o f cervical carcinom a is based on 
the FIGO-Classification. Besides from  clinical examination ultrasound and MRI 
are the technical methods predom inantly used to  define the pre-operative stages, 
especially in the determ ination o f parametrial infiltration. W hich of both imaging 
methods gives the m ost accurate assessment?
Materials and methods: Data of 16 female patients (29 -  66 years of age) with 
cervical carcinom a, d iagnosed w ith sonography (Elegra Fa. Siemens, 128 XP/10 
Fa. Akuson) and MRI (1.0 T  Magnetom Expert Fa. Siemens) and surgically treated 
between 1993 and 1998 a t the Philipps University of Marburg, were retrospec
tively evaluated. Intra-operative situs and histopathological examination were used 
as gold standard.
Results: Using sonography 8 cases out o f 15 were classified correctly, 4  patients 
were under- and 4 were over-staged. C oncerning parametrial infiltration MRI ob 
tained 5 false-positive diagnoses. Using sonography 2 cases of parametrial infil
tration (correctly d iagnosed at M RI) were not detected.
Conclusion: Although MRI has a high sensitivity in the detecting of parametrial 
infiltration, the specific ity (64 %) in our small caseload was nevertheless unsatis
factory. A  com bination of both imaging m ethods w ith clinical findings achieves the 
highest diagnostic safety.

B-0854 14:40

Usefulness o f m agnetic resonance imaging before and after presurgical 
chem otheraphy in locally advanced cervical cancer: A review of 25 cases
G.M. Favaa rossa. G. Superti, E.M. M artin, M. Amato, PR. Biondetti; Brescia /IT

Purpose: To evaluate the usefulness o f M agnetic Resonance Imaging (MRI) of 
the pelvis, before and after neoadjuvant chem iotheraphy (MAC) in patients with 
locally advanced cervical carcinom a (LACC), FIGO stages I В -  IV A, larger than 
4 cm.
Methods and m aterials: 25 patients, 33 -  58 years old, with LACC histologically 
confirm ed (20 squam ous cell carcinomas, 4 adenocarcinomas) -  FIGO Stage: I В 
(8), II A  (8), II В (7), III A (1), IV A (1) -  underwent NAG including in all patients 
cisplatin, combined w ithTaxol (9) and other drug associations (16). MRI exam was 
performed with a 1.5 T superconducting magnet, using T 1 and T2 weighted se
quences; im ages were acqu ired  in both sagitta l and axia l planes. A radical 
isterectomy was perform ed in 20 cases; in 1 patient only a  surgical exploration 
was possible; 4  patients underwent radiotheraphy because they d idn 't responde 
to MAC.
Results: The evaluation of the two MRI exams in surgical treated patients showed 
that tum or disappeared (5 cases), decreased (13), d idn 't decrese (1). Parametrial 
involvement disappeared (5 cases) and decreased (2), with surgical confirm ation 
in 6 cases. Nodal involvement d isappeared in 5  out of 7 patients, with surgical 
confirm ation in 6.
Conclusions: MRI has been excellent to  show disappearance or reduction both 
o f tum or and param etrial/nodal involvement. MRI made radical surgery easier and 
increased the operability rate.

B-0855 14:50

Tumor volum e as a predictive factor of longterm  prognosis in cervical 
cancer
R. Forstner. M. Trattner, C.F. W eismann, A. Graf; Salzburg/AT  

Purpose: To assess the tum or volume as prognostic factor for the  overall survival 
in cervica l cancer and to com pare MRI and histopathologic volum etric m easure
ments.
Materials and methods: Between 1988 -  1999 in 122 patients with cervical can
cer histopathologic volume m easurem ents were performed. In 99 patients MRI 
was performed w ith a 1.5 T  or a 1 T unit using sagittal and axial T2W I and axial 
T1 W l. In all patients the tum or volum e was calculated by the three m aximum tu 
m or diameters, furtherm ore, in 67 patients 3D analysis volum etry w as also per
formed. A correlation between the tum or volumes by MRI, and at histopathology 
was performed.
Results: Overa ll surviva l was sign ificantly influenced by the  tum or volume, 
lym phnode status, and tum or stage. Overall survival for tum or volumes (cm3): 
<  2.5 cm: 94 %; 2.5 -  10: 78 %, 11 -  25: 69 % ; > 25: 65 %. The two volum e m ea
surem ents assessed with MRI as well as a t histopathology correlated significantly. 
However, a difference was seen between the mean volum es in each m ethod of 
volume assessm ent, and MRI volumes tended to be larger than at histopathology.
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Conclusion: MRI contributes to the preoperative prediction of the long term  sur
vival by assessing the tum or volume. However, volum es tend to be larger than at 
histopathology.

B-0856 15:00

Preoperative staging of endometrial carcinom a: Accuracy of T2-weighted  
fast spin echo sequence and dynam ic gadolinium -enhanced MR imaging
R. M anfredi. P. Mirk, T. M eloni, P. Margariti, G. Scambia, P. Marano; R om e/IT

Purpose: Determ ination of accuracy o f T2-weighted im ages and dynam ic MRI 
during gadolinium  injection in staging endom etrial carcinoma. 
M aterials/methods: 29 consecutive patients with biopsy proven endom etrial car
cinom a were included in th is prospective study. Quantitative image analysis in 
cluded tum or/m yom etrium  contrast-to-noise ratio during the different phases of 
the dynam ic study. Qualitative im age analysis included: Signal intensity on T2WI; 
visib ility o f the junctional zone; signal enhancem ent during the  dynam ic study; 
grade of myométrial infiltration; presence/absence o f infiltration o f the uterine cer
vix. The sensitivity, specificity and diagnostic accuracy values were calculated for 
myom étrial and cervical invasion of endom etrial carcinom a. All patients under
went surgical procedure; surgical-pathologic findings represented the standard of 
reference.
Results: CNR values were 0.2 pre-contrast, 2.1 arterial phase, 4.9 venous phase, 
5.8 equilibrium  phase. Endometrial neoplasm appeared hyperintense on T2-WI in 
83 % patients, isointense in 14 %, and hypointense in 3 %  patient. The junctional 
zone was visualized in 90 % patients. Subendometrial enhancement, was detected 
in 41 % patients; early, thick myom étrial enhancem ent in 24 %  patients; and en
hancem ent of the whole uterus in 34 % patients. Myométrial infiltration was cor
rectly assessed in 86 % patients; downstaged in 10 %  patients and overstaged in 
3  %  patient.The sensitivity was 89 %  and overall diagnostic accuracy 86 %. In the 
assessm ent o f cervical invasion, we had 10 % true positives, 72 % true negatives,
3 %  false positive and 14 %  false negatives. The corresponding sensitivity, speci
fic ity and diagnostic accuracy of MR im aging in evaluating cervica l invasion was 
43 %, 95 %, 83 %, respectively.
Conclusion: MR im aging accurately assess endom etrial carcinom a before sur
gery.

B-0857 15:10

Diagnosis of ovarian cancer: Sonography vs. MRI
K. Bock, J. Iw inska-Zelder, V.F. Duda, T. Hardt, K.J. Klose. K.-D. Schulz; 
Marburg/DE

Purpose: The diagnosis of ovarian cancer is often delayed, thus leading to  a poorer 
prognosis. Transvaginal sonography and MRT of the pelvis are preferred methods 
for further investigation of clinically suspected tum ors of the ovaries. W hich method 
or procedure is more appropriate for the prediction and the staging of m alignan
cies?
Materials and methods: We re-evaluated the data o f 39 patients w ith tum ors of 
the adnexes, d iagnosed and treated in the wom en’s hospital o f the Philipps-Uni- 
versity of Marburg during 1993 -  1998. MRT and sonographic images in com bina
tion with w ritten interpretations o f fo rm er investigators were compared to histo
pathologic diagnoses. Evaluation was perform ed using defined scoring systems 
(M ainz-score for sonography, Yamashita-score fo r MRT).
Results: In 13 m alignant and 26 benign tum ors we recognised no difference in 
sensitivity o f detection of malignancy (0.92) but reached a higher specificity with 
MRT than w ith sonography (0.8 vs 0.48). Staging was more accurate w ith MRT 
than w ith sonography (accuracy 0.62 vs 0.38).
Conclusion: O ur results strengthen the indication for m ultim odal diagnosis, but 
are in some contradiction to the ACR's “appropriateness criteria’’ for technical evalu
ation o f clin ical suspected adnexal masses, which suggest a higher value of 
sonography than of MRT (2:1).

B-0858 15:20

Endovaginal ultrasound exam ination with contrast in the detection of the 
recurrent ovarian cancer
R I· Badea. A. Cojocaru, C. Ganea.T. C iuleanu, M.E. Badea: Cluj-Napoca/RO  

Aim o f the paper: evaluation of transabdominal and endovaginal sonography (EEV) 
in women w ith recurrence o f operated and chemo treated ovarian cancer (OCOC). 
Material: 35 patients (age between 32 -  67 years) w ith OCOC and clin ical and 
biological suspicion of recurrence.
Method: Complex ultrasound examination (transabdominal and endovaginal) (Gen
eral E lectric LogiQ 500; S iem ens Elegra machines); preparation with Macrogol
4 000 with oral adm inistration; basal endovaginal exam ination followed by a low 
hydrosonography; adm inistration of Levovist -  2.5 gr i.v. (5 cases).

Results: 34 recurrences were detected by means of ultrasound examination based 
on the following signs: pelvian tum or ( 15 cases): peritoneal (7) and liver metastases 
(1); pelvic (8) and abdom inal (5) metastatic lymph nodes: ascitis (8). In 14 cases 
the CA antigen 125 had normal values. Operation (10 cases) identified the recur
rence in 9 cases (1 false positive case).
Discussion and conclusions: (1) Transabdominal songraphy detects large tu
mors, ascitis and retroperitoneal lym ph nodes; (2) EEV identifies small pelvic tu
m ors and  lym ph  nodes unde r 10 m m ; (3) EEV perfo rm ed  in tim e  o f the 
hydrosonography is superior to the conventional EEV examination for the exclu
sion of the false positive images and for depiction of local tumoral extension; (4) EEV 
with hydric and intravenous contrast identifies with precision the delim itation and 
vascularisation of the tumor.

14:00-15:30____________________________________ Room P

Physics in Radiology

SS 1513
Dose and ¡mage quality in digital imaging
Chairpersons:
P P  Dendy (Cambridge/GB)
P. V/ttay (Budapest/HU)

В -0 8 5 9 14:00

Dose and im age quality considerations for small field digital imaging 
system s in m am m ography
C.P. Lawinski, D. Sm ith. D.S. Evans, A. Mackenzie, N.S.A. Wells; London/GB  

Purpose: Recent developments in diagnostic im aging technology have resulted 
in the gradual replacem ent o f film  screen imaging systems by digital devices. One 
area in which th is new technology has been successfully implemented is small 
fie ld m am m ography imaging. This presentation reviews the dose and imaging 
performance of a num ber o f systems. Com parison is also made to  film  screen 
imaging.
Materials and m ethods: Four small fie ld digital imaging systems are currently 
offered in the UK, all are based on CCD (charge coupled device) technology. Breast 
dose was assessed using a standard breast phantom. Image quality data was 
initially obtained using existing full fie ld mammography test objects. However, their 
use is m ade difficult by the lim ited fie ld size. Thus, a small field test object, based 
on a contrast detail format, was developed. In addition, several numerical param
eters, including M TF (modulation transfer function) and DQE (detective quantum 
efficiency) were derived.
Results: The results showed that when com pared to film  screen imaging, low 
contrast sensitivity is improved and lim iting resolution is poorer. Dose levels were 
generally slightly h igher for the dig ita l imaging systems. The numerical m easure
ments highlighted certa in differences in performance between the four systems. 
Conclusions: The use of small fie ld digital imaging for mammography appears a 
viable alternative to film  screen imaging with acceptable dose levels and image 
quality. Savings of up to 50 % in examination time can result. Recently, in the UK, 
nearly all mammography X-ray units purchased with a stereotactic attachment 
have been supplied with a digital imaging option.

B -0 8 6 0 14:10

A com parative evaluation of breast dose and image quality on full field 
digital m am m ography units
D. Sm ith . C.P. Lawinski; London/GB

Purpose: Full field digital im aging systems for mammography have recently been 
developed and introduced by a num ber of manufacturers. At the present tim e there 
are two such units available to  the UK market: GE Senographe 2000D. Trex LoRad 
D igital Mammography System  (DMS)
Th is project assessed digital imaging to com pare its performance to conventional 
film /screen imaging and to  establish its effectiveness w ithin a breast screening 
programme.
Materials and methods: For each unit, an estimation o f the mean glandular dose 
to the breast was made. This was derived from  the measured a ir kerma and the 
mAs required to image a Perspex phantom. Image quality was evaluated using a 
range of test objects including TOR MAX, TOR MAM and RM1180 contrast-detail 
phantom . Identical m easurem ents were made on a film /screen system.
Results: The mean glandular dose to the  breast using the digital system s was 
measured as between 1.5 and 2.5 mGy. Images of TOR MAX indicated that digital 
devices provide an improved small detail detectability, com parable low contrast 
resolution but poorer high contrast resolution when com pared to  film . Images of
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TOR MAM, indicated that digital imaging was significantly better at displaying cir
cular details than film. Images of particles and filam ents were sim ilar for both tech
niques.
Conclusion: The mean g landular dose to the breast using digital imaging is sim i
lar to that received with a film/screen system. Image quality measurements showed 
that there was a significant increase in low contrast sensitivity but a reduction in 
the high contrast lim iting (spatial) resolution.

B-0861 14:20

Digitization requirem ents in m ammography: A phantom  study using ROC 
analysis
K. Perisinakis. J. Damilakis, J. Stratakis, N. Gourtsoyiannis; Iraklion/GR

Purpose: To evaluate the dependence of the detection accuracy of breast lesions 
on pixel size and pixel depth o f the digitized mammograms.
Materials and methods: An ALVIM mammographie statistical phantom based on 
the modern signal theory and receiver operating characteristic (ROC) analysis 
was used to acquire images on a GE Senographe DMR mam m ographie unit. The 
phantom simulates m icrocalcifications and fiber lesions of various dimensions. 
Phantom images simulating breast w ith thickness 2.4, 3.3 and 4.2 cm were ob
tained. All film s obtained were dig itized using a M ikrotek Scanmaker 9600XL film 
scanner with various com binations of pixel size and pixel depth. Pixel size range 
was 2 0 - 2 5 0  pm. Pixel depth range was 8 - 1 2  bit. Digitized im ages were dis
played to 3 observers on the com puter m onitor and also presented as laser film 
hard copies on a film viewing box fo r com parison. W indow and level, zoom and 
pan capabilities were the only digital m anipulations allowed during review of the 
digitized images. Images were evaluated with respect to identification of lesions. 
Results: For a given pixel size, the detection accuracy of im ages digitized at 8 bit 
was significantly lower than in h igher pixel depth (p <0 .05 ). Lesion detectability 
increased with decreased pixel size down to 40 pm and remained the same for 
sm aller pixel sizes.
Conclusion: Pixel depth of more than 8 bits and pixel size o f not h igher than 
40 pm are required in mammogram digitization to preserve lesion detectability.

B-0862 14:30

Comparison of charge coupled devices and am orphous silicon based 
technology for full field digital m am m ography
D.S. Evans', A. Mackenzie1. A. W orkman2; 'London/GB, "Belfast/GB  

Purpose: To objectively com pare the properties of two technologies used for full 
field digital mammography; charge coupled devices (CCD) and am orphous-sili- 
con based systems.
Materials and methods: The imaging properties of technologies used for full field 
digital mammography have been com pared in term s o f pre-sam pled modulation 
transfer function (MTF) and noise power spectrum, which were used to calculate 
detective quantum efficiency (DQE).
Results: Film-screen system s dem onstrate better M TF response com pared with 
digital systems, especially at those frequencies above the Nyquist frequencies of 
the digital detectors. This was also dem onstrated by the lim iting resolution m ea
surements of 11 Ip mm ’ and 6 Ip mm 1 for the CCD and amorphous-silicon sys
tems and 18 Ip mm ’ for the film -screen system. The DQE of the dig ita l detectors 
are superior to published film -screen data in term s of both the low frequency peak 
DQE and the exposure latitude over which it is maintained. The digital detectors 
dem onstrated peak DQE o f up to approxim ately 60 % and m aintained low fre 
quency DQE above 40 % for a large range o f a ir kerma to the detector. The DQE 
for film-screen systems peaks at approximately 35 % and is only maintained across 
a short exposure range.
Conclusion: The objective measures o f imaging performance indicate that the 
peak DQE of the dig ita l detectors com pares well with film -screen system s and 
that it is maintained across a w ider range of a ir kerma. This, coupled with the MTF 
results, show that the digital systems should be able to visualise small details but 
that film -screen systems will provide improved shape differentiation o f small de 
tails.

В-0863 14:40

Grid usefulness in direct digital m am m ography
W.J.H. Veldkamp. M.A.O. Thijssen. N. Karssemeijer; Nijmegen/NL

Purpose: The objective in this study was to  determ ine if and when an anti-scatter 
grid is needed when a flat panel full field digital mammography detector is used. 
Materials and methods: W e carried out phantom m easurem ents under various 
conditions with and w ithout using a grid. The system we used was a GE Senograph 
2000D mammography m achine. Furtherm ore, we used a new version of the 
CDMAM phantom. The phantom covers a range o f object sizes and thicknesses

representing m icrocalcifications and small masses. In th is version the range o f the 
sm allest object diam eters has been extended to 60 pm. Breast thickness was 
sim ulated by a homogeneous layer of perspex in the range o f 1 to  7 cm. Series of 
im ages were recorded for different KeV and target-filter com binations depending 
on the  sim ulated thickness. Software was developed fo r autom atic readout of the 
direct digital (raw) phantom images.
Results: Prelim inary results suggest that for com pressed breasts thicker than 
5 cm  usage o f a  grid is beneficial. Below 5 cm  a grid  seem s not necessary. 
Conclusion: Below a breast thickness of 5 cm  the grid  can be om itted which may 
allow lower dose to the patient.

B-0864 14:50

Performance of a digital flat panel detector in the detection of artificial 
osseous lesions: A com parison with conventional screen-film  radiogra
phy and phosphor-storage radiography
K. Ludw ig 1. H. Lenzen1, K.-F. KamnT, T.M. L ink ’ , S. D iederich ', D. W orm anns1, 
W. H eindel1; 'M ünster/DE, 2Ham burg/DE

Purpose: To compare a digital flat-panel detector in the detection o f artific ia l le 
sions sim ulating sm all osteolyses with a conventional screen-film  and a phos
phor-storage system at different levels of exposure.
Method/m aterials: Artific ial lesions of varying size (0.5 -  3.0 m m ) were created 
in 100 of 200 predefined regions in 20 porcine femoral specimens. Specimens 
were enclosed in cylindrical containers filled w ith water to  obtain absorption condi
tions comparable to a human extremity. Imaging was performed using a flat-panel 
detector, a conventional screen-film  and a phosphor-storage system. Exposure 
settings identical to  those used clinically were used (70 kVp, S = 400). For the flat- 
panel and the phosphor-storage system additional imaging was performed at lower 
exposure levels (S==800, S -  1600, S =  3200). For each predefined region the 
presence or absence o f a lesion was assessed independently by three radiolo
gists according to  a five level confidence scale. ROC-analysis was performed for a 
tota l of 4 800 observations (600 for each im aging m odality/exposure level) and 
d iagnostic perform ance estim ated by the  area under the  ROC-curve (ADC). 
Student's paired t-test was used to com pare AUC-values.
Results: ROC-analysis showed AUC-values o f 0.820 (S = 400), 0.780 (S =  800), 
0.758 (S =  1600) and 0.676 (S =  3200) for the fla t panel detector, 0.761 (S = 400), 
0.725 (S =  800) and 0.662 (S =  1600) for the phosphor-storage system and 0.788 
for the conventional screen-film  system  (S =  400). T-test showed statistical s ign ifi
cance of differences between all im aging m odality/exposure level com binations 
(p < 0.05).
Conclusions: The flat-panel detector system is superior to conventional screen- 
film  and phophor-storage radiography at clin ical exposure settings. It offers the 
sam e diagnostic perform ance w ith a  lower exposure.

B-0865 15:00

Optim isation of the relationship o f the dose-im age quality for a new direct 
digital detector
J.R.G. Persliden. K.W. Beckman, H. Geijer.T. Andersson; Örebro/SE  

Purpose: An easy method for optim isation of digital radiographic im ages for noise 
versus image quality is presented. We optim ised a pelvis exam ination using a 
newly installed direct digital detector (Philips Digital Diagnost) and com pared to 
the existing CR image plates (PCR Philips Medical Systems).
Materials and methods: An Alderson-phantom  was radiographed using the new 
detector at 77 kVp and a w ide range of m As levels. Radiation dose was recorded 
as Entrance Surface Dose (ESD). In each image, a Region o f Interest (ROI) was 
marked. The standard deviation o f pixel values in the ROI (the noise) was plotted 
as a function o f dose. Im ages at d ifferent dose levels were then scored by radiolo
gists according to EU diagnostic criteria for a pelvis examination.
Results: The ESD ranged from  about 0.026 m Gy to 0 .95 m Gy at 77 kVp for this 
pelvic phantom. The noise expressed as standard deviation in the ROI fell rapidly 
up to about 0.12 m Gy but was then relatively constant. The im age quality was 
scored as acceptable from  0.24 mGy. This level was then judged to  be the new 
default dose-value for this type of examination. The dose was reduced from 1.4 mGy 
as used w ith the im ages plates, to  0.24 mGy, a  reduction w ith 83 %. 
Conclusions: The m ethod used here was applied to the new direct digital detec
to r but w orks for all digital radiography. For the pelvis exam ination we were able to 
reduce the dose to  17 % of the previously setting w ith clin ically accepted image 
quality.
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В-0866 15:10
Radiation dose and image quality with a flat-panel am orphous silicon 
digital detector
H. Geijer. K.-W. Beckman, T. Andersson, J. Persliden; Örebro/SE  

Purpose: The recently introduced flat-panel am orphous silicon digital detectors 
prom ise reduced radiation dose for a given im age quality. The aim  o f this study 
was to  investigate the  im age quality for a flat-panel detector a t different radiation 
dose settings com pared to storage phosphor plates and a screen-film  system. 
M ethods and materials: A CDRAD 2.0 contrast-detail phantom  was imaged with 
a flat-panel detector at three different dose levels. Fifteen cm  o f acrylic was used 
to sim ulate the scattering conditions o f a human body. The sam e phantom was 
also imaged with storage phosphor plates and a 160 speed screen-film  system. 
Entrance surface dose (ESD) was recorded for all images. Four independent ob
servers read three images for each setting.
Results: The flat-panel detector had slightly better image quality at less than half 
the radiation dose compared to storage phosphor plates (ESD 0.30 m Gy versus 
0.64 mGy). The difference was even larger when com pared to  film  with the flat- 
panel detector having a lm ost equal im age quality at 1 8%  of the dose (ESD 
0.30 m Gy versus 1.7 mGy). W ith ANOVA, the flat-panel detector had significantly 
better image quality scores at 70 % o f the dose com pared to  storage phosphor 
plates.
Conclusion: The flat-panel detector has a very favourable com bination of image 
quality versus radiation dose com pared to storage phosphor plates and screen- 
film . If the prom ising results of this phantom  study can be realised in clin ical im 
ages, a  considerable dose reduction would be achieved in a large proportion of 
general radiology.

B-0867 15:20

Com parison of im age quality for digital chest systems with traditional 
film /screen com binations
A. M ackenzie. D.S. Evans; London/GB

Purpose: A variety o f technologies are currently being used or developed for digi
tal chest systems. The imaging properties o f the detectors must be quantified to 
allow com parison of the technologies.
Materials and m ethod: Both film /screen and a range of digital detectors used in 
chest imaging were tested using a contrast detail test object (CDRAD) in a low 
scatter configuration for a range of exposure and kV. The high contrast spatial 
resolution was measured using a Huttner line pair test object.
Results: The film /screen system showed superior high contrast spatial resolution 
of 7.5 Ip mm 1 com pared to  digital system s which varied from  3.9 to  4.5 Ip mm 
with CR having the highest resolution. However, the improved signal to noise ratio 
for digital system s allowed the same visualisation of the sm allest low contrast 
detail sizes. The amorphous-silicon detector showed the best contrast detail, while 
the 400 speed film  and charged selenium  drum were sim ilar and the 200 speed 
CR system was significantly lower. Chest imaging covers a large range of attenu
ation (lungs and m ediastinum), for the h igher and lower detector doses using the 
digital system s performed better due to  w indow  and levelling and linear response. 
Conclusion: The amorphous-silicon detector showed better image quality. The 
digital system s have the advantage of w indow and levelling com pared to film / 
screen com binations and is therefore highly suitable for chest image. There is 
scope for optim isation of dose and im age quality, as the dig ita l system s were 
operating at higher exposure levels than for film/screen.

16:00-17:30____________________________________ Room P

Genitourinary

SS 1607
Renal and adrenal masses
Chairpersons:
O.M. A l-Sham am  (Tripoli/LY)
H. N ish ilan i (Tokushima/JP)

B-0868
withdrawn by author

B-0869 16:00
Variation of renal cancer vascularization dem onstrated by color Doppler 
sonography
1.1. Dugan. V.V. Medvedev; Kiev/UA

Aim: To study distinctive feature of vascularization o f various renal cancer histo
logical variants according to the findings of co lor Doppler sonography.
Material and methods: The results o f co lor Doppler mapping (CDM), power Dop
pler mapping (PDM) and pulsed D oppler sonography (PD) of kidneys in 133 pa
tients with surgically verified diagnosis were retrospectivelly studied.
Results: The patients were divided into three groups. The first group included 96 
patients w ith ckear cell renal cell carcinom a (RCC) and 21 with granular cell RCC, 
the second group 11 patients w ith spindle cell o r sarcoma-like variant o f RCC and 
the third group 5 patients with epithelial carcinoma of renal pelvis (ECRP). In the 
first group the tum or contained a newly formed vascular network in 78.6 % of 
observations. Its blood flow  was characterized by chaotic state: variety o f linear 
blood flow  velocities (from 7 to 155 cm/s), absence o f gradient of reducing resis
tance indices (R l) from  large to small blood vesseks. In 48 observation a rte rio 
venous shunting (R l < 0.4) was revealed, in 37 -  h ighly résistants blood vessels 
(Rl < 0.7). In 12.8 % of patients o f the  first group the tumoral blood vessels were 
m ultip le, but separate, in 8.5 %  o f the  blood flow  in tum or was absent. The 
intratumoral blood flow was absent in patients of the second and the third group. 
Conclusion: Clear cell and granu larce li RCC had a developed vascular network 
or multiple sepsjarate intratumoral blood vessels in 91.4 % o f cases. Sarcoma-like 
RCC and ECRP were avascular in all cases.

B-0870 16:05

Contrast-enhanced power Doppler sonography in the diagnosis of solid  
renal tumors
J.M. Esteban. L.V. Maldonado, P. Chuan, M. Gil, J.M. Santamaria, F. Ferrando; 
Valencia/ES

Purpose: The objective o f th is study was to investigate the potential usefulness of 
contrast-enhanced power Doppler sonography in the differentiation of solid renal 
lesions.
M aterials and methods: Gray-scale and contrast-enhanced power Doppler 
sonography were perform ed prospectively in 34 solid renal lesions (15 renal cell 
carcinom as, 11 angiomyolipomas, tw o oncocytom as, 6 pseudotumors). The vas
cularization of the  renal m asses was investigated by means o f power Doppler 
sonography before and after intravenous injection o f ultrasound contrast agent, on 
the basis of blood flow  patterns within and around the lesions and compared them 
with contrast-enhanced CT scans and pathologic results.
Results: At precontrast scanning, low colour Doppler signal at the periphery or 
w ithin the lesion was observed in 18/34 patients only. A fter contrast adm inistra
tion, the signal-to-noise ratio increased, which allowed the  visualization o f tumor 
vessels in 28/34 patients, that is to say in all the renal neoplasms. In the cases of 
pseudotum or contrast-enhaced exam showed normal vascular distribution in the 
fetal lobations and colum ns of Bertin and no vascularization was detected in the 
cases of lobar nephronia.
Conclusion: Our experience suggests that the use o f contrast agent improves 
power Doppler sensitivity in depicting the tum or vessels which were m issed at 
baseline exam.

B-0871 16:10

US and CT findings of xanthogranulom atous pyelonephritis
J. Kim, D. Yu; Daejeon/KR

Purpose: To define the US and CT patterns of xanthogranulomatous pyelonephri
tis  (XGP).
Materials and methods: The US and CT findings 21 cases o f pathologically proven 
XGP in 20 patients (bilateral in one patient) were evaluated.The imaging findings, 
in com parison with pathology, were retrospectively evaluated with regard to extent 
of the disease, kidney size, the presence of calculi, hydronephrosis, and renal 
function, by tw o radiologists, who established a consensus.
Results: Sixteen of the 20 patients were female, and 19 were adult. The age 
ranged from 3 to  61 years (mean 45). In all patients except one, the disease was 
unilateral. In one patient, XGP was bilateral, and there were thus 21 cases. Seven
teen (81 %) of these were diffuse, four (19 %) were focal; extrarenai extension 
occurred in 13 cases (62 %), among which ipsilateral pleural effusion was noted in 
two. The kidney was enlarged diffusely in 12 cases (57 %), and focally in three 
(14 % ); urinary calculi were present in 16 cases (76 %), with staghorn calculi in 
four o f these; and hydronephrosis occurred in 17 (81 %). Impairment o f ipsilateral 
renal function was noted in 13 cases (62 %). Clinical findings of inflammation were 
noted in all patients.

280 A Q J  С D E F



Scientific Sessions

Conclusion: In addition to nephromegaly, renal function im pairm ent, urinary ob
struction due to calculi, which are typical features of XGP, the condition may also 
show variable US and CT findings. If the images obtained in a m iddle-aged woman 
with clinical findings of urinary infection show  atypical findings, we believe that 
XGP should be included in the differential diagnosis.

B-0872 16:20

Diagnostic significant tags of determ ination of abundance of tum ors of 
kidneys
K.P. Gordiyenko: Kiev/UA

Purpose: The definition of abundance of tum oural process is necessary for selec
tion of treatment tactics.
Materials and methods: There were 58 adult patients w ith the renal-cell carci
noma. Investigation were carried out on the: C T  “Somatom HQ" S iem ens (Ger
many): MRI “Bruker R-23" (Germany).
Results: The tumors of kidneys more often m et in the age of 50 -  80 years. Con
stitution of tumors depends on stage and sizes o f form ation by CT and MRI is 
determined. It is conditioned by change of a h istological constitution of a tumor. 
The tumors of the small s izes were homogeneous. The com plexities at definition 
of the I St stage of tumors of a kidney were not. The advantage MRI before CT was 
in definition o f tumoural throm boses in a renal vein and vein cave inferior. Yardstick 
of an estimation of a defeat of lym phatic nodes was increase o f their sizes, form a
tion of conglomerates, density change and signal strength.There were two pseudo
positive conclusions at single packed lymphatic nodes. The high specific ity MRI 
has resulted in pseudo-positive outcom es at an estimation o f a germ ination of 
tum ors in adjacent organs: (the perifocal edem a was valued as germ ination in 
adjacent organs).
Conclusion: MRI, like as CT, are useful as a method o f selection, which one is 
independently capable to determ ine a degree o f abundance o f tum oural process 
with accuracy 91.4 -  100.0 %.

B-0873 16:25

Evaluation of patients with hematuria: Value o f m ultislice-CT
M.M. Uaoowitzer. A.J. Ruppert-Kohlmayr, T. Meissnitzer, S. Alziebler,
T. Colombo; Graz/AT

Purpose: To assess advantages of MS-СТ in the evaluation of patients with pain
less hematuria and to assess the diagnostic value of 2D/3D-reconstruction meth
ods.
Methods and m aterials: A  selected group of patients with hematuria of unknown 
origin were examined with MS-CT. 10 patients underwent unenhanced CT and 32 
patients underwent four-phasic CT with small collim ation (2.5 mm), including an 
unenhanced phase, a corticom edullar and a nephrographic phase and an excre
tory phase using a compression device. Patients with acute flank pain were not 
included into the study.
Results: 8 transitional cell carcinom as (TCC) of the renal pelvis o r ureter, in 6 
renal cell carcinomas and 4 angiomyelolipomas have been revealed by MS-CT. In 
12 patients non-obstructive calculi have been encountered. O ther entities as the 
probable cause of hematuria included renal infarcts, pyelonephritis and ureteritis. 
No cause has been revealed in 10 %  o f patients. 4-phasic CT proved to  be very 
valuable in the diagnosis of renal cell carcinoma. The corticom edullar phase added 
no additional information in patients with TCC and inflam m atory diseases. MPR 
depicted the extension of intraureteral and intrapelvic masses more clearly whereas 
volum e rendered techniques (VR) showed the relationship between masses, col
lecting system and vasculature more distinctly than axial slices.
Conclusion: Although radiation dose is considerably high, M S-CT is highly valu
able in the detection o f m orphologic causes o f hem aturia and may avoid the time- 
consum ing combined use of additional imaging modalities.

B-0874 16:35

Imaging features of cystic renal cell carcinoma
PR. B iondetti. F. Franco, S. G ianpaolo; Brescia/IT

Purpose: The aim of our exhibit is to illustrate the spectrum  o f im aging features of 
Cystic Renal Cell Carcinoma (CRCC).
Materials and methods: We report 44 patients (33 males, 11 females; age rang
ing between 20 and 76 years, mean 52 years) with h istologically proved CRCC. 
The indication for imaging was haematuria (12 cases), flank pain (10 cases), re
current urinary infections (7 cases); in 15 cases im aging was performed because 
of symptoms unrelated to the upper urinary tract (incidental detection). All patients 
had US and CT; 18 patients had also MR; in 8 cases percutaneous needle-biopsy 
was performed, wich was positive in 2 cases.

Results: According to Bosniak classification, we found a m alignant pattern in 26 
cases (59 %): irregular o r nodular thickening of the  cyst wall o r of the septa with 
contrast enhancement. In 15 patients (34 % ) the findings were in accordancy with 
Bosniak type 3 lesion: irregular o r nodular thickening o f the  cyst wall, thick septa, 
multiloculated aspect w ithout contrast enhancement. In 3 cases (7 %) the main 
feature was a high density cystic content, indicating a Bosniak type 2 lesion; these 
patients underwent surgery because symptomatic. In 1 case the lesion failed to be 
characterised (indeterm inate mass).
Conclusions: In our series 47 %  o f cystic tum ors m issed a frankly malignant 
pattern; in these cases Gagolin ium -enhanced MR proved the most useful d iag
nostic tool.

В-0875 16:45

CT and US findings o f m ultilocular cystic renal cell carcinoma
J. K im ', K. Kim2, J. Lee3; 'Daejeon/KR, ?Seoul/KR, 3Pusan/KR

Purpose: To analyze the im aging findings o f multilocular cystic renal cell carci
nom a (MCRCC), a recently described variety o f renal cell carcinom a w ith charac
teristic pathologic and clinical features.
Materials and methods: Ten adult patients w ith pathologically proven unilateral 
MCRCC who underwent ultrasonography (US) and com puted tom ography (CT) 
were included. Their radiologic findings were retrospectively evaluated for the cys
tic content, wall, septa, nodularity, and solid portion, by three radiologists who 
established a consensus. Imaging and pathologic findings were compared. 
Results: All patients were adults with age ranging from  33 to 68 (mean 46) years. 
On US and CT images, all tum ors appeared as well-defined multilocular cystic 
m asses com posed o f serous or com plicated fluid. In a ll patients, unenhanced CT 
scans revealed hypodense cystic portions, and in four tumors, due to  the pres
ence o f hem orrhage or gelatinous fluid, som e hyperdense areas were also noted. 
In no tum or was an expansile solid nodule seen in the  th in septa. Small areas of 
solid portion constituting less than 10 %  o f the entire lesion were found in six of the 
ten tumors, and these areas were slightly enhanced on contrast-enhanced CT 
scans.
Conclusion: On US and CT images, MCRCC appeared as a well-defined mul
tilocular cystic mass with serous, proteinaceous or hem orrhagic fluid, w ith no 
expansile solid nodules in the thin septa, and som etim es w ith sm all slightly en
hancing solid area. Where radio logic exam inations dem onstrates a cystic renal 
mass o f th is kind in adult males, MCRCC should be included in the differential 
diagnosis.

B-0876 16:55

CT guided biopsy in the assessm ent of renal lesions (Bosinak 3+2 F)
E.K. Lang '. R. Macchia*, В. Gayle2, F. R ichter3; 'N ew  Orleans, LA/US,
B rook lyn . NY/US, 3Newark, NJ/US

Purpose: Establish efficacy of C T  guided biopsy of renal lesions (Bosniak 3) with 
progression on follow-up versus surgical exploration.
Methods and m aterials: 60 patients with diagnosis o f cystic renal m ass (Bosniak 
3) by CT and ultrasound showed progressive changes on follow-up imaging ex
am ination. (Age 32 -  93, 34 males, 24 fem ales) Underlying medical conditions or 
age established perference for m inimal invasive follow-up in 42. CT guided biop
sies and aspirations through a 19 gauge coaxial sheath w ith a 20 or 21 gauge 
Chiba or Franseen needle were performed. Specimens were assessed by cytopa- 
thology, flow  cytometry, and for LDH, am ylase, lipids, protein and creatinine. C ul
tures were perform ed on all.
Results: A defin itive diagnosis was established in 60 patients (abscess 11, 
haemorrhage 11, cystic renal cell carcinom a 6, o ther malignancies 1, benign neo
plasm s 4, complex haem orrhagic and inflam m atory cysts 27). 2 lesions m isdiag
nosed as renal ce ll carcinom a proved to  be a xantogranulom atous pyelonephritis, 
w ithout calculus, in one and parenchymal haem orrhage in the other. 
Conclusion: CT guided biopsy of indeterm inate renal masses show ing progres
sion on follow-up imaging examination is recommended as m inim ally invasive, 
cost effective, low complication rate and reasonably effective procedure.

B-0877 17:05

Detection o f small adrenal masses: Prospective com parison of ultrasond  
and contrast-enhanced spiral CT
W. Schwarz. C.F. Dietrich, J. Trojan, A. Thalhammer, T.J. Vogl;
Frankfurt a. Main/DE

Purpose: To com pare the efficacy of u ltrasound to  contrast-enhanced spiral CT 
for detecting o f small adrenal tum ors and evaluate whether adrenal m asses less 
than 20 mm in size could be routinely detected by sonography.
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Materials and m ethods: 40 patients with 47 adrenal tum ors (right adrenal gland 
masses, n = 17; left, n =  30; bilateral, n = 9; size 22 ±  16 mm; median 16 mm; range 
5 ±  80 mm) underwent prospectively h igh-resolution ultrasound examinations. 
Sonography were perform ed unaware of detection and size of pathologic adrenal 
masses, as docum ented by contrast-enhanced CT of the adrenal gland region 
prior to enrollment.
Results: The sensitivity of u ltrasound for the detection of adrenal tum ors was 
100 % for tum ors o f the right and 87 %  for tum ors of the left adrenal g land. The 
specific ity of sonography was 89 %  for tum ors o f the right and 90 %  for tum ors of 
the left adrenal gland. The sensitiv ity and specificity o f u ltrasound for detection of 
adrenal masses less than 20 mm in size were not significantly different from  those 
of tum ors > 20 mm.
Conclusion: Ultrasound is useful fo r evaluation of adrenal tumors, irrespectively 
o f size. Nevertheless, small tum ors o f the left adrenal gland m ight be m issed in 
rare cases. Thus, sonography o f adrenal gland can routinely be used for screening 
and follow ing up.

B-0878 17:15
Adrenal vein sam pling in prim ary aldosteronism  with equivocal CT and 
MR findings: Results in 104 consecutive patients
M. C hiesura Corona. C. Fittà, G. Rossi, A.C. Pessinä, G. Feltrin; Padova/IT  

Objectives: To investigate the feasibility, sensitivity, specific ity and accuracy of 
adrenal vein sampling in patients with inconclusive CT and MR in the identification 
of adenoma.
Material and methods: 1990 to 1999,104 hypertensives were submitted to adre
nal vein sam pling for m easurem ent of plasm a aldosterone (A) and cortisol (C) 
levels. Selectivity of AVS was assessed by the ratio between С levels in each 
adrenal vein and in the infrarenal inferior vena cava plasma (C^VGvc)· ROC analysis 
was carried out to establish the best AVS-derived index to d iscrim inate between 
patients with and w ithout APA and the degree o f selectivity that could provide an 
accurate diagnosis.
Results: APA (average d iam eter was 12.2 mm ) was diagnosed in 41 patients 
(40 %). Adrenal vein rupture leading to partial adrenal loss occurred in one patient 
(0.9 % com plication rate). By assum ing a cutoff value of GidVGvc ^  1.1 AVS was 
selective in 85.7 % on the right and 94.1 %  on the left side, and bilaterally in 80.6 % 
o f cases. O f all AVS-derived indexes, the aldosterone/cortisol ratio (A/С ) of one 
over the A/С  contralateral side [(A /C W iA /C )« *« ,] furnished the best diagnostic 
accuracy. With a bilaterally selective AVS, a cut-o ff value of (A/C)5lltó/(A/C)conv. ä 2 
provided a conclusive etiologic diagnosis o f PA in 79.7 %  of cases. 
Conclusions: AVS resulted to  be feasible and safe. When bilaterally selective (i.e. 
G V C ivs >1.1) (80 % of cases), a ratio o f (A/C)slde/(A/C)com, > 2 provided the  best 
com prom ise of sensitiv ity and false positive rate for lateralization o f the etiology of 
PA.
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08:30-10:00 Room F В-0881 08:50

Genitourinary

SS 1707
Male genital tract
Chairpersons:
M.J. Kellett (London/GB)
R.A. Kubik-Huch (Zürich/CH)

В-0879 08:30

3D power Doppler TRUS in the follow-up o f acute prostatitis
M. Kisliakova. V.V. Gajonova, A.V. Zoubarev; Moscow/RU

Purpose: To evaluate the role of 3D PD TRUS in monitoring response to treat
ment in acute prostatitis.
M ethods and materials: 35 patients (age range 1 8 - 5 6  years) with acute pros
tatitis underwent TRUS exam ination before, during and after treatm ent (from 2 to 
5 TRUS examinations per patient, depending on the follow-up results). Vascularity 
of the prostate and of all focal lesions were studied using 2D Power Doppler (2D 
PD) and 3D Power D oppler (3D PD). All system settings were constant in each 
patient throughout the follow-up study. 2D PD results were com pared with 3D PD 
data. US-results were com pared with clin ical and laboratory data.
Results: C hanges in echogenicity a llows monitoring o f the response to treatm ent 
in grey scale TRUS in 71 % o f patients. 2D PD failed in 18 (51 % ) cases to deter
m ine changes in vascularity. Reconstructed 3D im ages sim plify follow-up evalua
tion o f the vascularity in acute prostatitis. 3D PD TRUS allowed depiction of the 
overall vascularity o f the prostate and in focal lesions and dem onstrated excellent 
com patib ility of the follow-up data. TRUS grey scale and 3D PD results were s im i
lar in monitoring response to  treatm ent in acute prostatitis with clinical and labora
tory data in all 100 % cases.
Conclusion: 3D PD TRUS was superior to  2D PD in depiction of the vascularity in 
acute prostatitis. Changes in echogenicity and vascularity a llowed monitoring of 
the response to treatment in acute prostatitis. 3D PD TRUS is a  useful tool in 
m onitoring response to treatm ent in acute bacterial prostatitis.

B-0880 08:40

New diagnostic approach for biopsy localization of prostatic nodules 
using M RI-phased array coil
V. Panebianco. С. Catalano, A. Laghi, I. Sansoni, R. Alcetta, M. Ciccariello,
R. Passariello; Rom e/IT

Purpose: To determ ine the  role of the MRI using polarized phase array coil to 
predict site o f neoplastic nodule a t transrectal ultrasound-guided biopsy.
Method and m aterials: 91 patients (age range 5 0 - 8 1  a) w ith high PSA values 
(7 -  84 ng/ml) and negative (28) o r doubtful (63) TRUS. MRI exam ination were 
perform ed on 1.5 T V ision plus (Siemens), using phase-array coil. A 2D FSE se
quence was used on axial, sagittal, coronal planes, w ithTR  4300, TE eff. 132, ETL 
33, matrix 420 x 512, FOV 280, Phase oversam pling 80 %. A T 1 weighted GRE 
sequence was also used to evaluate pelvic anatomy (FLASH 2D, TR 117.3, TE
4.1, matrix 140 x  256). Total examination time was less than 20 minutes. Biopsy 
results were considered “gold standard" for statistical porpouse.
Results: W e observed in all patients good anatomical details of the prostate gland. 
In all exam inations, we found peripheral zone having changes with different mor
phology: 15 round, 13 lobular, 23 plaque (suggestive for neoplastic changes); 5 
linear, 33 triangular, 40 bilateral strips (suggestive for inflam m atory changes). 
C oncerning the staging, we observed capsular involvement in 18 cases, seminal 
involvement in 15, lym phoadenopaties in 15 cases. Sites o f cancer predicted by 
MRI well correlated with sites o f cancer at biopsy. There were 3 false negative MRI 
results among patients undergoing subsequent biopsy.
Conclusions: MRI is a valid mean to  value prostatic gland anatom y and to  iden
tify  and “characterize” prostate cancer in patients with negative or doubtful TRUS 
findings. Nodule localization on MR im ages is well correlated to echo-guided bi
opsy site.

The effects o f PC SPES-therapy on prostate cancer as determ ined by 
magnetic resonance imaging and spectroscopic imaging: A preliminary 
report
A.E. W efer’ , D. V igneron2, H. Hricak3. M. Swanson2, J. W efer1, M. G alanski’ ,
J. Kurhanewicz2; 'Hannover/DE, !San Francisco, C A /U S ,3New York, NY/US  

Purpose: To investigate the m orphologic and m etabolic effects of the popular PC 
SPES herbal therapy on prostate cancer using magnetic resonance imaging (MRI) 
and spectroscopic imaging (MRSI).
Materials and methods: Fifteen patients (mean age 60 years, SD 6.3) taking PC 
SPES for prostate cancer (mean therapy duration 7.3 months, average dose 5.2 
caps/day) underwent endorectal MRI and MRSI (25 exams total). MRI and MRSI 
findings were reported by sextant using a standardized anatom ic model of the 
prostate. Regions o f cancer within the peripheral zone were identified based on 
low signal intensity on T2 weighted MR images and com pared w ith changes in 
se ru m  P S A  le v e ls . A b n o rm a l m e ta b o lis m  w as  d e f in e d  on  M R S I as 
(choline+creatine)/citrate ratio > 2  SD above normal values, atrophy on MRSI if 
choline and citrate signal/noise ratios were < 5.
Results: MRI/MRSI detected regions of healthy peripheral zone tissue in 13 of 15 
patients. A lthough a significant decrease in PSA (p = 0.004) was observed among 
the patient population, regions of cancer were detected by MRSI in all patients. 
A trophic voxels were observed in 6 patients (mean: voxels 13.2 %; mean therapy
7.2 months, range 0 .4 -1 8 ) ,  and no atrophy in 9 patients (mean therapy 7.2 months, 
range 2 - 1 3 ) .  There was no significant correlation between MRI/MRSI findings 
and PC SPES duration, dosage and Serum-PSA.
Conclusions: A heterogeneous morphologic and metabolic effect of PC SPES 
was observed, with imaging findings indicative of prostate cancer even in cases of 
m arked PSA response to PC SPES.

B-0882 08:55

3D transrectal power Doppler sonography in the assessm ent of response 
to radiotherapy of prostate cancer
V.V. Gajonova. A.V. Zoubarev; Moscow/RU

Purpose: To study dynam ic changes of US parameters after radiotherapy (RT) in 
PC and correlate them with dynam ic changes of PSA data and define the value of 
3D PD TRUS.
Method and m aterials: 100 patients w ith biopsy proved PC that received a com
bined horm onal and RT were examined by 3D PD TRUS with a 3 months interval 
to 24 months. Dynamic changes of PSA level and o f US parameters (glandular 
and residual tum or volum es -  R (TV), echogenicity, grey scale intensity, vascular
ity degree) were evaluated. Reduction time of PSA and US parameters were stud
ied. Dynamic curves of the changes of different US parameters were modulated. 
Progression or regression o f the disease was evaluated based on clinical, labora
tory data and US results.
Results: M ean reduction time o f R (TV) and PSA level were the most accurate in 
assessm ent o f RT effect. Reconstructed 3-D PD images sim plified the follow-up 
evaluation of the R (TV) and improved standardization of com parative US data. R 
(TV) and PSA were accurate in predictive poor outcom e in 5 pts that developed 
clin ical recurrences with distant m etastasis o r local tum or growth 12 to  15 months 
a fter RT. 3D PD TRUS data correlated with PSA in 95 % of cases.
Conclusions: TRUS is a  useful tool in the follow-up of RT treated patients. Dy
nam ic changes in R (TV) w ith PSA allowed non-invasive and accurate monitoring 
o f the response to treatm ent in PC. W e believe that application of 3D PD TRUS in 
the PC follow-up algorithm  will enhance detection o f the residual cancer.

B-0883 09:05

Role of MRI using phased-array coil in identification of local prostatic 
cancer recurrence after radical surgery
V. Panebianco. A. Laghi, С. Catalano, M. C iccariello, I. Sansoni,
A. Bartolom ucci, R. Passariello; Rom e/IT

Purpose: To assess the effectiveness of MRI using phased array coil in identifying 
early prostate cancer recurrences
M ethod and m aterials: 35 patients considered at risk for prostate cancer recur
rence (PSA values 1 2 - 5 6  ng/ml) follow ing total prostatectomy were referred for 
MRI. All patients had been subm itted to radiation theraphy after surgery. MRI ex
am inations were performed on a 1.5 T  S iemens V ision plus MR imager, using a 
c ircularly polarized phased array coil, w ithout using an endorectal coil. A  2D FSE 
sequence was used on axial, sagittal and coronal planes, with TR 4300, TE eff. 
132, ETL 33, matrix 420 x 512, FOV 280, Phase oversampling 80 %. A T  1 weighted 
GRE sequence was also used to evaluate the pelvic anatomy (FLASH 2D, TR
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156, TE 2.3 ms, matrix 131 x  256, TA 20 s). Th is sequence was repeated after i.v. 
injection of Gd-DTPA (0.0025 mmol/kg). Total examination time was less than 20 
minutes.
Results: In all patients good anatom ical details of the prostatic area could be 
evaluated using the phased array coil. W e observed cancer recurrence in 27 pa
tients. All nodules were detected as: hypointense on T 1 weigheted im ages and 
m ildly hyperintense on T2 weigheted images. A fter Gd-DTPA injection in 19 nod
ules strong enhancement, in 6 moderate enhancem ent and in 2 nodules no en
hancement were found. Confirmation o f diagnosis was obtained in all positive cases 
at biopsy or surgical removal.
Conclusions: MRI is a valid technique to assess recurrence o f prostate cancer. 
The use of a phased array coil, with injection of Gd-DTPA represent a non invasive 
and easily reproducible m ethod in the  fo llow  up of these patients.

B-0884 09:15

Value of MR imaging and MR-urography in the differential diagnosis of 
prostatic and periprostatic cysts
G.M. Heinz-Peer. A. Etele-Hainz, W. Reiter, L. Zaunbauer, M. Marberger,
G. Lechner; Vienna/AT

Purpose: To evaluate the value of MR imaging and MR-Urography in the d ifferen
tial diagnosis o f periprostatic cysts.
Methods and materials: MR im aging and MR-Urography was perform ed on 12 
patients with the clinical suspicion o f congenital prostatic o r periprostatic cysts. 
The admission for MR examination was based on digital rectal examination and 
on sonography in all patients. Patients w ith congenital cysts additionally under
w en t c o nve n tio na l te c h n iq u e s  like  v o id in g  cy s to g ra p h y  and  re tro g ra d e  
urethrography. An intravenous urography was performed on 2 patients. 6 patients 
underwent cystoscopy. A fine needle aspiration w ith histological and cytological 
examination was performed on 4 patients. One patient underwent surgical resec
tion o f the cyst.
Results: MR im aging showed 15 cystic lesions (mean volume 5.37 ±  1.83 cm 3) in 
12 patients w ith congenital prostatic and periprostatic cysts. On the basis of MR- 
urography the diagnosis of seminal vesicle cysts was established in 7/12 patients. 
3  patients presented with an utriculus cyst. On 2 patients a Müllerian duct cyst was 
diagnosed. All patients with sem inal vesicle cysts were found to  have renal agen
esis. On one patient a contralateral hydroureteronephrosis was observed. In add i
tion, in th is patient an ectopic insertion of the ipsilateral ureter was suspected. 
Conclusions: MR imaging allows an excellent depiction of congenital prostatic 
and periprostatic cysts. In addition, together with M R-urography it is of great value 
in the differential d iagnosis of congenital cysts.

B-0885 09:25

M um ps orchitis: Ultrasound diagnosis, follow-up and clinical correlation
M.K. Sapundzieski. M. Zezoski, J.S. Jordanoski. A. Risteski: Prilep/M K  

Aim: M um ps orchitis often lead to  infertility. We like to present the m ost frequent 
ultrasound changes in this disease, and through fo llow  up and clinical correlation 
to select patients for early treatment.
Materials and methods: There were 566 patients with m um ps in 1996. 73 of 
them had also orchitis. Four years later, during 02 -  03/2000 we reviewed again 
34 o f them, aged among 1 7 - 2 6  years. Scrotal u ltrasound exam ination was done 
using 7.5 MHz linear probe, m easuring size and echogenicity of both testicles and 
other scrotal findings. Ultrasound was correlated w ith clin icians examination and 
with native, quantitative spermatogram.
Results: 12/34 patients had normal scrotal ultrasound examination. In 22/34 
(64.7 %), there were pathologic findings: small testicular size in 20 (58.8 % ), het
erogeneous testicular parenchyma due to  chronic orchitis  in 20 (58.8 %), varico
cele in 8  (23.8 % ), small hydrocele in 3 (8.8 % ) and parenchym al ca lcifications in 
2  (5.9 % ). Corre lation w ith  c lin ic ian was positive in 82.4 %, and w ith native 
spermatogram in 75 % .The  m ost pathologic findings were unilateral. 
Conclusion: Scrotal ultrasound is of great help in d iagnosis and follows up of 
patients with mumps orchitis. A lthough patterns are not characteristic, selecting of 
abnormal findings is essential for prevention and early treatment.

B-0886 09:30

Iontophoresis for treatm ent of peyronie’s disease: Assessm ent of high 
frequency ultrasonography
G. Helweg. A. Klauser, H. Madersbacher, M. Daniaux, P. Soegner, F. Frauscher,
D. zur Nedden; Innsbruck/AT

Purpose: Peyronie’s d isease is a debilitating and m utilating condition. Non-surgi- 
cal treatm ents show lim ited efficacy. Prom ising prelim inary results on iontophore
sis, a non-invasive m ethod to enhance transderm al drug transport, are reported. 
The goal o f our study was to  assess the value o f h igh-frequency ultrasonography 
(US) in patients w ith peyronie's d isease treated with iontophoresis. 
Method/m aterials: Twelve patients with peyronie’s disease were investigated us
ing high-frequency US (12 M Hz probe, S iem ens Elegra, Germ any) before and 
after iontophoresis. The iontophoresis was perform ed 3 tim es a week with 5 mA 
fo r 20 m inutes via 2 electrodes connected to the cham ber and to an abdominal 
pad. In each session 10 mg verapamil and 4 m g dexam ethasone are adm inis
tered. The sonographically assessed plaque size and echogenicity was evaluated 
and compared w ith the clin ical outcome.
Results: In 9 o f 12 patients (75 %) we found a significant decrease of plaque size 
(p < 0 .0 1 ). E ight patients (6 6% ) presenting w ith hyperechoic fibrous plaques 
showed post-treatment a substantial loss of echogenicity. Penile pain during erec
tion disappeared in 10 patients (83 %) and recurvatum  dim inished in 7 patients 
(58 %). The sonographic findings correlated well with the clinical outcome (r® -  0.85). 
Conclusions: High-frequency US provides excellent information about m orpho
logical changes resulting from iontophoresis and proved to be helpful in therapeu
tic follow-up o f patients suffering from  peyronie's disease.

B-0887 09:40

Transurethral alprostadil adm inistration with MUSE (“M edicated Urethral 
System for Erection”): Assessm ent o f hem odynam ic effects by color 
coded Doppler ultrasound in men with erectile dysfunction
M. Daniaux, M. Studen, F. Frauscher, A. Klauser, L. Pallwein, G. Helweg,
G. Bartsch, D. zur Nedden; Innsbruck/AT

Purpose: The goal of our study was to evaluate the  hem odynam ic effects o f tran
surethral alprostadil adm inistration with MUSE ("Medicated Urethral System for 
Erection”) in patients w ith erectile dysfunction using co lor coded Doppler ultra
sound (US).
Method/m aterials: Forty-eight patients (age range: 1 9 -7 1  a) presenting with 
erectile dysfunction underwent co lor coded Doppler US examination. Peak sys
to lic velocity (PSV), end diastolic velocity (EDV), tim e averaged velocity (TAV), 
resitive index (Rl), pulsatility index (PI) and penile a rteria l d iam eter were mea
sured in the  cavernous arteries over 30 m inutes (one m easurem ent each 5 m in
utes). W e com pared the sonographic findings follow ing transurethral adm inistra
tion of 1000 pg alprostadil (MUSE) and intracavernosal injection of 10 pg alprostadil. 
Response of vasoactive agents was classified according to  the International Index 
o f Erectile Function (IIEF).
Results: A dose of 1000 pg transurethral alprostadil resulted in significant increases 
in PSV, TAV, Rl and PI and cavernous artery diam eter in 26 o f 48 patients (55 %) 
and in 39 of 48 patients (82 % ) after intracavernosal injection o f 10 pg alprostadil. 
The EDV was significantly higher a fter transurethral a lprostadil (mean: 7.1 cm/s) 
compared with intracavernosal injections (mean: 2.6 cm /s) (p < 0.01 ). Transure
thral a lprostadil resulted in satisfactory reactions (IIEF score: 24 -  30) in 22 o f 48 
patients (46 %) and intracavernosal injections in 40 of 48 patients (83 %). 
Conclusions: The advantage of the technically easy use o f the transurethral 
alprostadil adm inistration is confronted w ith a  considerably lower efficacy. There
fore intracavernosal injection must be fu rther on considered the “gold standard” in 
alprostadil adm inistration to test for patient responsiveness to local vasoactive 
agents.

B-0888 09:50

MRI o f penile fracture: Diagnosis and therapeutic follow-up
M. Uder. D. Gohl, M. Takahashi, H. Derouet, B. Kramann;
Hom burg a. d. Saar/DE

Purpose: The rupture of the corpus cavernosum  is a rare injury of the erected 
penis. The present study describes the role o f m agnetic resonance imaging (MRI) 
for diagnosis and therapeutic follow-up of this injury.
Methods: Four patients with suspected penile fracture were examined by MRI. 1, 
6 and 12 w eeks after surgical repair o f the penile fracture MRI examinations were 
performed.
Results: In all patients T 1 -weighted im ages dem onstrated a rupture o f the corpus 
cavernosum  as discontinuity of low signal intensity o f tunica albuginea. C oncom i
tant subcutaneous hem atom a was visualised on T1- and T2-weighted images.
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Haematomas in the corpus cavernosum  could be best d ifferentiated on contrast 
enhanced T1 -weighted images. Findings were confirm ed intraoperatively. In all 
cases sim ilar healing process was observed. During the healing process, the tunical 
suture showed an increase in signal intensity on the T1-weighted spin echo se
quences. The healing tunica albuginea tissue showed a contrast enhancement. 
A fter four months the tunica showed again a low signal intensity on all SE-se- 
quences. These findings can be explained by the form ation o f vascularised granu
lation tissue during cicatrisation.
Conclusion: Even if experiences are lim ited, MRI seems to be a prom ising imag
ing m odality for the diagnosis and follow-up examination o f penile fractures.

10:30-12:00_______________________    Room В

Musculoskeletal

SS 1810a
Densitometry and bone marrow abnormalities
Chairpersons:
L. D iankov (Sofia/BG)
H.K. Genant (San Francisco, CA/US)

В-0889 10:зо
High resolution MRI of the calcaneus in post-m enopausal fem ales with 
and w ithout osteoporotic spinal fractures
T.M. Link'.V . Vieth2, J. M atheis2,W . Heindel2, E.J. R um m eny1, S. Majumdar3; 
'M unich/DE, 2M ünster/DE, 3San Francisco, CA/US

Purpose: The purpose of th is study was to com pare BMD of the spine and hip 
w ith structure measures obtained from  high resolution (HR) m agnetic resonance 
(MR) images of the ca lcaneus in the prediction o f spine fracture status.
Material and methods: The study population consisted o f 20 postmenopausal 
fem ale patients w ith osteoporotic spine fractures and 20 age-matched postm eno
pausal controls. Axia l and sagittal HR MR im ages of the calcaneus were obtained 
in all females using a T1-weighted spin-echo sequence w ith a slice thickness of 
1 mm and an in plane spatial resolution o f 0.195 χ 0.195 mm. Texture analysis 
w as pe rfo rm e d  us ing  m o rph o log ica l param e te rs , a n a lo go u s  to  s tandard  
histomorphometry. Additionally, BMD o f the spine was obtained using quantitative 
computed tomography (QCT) and of the hip with dual-energy X-ray absorptiometry 
(DXA).
Results: Significant differences between both patient groups were obtained using 
BMD of the spine (115.5 versus 62.7 mg/ml, P < 0 .0 1 ) and hip (femur neck: 0.91 
versus 0.74 mg/cm2, P = 0.038) as well as using m orphological parameters in the 
HR MR im ages of the calcaneus (app. BV/TV: 0.33 versus 0.23, P < 0 .01 , app. 
Tb.Sp 0.52 versus 0.68, P < 0.01 ).
Conclusion: In this study BMD of the spine and structure m easures of the calca
neus were best suited to  predict the osteoporotic fracture sta tus o f the spine while 
BMD o f the hip showed a lower but still significant discrim ination of fracture and 
non-fracture patients.

B-0890 10:40

Vertebral fractal analysis: A potential m ethod for BMD and fracture risk 
evaluation
G. Feltrin. C. Dus, E. Tosi, С. Saccavini; Padova/IT

Purpose: Increased bone fragility is the base for fracture risk; and the architec
tural changes o f sponge bone is the most im portant cause of fragility. W hile BMD 
evaluates the bone mass loss, it doesn’t evaluate the bone elasticity o r fragility. We 
have attem pted by fracta l analysis the evaluation of trabecular bone texture. 
Methods and m aterials: In the first step we studied 45 autoptic human lumbar 
vertebrae with conventional radiography (CR), HRCT, QCT and vertebral section 
microradiography. Furtherm ore the im ages o f m icroradiography obtained were 
analyzed by a com puted fractal study to evaluate the cancellous structure.
In the second step we studied 150 female patients underwent to the procedure to 
rule out osteoporosis with lum bar spine CR, spiral CT and BMD. The spiral CT 
images are evaluated by fractal analysis (FA), calculated by FD3 (a program w rit
ten by J. Sarraille and Peter di Falco).
Results: We observed a good correlation between BMD and Fractal dimension 
on autoptic vertebrae. In fact in osteoporotic patients we have found an ordered 
structure but a m inimal structural complexity. The FA values are strictly correlated 
(r =  0.94) to the correspondent BMD.
We com pared in patients BMD and FA values on vertebral cancellous structure 
with satisfactory correlation.

Conclusions: Fractal analysis of spiral C T  im ages should be used to evaluate the 
trabecular texture, m ineralization o f bone and fracture risk even in living patients 
to  obtain a supplem ental param eter of BMD evaluation and possibly of scheletal 
deterioration.

B-0891 10:50

Im pact of renal transplantation on the calcaneal trabecular bone architec
ture
T.M. Link'. S. W aldt', O. Saborowski2, D. Newitt3, Y. Lu3, S. Majumdar3; 
'M un ich /D E ,2M ünster/DE, 3San Francisco, CA/US

Purpose: High resolution m agnetic resonance im aging (HR-MRI) o f the calca
neus was perform ed in patients pre- and post-renal transplantation to analyze the 
trabecular bone structure and to com pare this technique with bone m ineral den
sity (BMD) in predicting osteoporotic fracture status.
Material and methods: HR-MRI o f the calcaneus was perform ed at 1.5 T  in 48 
patients post- ( 6 - 1 2 0  months) and 12 patients pre-renal transplantation. S truc
ture measures analogous to bone histom orphom etry were calculated. BMD of the 
lum bar spine was determ ined using quantitative com puted tomography (QCT). In 
addition fracture status o f the spine and the peripheral skeleton was assessed. 
Results: Structure m easures showed no significant differences between patients 
pre-and post-renal transplantation fo r both structures measures and BMD. Os
teoporotic fractures were found in 3 o f the 12 pre- and 16 of the 48 post-transplant 
patients. Structure measures and BMD were lower in patients with fractures; d if
ferences, were significant for some o f the structure measures, spine BMD but not 
for h ip BMD.
Conclusion: Differences between pre-and post-renal transplant patients were not 
s ign ificant for both structure m easurem ents and BMD. However, significant differ
ences were found in the fracture and non-fracture patients for some of the struc
ture measures and BMD o f the spine; the best results were found for a combina
tion of both.

B-089211 oo
The value of the STIR-sequence to  rule out suspected osteomyelitis
A.H. M ahnken. A. Bücker, G .В. Adam, R.W. Günther; Aachen/DE  

Purpose: To assess the necessity of Gd-DTPA enhanced MR-sequences after 
inconspicuous Short-Tau Inversion-Recovery (STIR) sequence to rule out the di
agnosis of osteomyelitis.
Material and m ethods: Two experienced radiologists retrospectively analyzed 
112 MR examinations performed for clinical suspected osteomyelitis. All exam ina
tions were perform ed a t 0.5 T  including STIR, T 1 -weighted spin echo sequences 
(T1 SE) before and after application of Gd-DTPA. T2-weighted images were ob
tained in 93 cases. STIR sequences were evaluated first, followed by T1 SE and 
T2-weigthed images. Diagnoses were established by follow-up (80), operation (22) 
and biopsy (10).
Results: Osteomyelitis was diagnosed in 53 cases.The remaining 59 cases yielded 
other diagnoses. Sensitivity and specificity of the  STIR sequence were 100 % and
49.2 % respectively. Specificity reached 79.7 % by including T 1 SE images and 
increased to  83.1 %  when contrast enhanced images were considered addition
ally. T2-weighted im ages added no fu rther information.
Conclusion: An inconspicuous STIR sequence alone sufficiently rules out the 
diagnosis o f osteomyelitis. The STIR sequence with additional T 1 SE images dem
onstrates a high sensitivity and specificity for osteomyelitis.

B-0893 11:10
Functional MRI in Paget's disease o f bone: Correlation of bone perfusion 
and m etabolism
M. Libicher. M. Daniels, C. Kasperk, L. Grenacher, G.W. Kauffmann; 
Heidelberg/DE

Purpose: To describe bone perfusion in Paget's d isease of bone with dynamic 
contrast enhanced MR imaging. To com pare results with corresponding bone pa
rameters.
Material/m ethods: 20 patients w ith Paget's disease (17 men, 3 women, aged 
5 8 - 7 6  years) were examined with conventional and dynamic MRI at 1.5 T. For 
dynam ic MRI, a saturation recovery TurboFLASH sequence was used with a high 
tem poral resolution of 13 slices per ten sections. Signal tim e changes were ana
lyzed using a pharm acokinetic model and computed parameter values were visu
alized by co lor-coded overlay (param etric images). Pharmacokinetic parameters 
(am plitude A; exchange rate constant k21 ) were correlated to parameters of bone 
metabolism.
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Results: A significant association was found between amplitude A and alkaline 
phosphatase (r = 0.7, p < 0.01). Parametric im ages showed high perfusion areas 
in active Paget’s d isease whereas in treated patients perfusion was significant 
lower. Furthermore regional perfusion w ithin bone could be evaluated. 
Conclusion: Dynamic contrast enhanced MRI can describe bone perfusion in 
Paget's disease. There is a significant correlation of bone perfusion and metabolic 
activity. This m ight be a diagnostic strategy for evaluation of activity o r m onitoring 
therapy of Paget's d isease of bone.

B-0894 11:20

MRSI of bone marrow in patients w ith leukemia
0.W . Schulte. H. Kugel, C. Jung, В. Krug, М . Jensen, K. Lackner; Cologne/DE

Purpose: To dem onstrate the correlation between the changes in the fat-water 
ratio o f bone m arrow as a param eter fo r response to chemotherapy. 
Method/materials: Volume selective Ή  spectroscopy was performed using a stan
dard 1.5 T  imaging system (Gyroscan ACS NT, Powertrak 6000). In 20 patients 
with acute myelocytic o r lymphatic leukemia, T 1 -and T2-weighted imaging in the 
coronal and sagittal direction was performed, a < 8 cm3 measurement volume was 
positioned in the bone marrow of a  lum bar vertebra. Using the PRESS sequence 
w ithout water suppression (ТЕ 40 ms, TR 2000 ms, bandwidth 1 kHz), exam ina
tions were performed before and during chemotherapy (after 1, 2, 3, 4, 5 months 
of treatment). Fat-water ratios were determ ined and correla ted with bone marrow 
histology and peripheral blood counts. Age-related standard values for water-fat 
content were used as a reference.
Results: In healthy people, the fat-water ratio is -1 , while fat content increases 
with age. Our examinations of patients with acute leukemia revealed that their 
bone marrow produces very low lipid signals and a high water signals, probably 
due to  the markedly h igher cellu larity of pathologic bone marrow. Shortly after 
chemotherapy, the water signal was found to  decrease and the fat signal norm al
ized. An increased water signal a fter chem otherapy proved a poor prognostic fac
tor for recurrence.
Conclusions: Bone marrow Ή  spectroscopy is a  useful and noninvasive method 
for determ ining fat-water ratios as a param eter for predicting response to chem o
therapy. Further studies are required before this promising tool can be implemented 
in clinical routine.

B-089511:30

An update on the use of ultrasound in osteom yelitis
A.K. Nath. A.U. Sethu; M uscat/OM

Objectives: An update study w ith 200 patients o f our previously published paper 
“Nath AK, Sethu AU", AUG 1992, Use o f u ltrasound in osteomyelitis, (BJR) Vol. 
65, No. 776, 649-652  which had 25 patients.
Methods: Plain radiographs o f the affected area and sonography o f the affected 
and the opposite normal area was performed in 200 patients clin ically suspected 
of having osteomyelitis. Sonograms were obtained using 7.5 MHz phased array 
linear transducer. Needle aspiration or surgery was perform ed to confirm  diagno
sis.
Results: 120 o f the 200 patients had osteomyelitis, sonographically revealing fluid 
in contact with the bone with no intervening soft tissue. The flu id proved to be pus. 
120 osteomyelitis patients had (a) radiograph and ultrasound positive -  50 pa
tients (b) radiograph normal initially but u ltrasound positive -  70 patients. 50 pa
tients had follow ing findings -  30 patients had soft tissue abscesses, 10 patients 
had cellulitis and 10 were normal. Lim itations of ultrasound in suspected osteom y
elitis in remaining 30 patients, w ill be highlighted, as seen in sickle cell disease ( 10 
pts), septic arthritis (10 pts). epiphyseal ostom yelitis (7 pts) and Brodies abscess 
(3 pts).
Conclusions: Ultrasound is useful in (1 ) Predicting osteomyelitis (2) d ifferentiat
ing osteomyelitis from  soft tissue abscesses (3) localizing the lesions (4) followup 
while on management.

B-0896 11:40

Natural history o f Type 1 vertebral end plate changes on MR of the lumbar 
spine
1.W. McCall. D. Mitra, V. Cassar-Pullicino; Osweslry/GB

Purpose: To study the natural h istory of Type 1 vertebral lesions which have, de 
creased signal on T1 and increased signal on T2 and the ir relationship with low 
back pain.
M ethod: MR studies of patients with back pain over a 4 year period were re
viewed.Those with Type 1 changes were invited for repeat MR. Sagittal T1 SE ,T2 
TSE and axial T2 TSE were performed. Sym ptom s a t the tw o MR studies were 
compared.

Results: 30 patients, age range 29 -  68 (mean 46) and M:F 1:3 had repeat MR. 
13 (40.6 %) Type 1 levels changed, 12 to Type 2 (increased signal on T1 , T2) and 
1 to Type 3 (low signal T1, T2). 6 (18.7 %) partia lly changed to  Type 2. 1 patient 
remained unchanged at 3 years and 12 (37.5 %) showed increased extent and/or 
increased T2 signal intensity of Type 1 changes. 44 %  o f those that changed from 
type 1 to 2 were within 2 years. 10 (33.3 %) patients had significant improvement 
in sym ptom s o f which 7 (70 %) showed change o f Type 1 to 2 or 3  and in 3 (30 %). 
Type 1 changes were worse. 13 (43.3 %) had no change in sym ptom s and Type 1 
changes fu lly or partially resolved in 9 (64 %) and were worse in 4 (28 %). 7 (23.3 %) 
patients had increased pain o f which 4 (57 % ) had increased Type 1 changes. 
Conclusion: Most Type 1 changes convert to Type 2, many within two years. Symp
tom s tend to improve or remain static during th is change and increase if Type 1 
changes become more pronounced.

B-0897  11:50

Longitudinal evaluation of high intensity zones (HIZ) on MR of the lumbar 
intervertebral disc
I.W. McCall, D. M itra . V.N. Cassar-Pullicino; Oswestry/GB  

Purpose: The natural h istory o f HIZ is unclear and the relationship with pain over 
tim e has not been reported. W e evaluate the appearances of HIZ over tim e and 
relate any changes to back pain symptoms.
Material and method: Lum bar MR studies over a period of five years were re
viewed. Those w ith a HIZ were invited for a fu rthe r MR. Sagittal T 1 SE, T2 TSE 
and an Axial T2 were performed. The patient com pared the present symptoms 
w ith those at the tim e o f the previous study. A disability questionnaire was also 
completed.
Results: 41 patients with an age range of 25 -  58 (mean 44.5) years and M: F of 
1:1 were im aged.Three patients had tw o level involvement.There was no change 
in the HIZ in 17 (38 .7% ), 11 (2 5% ) resolved, 7 (1 5 .9 % ) were larger o r more 
intense and 9 (20.4 %) were sm aller and/or less intense. There was no relation
ship between the  changes in HIZ and the tim e between initial and repeat MR. 18 
(43.9 %) had improved symptoms, 13 (31.7 %) were unchanged and 10 (24.3 %) 
were worse. There was no relationship between sym ptom  changes and the time 
from  the initial study o r a lterations in the HIZ.
Conclusion: HIZ reflect a pathological tear in the annulus which is slow to  change 
and which has no clear relationship to changes in symptoms.

10:30-12:00____________________________________ Room С

Abdom inal and Gastrointestinal

SS 1801a
Liver: US, CT, MRI
Chairpersons:
W.R. Lees (London/GB)
H. M ori (Oita/JP)

В-089810:зо
Detection and characterization o f focal liver lesions: A diagnostic  
algorithm
W. Schima. E. Schober, A. Ba-Ssalamah, M. Scharitzer, F. Laengle, F. Wrba; 
Vienna/AT

Purpose: A w ide range of benign and m alignant focal d isease processes can 
affect the  liver. Therefore, not only tum or detection, but also reliable characteriza
tion o f the lesions is an im portant radiologic task. A multi-m odality approach for 
rational work-up o f liver lesions is presented.
Materials and methods: Since 1996, an algorithm  has been developed at our 
institution for detection and characterization of focal liver lesions, including US, 
CT, MRI, scintigraphy, and biopsy.
Results: Ultrasound is currently used as a screening tool for detection o f focal 
liver lesions. Depending on the findings and the suspected diagnosis at US, the 
decision is made to  use either multi-phasic contrast-enhanced helical CT, con
trast-enhanced MRI, o r to go stra ight to biopsy. Contrast-enhanced MRI using the 
range of liver-specific and nonspecific MR contrast agents has evolved as a prob
lem solving tool for characterization of liver nodules. Our approach o f a rational 
d iagnostic a lgorithm  is presented and the different d iagnostic pathways are dem 
onstrated by examples.
Conclusion: In the era of increasing cost constraints the adherence to  diagnostic 
a lgorithm s fo r detection and characterization of liver lesions provides an accurate 
diagnosis and avoids redundancy.
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В-0899 10:40

Com parison of diagnoses m ade o f liver lesions by В-m ode and 
unenhanced color and power Doppler US, contrast-enhanced Doppler US 
and spiral-CT: Results of a  m ulticenter study
M. Beissert'. M. Jenett’ , S. Delorm e2, M. Bahner2, S. M utze3, S. Filim onow3,
W.R. Lees1’ , A.R. G illam s', A. Bauer5; ' Würzburg/DE, 2Heidelberg/DE,
3Berlin/DE, 4London/GB, 5Schering/DE

Purpose: To com pare diagnoses in liver lesions using В-mode and unenhanced 
co lor and power Doppler US, contrast-enhanced Doppler, and spiral-CT with the 
discharge diagnosis.
Materials and methods: From the  records of a m ulticenter study including 90 
liver lesions investigated w ith В-mode, baseline and contrast-enhanced co lor and 
power Doppler, and spiral CT, those were evaluated where d iagnoses for all mo
dalities were available, and the  discharge diagnosis based upon a ll c lin ical, 
labaratory and im aging data, and histologic proof had been classified as at least 
“highly probable” .
Results: 60 lesions met the criteria. 20 lesions were ultim ately d iagnosed as be
nign, and 40 as malignant. The sensitivity was 92.5 %  (37/40) w ith В-mode US 
and unenhanced co lor and power Doppler, 97.5 %  (39/40) with contrast-enhanced 
Doppler, and 100 %  with CT. The specifity was 65 %  (13/20) with В-mode and 
unenhanced Doppler, 85 %  (17/20) w ith contrast-enhanced Doppler, and 80 % 
(16/20) w ith CT. 4 of 7 false positively, and 2 of 3 false negatively classified lesions 
(unenhanced technique) were correctly d iagnosed w ith contrast-enhanced Dop
pler.
Conclusion: Contrast-enhanced Doppler improved diagnostic results in 6 of 60 
cases and was not associated with additional diagnostic errors. Its accuracy was 
equal to  the accuracy with CT.

B-0900 10:50

Contrast-enhanced phase inversion ultrasound vs. dual phase spiral CT in 
the detection of liver m etastasis: A prospective study with intraoperative  
sonographic correlation
T. A lbrecht. C.W. Hoffmann, S. Schettler, S.A. Schmitz, C.T. Germer, J. Ritz,
A. Overberg, X. Bolze, K.-J. Wolf; B erlin /D E

Purpose: To com pare phase/pulse inversion ultrasound (PIUS) during the late 
liver-specific phase of Levovist (Schering AG, Berlin, Germ any) w ith dual phase 
spira l CT in the detection o f hepatic metastases using IOUS as  the gold standard. 
Materials and methods: 20 patients undergoing abdom inal surgery for m alig
nancy were included.
US: An unenhanced baseline scan including tissue harm onic and a PIUS scan 
3 min after iv injection of Levovist (2.5 -  4 g, 400 mg/m l) were perform ed by a 
blinded sonographer using Sonoline Elegra (Siemens, Issaquah, USA) or HDI 
5000 (ATL, Bothell, USA) equipment.
CT : Arterial and portal venous phase scans after 150 ml iohexol (300 mgl/m l) were 
perform ed at 5 mm collimation, 4 mm reconstruction interval, p itch: 1.5 w ith a 
Somatom plus 4Q scanner (Siemens, Erlangen, Germ any) and read blindedly. 
US and CT findings were correlated w ith IOUS.
Results: IOUS showed a total o f 60 metastases in 14 patients, 6  patients had no 
m etastases. Average sensitivity to individual lesions was 74 % for unenhanced 
US, 8 3 %  for contrast-enhanced PIUS and 8 4 %  for spiral CT. Both PIUS and 
spiral CT produced 6 false positive lesions. Subcentim eter lesions were present in 
6  patients (IOUS) of which 5 were detected w ith PIUS and 4 with CT. 
Discussion: Contrast-enhanced PI US was as sensitive as dual phase spiral CT 
in the detection o f liver m etastases. Both modalities had a false positive rate of 
1 0 % .

B-0901 11:00
Characterization of focal hepatic lesions: Ultrasound with a coded 
harmonic angio technique using a microbubble contrast agent
H.-J. Jang, H K. Lim, W. Lee, S. Kim; Seoul/KR

Purpose: Coded harm onic angio (CHA) is a new ultrasound technique that pro
vides highly sensitive im ages to m icrobubble contrast agent a t medium m echani
cal index. The purpose of th is study is to describe coded harm onic angio (CHA) 
findings of common focal hepatic lesions with emphasis on lesion characteriza
tion.
M aterials and methods: Thirty-n ine patients with 48 lesions (20 hepatocellular 
carcinom as (HCC), 15 m etastases, and 13 hem angiom as). U ltrasound was per
formed on CHA (mechanical index: 0.6 -  0 .8) technique with a 2 -  5 MHz probe 
(LogiQ 700 EXPERT; GE M edical Systems). Scans were obtained from  20 s to  5

m inutes after intravenous bolus injection of 300 mg/l of SH U 508A. For first 70 s 
(early phase), im ages were obtained with continuous scan, and during the follow
ing period (late phase), with 1 m inute interval delay scan.
Results: For 20 HCCs, branching intratumoral vessels were seen in 14 lesions 
while stippled pattern was observed in the remaining six. Stimulated acoustic 
em ission (SAE) im aging showed strong high signals during early phase in 10 
HCCs and low signals during late phase in 17. Twelve of 15 metastases showed 
peripheral stippled vascularity. A ll metastases appeared as cold lesions on em is
sion imaging. No hemangioma shows intratumoral vascularity. On em ission imag
ing, typical peripheral globular enhancem ent pattern were seen in 12 of 13 he
m angiom as and centripetal progression was observed in e ight of them. 
Conclusion: CHA technique enabled both continuous scan during early phase to 
depict intratumoral vasculature and interm ittent sweeping for acoustic emission 
imaging, and thus provided helpful characteristic findings in differentiating focal 
hepatic lesions.

B-090211:10
Characterization o f unifocal liver lesions with pulse inversion harmonic 
im aging (PIHI)
E. Q uaia. M. Bertolotto, M. Locatelli, L. Dalla Palma; Trieste/IT  

Purpose: To evaluate if Pulse Inversion Harm onic Imaging (PIHI) could charac
terize unifocal liver lesions with spiral CT as gold standard.
Materials and methods: 59 consecutive patients w ith unifocal liver lesions iden
tifie d  by В -m ode US [8 hep a to ce llu la r ca rc inom as (H CC ), 2 in trahepatic  
cholangiocarcinomas, 7 focal nodular hyperplasias (FNH), 19 capillary hemangio
mas, 8 cavernous hemangiomas and 15 m etastasis] were evaluated by PIHI after 
bolus injection o f Levovist on vascular (30 seconds) and late phase ( 2 - 3  m in
utes) and by triphasic spiral CT.
Results: On В-mode HCCs revealed different echo-patterns. while they appeared 
always hyperechoic on vascular phase and prevalently (6/8) hypoechoic on late 
phase. FNHs were hypoechoic on В-mode in m ost o f cases (6/7), hyperechoic on 
vascular phase (5/7), while on late phase the pattern was variable, isoechoic (4/7), 
hyperechoic (2/7) o r hypoechoic (1/7). Hyperechoic capillary hemangiomas ( 14/19) 
presented variable pattern on vascular phase while they were prevalently isoechoic 
(12/14) on late phase. Hypoechoic capillary hemangiomas (5/19) presented a vari
able pattern on vascular phase while they were prevalently isoechoic (4/5) on late 
phase. Cavernous hemangiomas revealed peripheral enhancem ent on 30 s scan 
e x te n d in g  c e n tr ip e ta l ly  on  la te  p ha se . C h o la n g io c a rc in o m a  re vea le d  
unhom ogeneous enhancement. On В-mode, single metastasis pattern was vari
able, while they were hypoechoic on all scans.
C o n c lu s io n s : T h e  d iffe re n c e  b e tw e e n  H C C , c a v e rn o u s  hem a n g io m a , 
cholangiocarcinoma and single metastasis is clear. Capillary hemangiomas present 
a typical pattern if they are hyperechoic on В-mode, while, when they appear 
hypoechoic, they reveal a sim ilar pattern to  FNH. The PIHI pattern versus spiral 
C T  will be discussed.

B-0903 11:20
Detection of liver m etastases: Com parison of state-of-the-art single-slice  
and multi-slice spiral CT
B. vgn D rünen. N. Kendzierski, R. Spielmann, D. Pickuth; Halle a. d. Saale/DE  

Purpose: The purpose o f th is work was to  com pare state-of-the-art single-slice 
(SSCT) and m ulti-slice spiral C T  (MSCT) in the detection and characterization of 
secondary liver neoplasms.
Patients and methods: 20 consecutive patients with 84 liver metastases had 
triphasic scans o f the liver with SSCT (SOMATOM Plus 4, Siemens) and subse
quently with M SCT (SOMATOM Plus 4 Volume Zoom, Siemens) using optimized 
protocols.The diagnostic value of SSCT and MSCT was compared intraindividually. 
The num ber o f hepatic lesions, the overall lesion detection, and the characteriza
tion o f liver metastases was evaluated by consensus.
Results: No statistically significant difference in the lesion detection was observed. 
However, in 43 % of cases lesion margins, internal structure, and vessel infiltra
tion could  be better assessed w ith M SCT than w ith SSCT, especia lly when 
m ultip lanar reform ations and 3D shaded surface displays were used. MSCT al
lowed clear differentiation between vital and necrotic tum our tissue in all cases. 
Conclusion: SSCT and MSCT are approxim ately equivalent for lesion detection. 
However, M SCT improves the characterization of liver metastases and the shorter 
data-acquisition tim es make the examination much better tolerated by the patient. 
Furthermore, M SCT provides better image reconstruction relative to SSCT.
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В-0904 11:30
Color and power Doppler with contrast enhancem ent (US angiography) in 
determination of types o f vascularization o f liver hem angiomas
S.V. Kourotchkine, R.F. Bachtiozin. I.V. Kliouchkine, D.V. Passynkov,
Y.A. Kliouchkina; Kazan/RU

Purpose: To estimate the US angiography possibility in determ ination of types 
vascularization o f liver hem angiom as and further d ifferential diagnosis w ith other 
liver lesions.
Methods and materials: 51 patients w ith different localization liver hem angio
mas (34 '‘typical" and 17 “atypical") were examined by Color and Power Doppler 
before and after Levovist adm inistration. MRI in 49 patients was the  second and 
final step in diagnostic a lgorithm. Hystom orphological verification were done in 2 
cases.
Results: Type I -  with "feeding" arteries in large distance. Type II -  we registered 
many co lor signals ("feeding" arteries and co lor spots). In th is patients fast filling 
and “wash out" effect we were registered during MRI with contrast enhancem ent 
(DCMRI).Type III was characterized o f single “feeding" a rte ry w ith small distance 
and rare co lor spots with venous or com bined blood flow. And digital angiography 
clearly demonstrated the  “feeding” a rte ry with contrast delay in parenchim atous 
phase.
Conclusion: Using US angiography we can evaluate and determ inate various 
types of liver hem angiom as vascularization like CT and DCMRI.

B-0907 11:50

US angiography in evaluation o f the vascularisation and differential 
diagnosis of som e liver lesions
S.V. Kourotchkine, R.F. Bakhtiozin. I.V. Kliouchkine, D.V. Passynkov,
Y.A. Kliouchkina; Kazan/RU

Purpose: To define the role of US angiography in evaluating the vascularity and 
differential diagnosis o f som e liver lesions.
Materials and methods: A total o f 72 patients with hemangiomas (51 ), HCC (11), 
adenom a (4), FNH (6) were examined before and after contrast (Levovist) en
hancem ent using and Acusón 128XP10 scanner with Color and Power Doppler. 
The final diagnosis of liver lesions was made by CT, MRI and histologic verifica
tion.
R esu lts : The main ultrasound signs o f hem angiom a were: “avascular” (“typical" 
hem angiom as) lesions (75 % ); PI of “feeding" vessels in "atypical" hemangiomas
0.9 ±  61617; 0.18; no “ mass-effect” (83 %) and no portal hypertension in “atypical" 
lesions (94 % ). For HCC we noted rich vascularization (73 % ); PI of “feeding" ves
sel <0.9; lesions w ith neoangio-genesis (27%); IP (Index Perfusion as lesions 
vessels/cm2 (s)) -  0.17 ±  0.03. Ultrasound signs for adenoma were sim ilar to FNH: 
no porta l hypertension (100 %); mean PI o f adenom a “feeding" vessel -  1.0 ±0.6 
and for FNH -1 .0 7  ±  0.1; IP was 0.14 ± 0.06 (p < 0.02).
Conclusion: Using US angiography we have a good possibility for simultaneous: 
evaluation o f vascularisation and differential diagnosis o f som e liver lesions.

B-090511.35

Liver metastases: New aspects in diagnosis
S.V. Kourotchkine, R.F. Bachtiozin. M. Kourotchkina; Kazan/RU  

Purpose: To study the blood flow  in livers with metastases by US C olor angiogra
phy.
Materials and methods: 14 patients with liver metastases (5 with tota l disease) 
were examined using 128XP10 scanner with Color and Power Doppler with Levovist. 
PI of “feeding" vessel in metastatic lesion, IP (Index Perfusion of lesion as lesion 
vessels/cm? (sec)) and DPI (Doppler Index Perfusion as hepatic a rte ry blood flow/ 
total hepatic blood flow (ml/min)) were studied.
Results: Metastatic disease was mainly (72 %) characterized by porta l hyperten
sion (DPI 0.48 + 0.13). In patients with total disease, hyperarterialization o f the 
liver was noted (arterial blood flow was 1303 ± 950.9 m l/m in). Low porta l blood 
flow  (some tim es less then 750 ml/min) was registered in patients with moderate 
disease. PI o f "feeding" vessels was less then 0.9 (0.75 ±  0.29). We also noted 
unknown blood flow  of “feeding" vessel (33 %) and “claw" or “nipper" symptom 
(vessels around the m etastatic focus like crayfish claw) in 36 % patients. 
Conclusion: US Color angiography is the best method for evaluating blood flow in 
the liver with metastases and determ ination of new signs in differential diagnosis 
from other liver lesions.

B-0906 11:40

Diagnosis and natural history of hem angiom a in the cirrhotic liver
G. Brancatelli1. M.P. Federle’ , A. B lachar’ , L. Grazioli2, K.M. Pealer';
'P ittsburgh. PA/US, ^Brescia/IT

Purpose: To report the diagnosis by com puted tom ography (CT) and magnetic 
resonance (MR) imaging and natural h istory of cavernous hem angiom a in the 
cirrhotic liver.
Material and methods: The im aging and pathologic findings of 21 hemangiomas 
in 17 patients were retrospectively reviewed. CT of the liver was perform ed in all 
patients, and MR imaging in 4. C irrhosis was confirm ed histologically in all pa
tients, and the diagnosis of hemangioma was based on histopathology (15 pa
tients; 18 hemangiomas) o r on strict im aging criteria (2 patients; 3  hemangiomas). 
Ten patients had imaging follow up. The number, sizes, location, attenuation, pat
tern of enhancement, exophytic growth, presence of capsular retraction and size 
stability were evaluated.
Results: O f the total of 21 hemangiomas, five were not detected at CT or MR. 
Hemangiomas were subcapsular ( 12 of 16,75  %). dem onstrated exophytic growth 
(2 of 16, 12% ), nodular peripheral enhancem ent (14 o f 16, 8 7% ) and were 
isoattenuating to blood vessels (16 of 16, 100% ). On MR all 5 hemangiomas 
demonstrated nodular peripheral enhancement and hyperintensity on T2-weighted 
images. Seven lesions became sm aller on follow-up, and five lesions developed 
retraction of the hepatic capsule.
Conclusion: Even within the cirrhotic liver, larger hem angiom as can usually be 
diagnosed confidently with CT or MR. W ith progressive cirrhosis, however, he
mangiomas are likely to  decrease in size, become more fibrotic and are difficult to 
diagnose radiologically and pathologically.

B-0908 11 55

U ltrasonography in the diagnosis and treatm ent (low invasive interven
tions) of acute cholecystitis
M.V. Konkova. P.G. Kondratenko, M.B. Pervak, A.F. Elin, A.A. Vasilyev; 
Donetsk/UA

Purpose: To determ ine the role o f ultrasonography in the diagnosis and treatment 
o f patients w ith acute cholecystitis (AC).
M ethods and m aterials: 850 patients aged 12 to  97 years were studied. U ltra
sonography was performed on the apparatus “Ultramark 4 Plus", with a 3.5 MEGC 
convex transducer. U ltrasonographically controlled transcutaneous transhepatic 
m icrocholecystostom y (TTMCS) was performed with Chiba needles and “pig tail" 
catheters using a “free hand" technique.
Results: Sonographic sings of catarrhal, destructive and com plicated forms of AC 
were determ ined. Accuracy of sonographically-aided preoperative diagnosis of 
catarrhal, phlegm onous and gangrenous form s o f AC was 90, 85 and 82 %, re
spectively. It a llowed us to amend the tactics o f treating patients with AC. TTM CS 
was performed in 138 patients w ith high operative risk. Bile leakage around the 
drain was noted in 3 (22 %) patients who underwent laparoscopic cholecystostomy. 
Laparoscopic cholecystectom y was performed in 754 patients, including 42 after 
TTMCS. Indications and counterindications for using TTM CS in AC were deter
mined.
Conclusions: The study results show a high efficacy for sonography in the diag
nosis and treatm ent o f patients with AC.
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B-0909 10:30

High-resolution CT of the scaphoid: Technique and results
R.R. Schm itt. S.C. Froehner, G. Coblenz, G. Christopoulos, K.-H. Kalb,
U. Bartelmann. P Hahn, H. Krimmer; B ad N eustadt a. d. Saale/DE

Purpose: To detect traum atic lesions o f the scaphoid and degenerative changes 
o f the periscaphoidal jo in ts by using high-resolution CT, and to  com pare the  re
sults to  conventional radiograms.
Method and m aterials: A total of 690 C T  exams were done on 564 patients suf
fering from  acute traum a or chronic w rist pain (126 control exams). Oblique sagit
ta l scans parallel to the long axis o f the scaphoid were performed: 1 mm th ick
ness, FoV 60 mm, high-resolution reconstruction and MPR's.
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Results: 68 acute fractures were detected, either exclusively with C T  or in greater 
extension com pared to  X-ray’s, and in 104 doubtful cases lesions could be ex
cluded. 146 CT’s were done after treatment, and 151 exams to stage the extent of 
non-unions. Finally, in 196 cases arthrodeses o f the scapho-trapezio-trapezoidal 
jo in ts were controlled. High-resolution CT was significantly superior to X-ray in 
detecting (a) acute fractures and the ir extension, (b) humpback deformity, (c) the 
fracture consolidation o r the delayed union and nonunion, (d) precise morphology 
of nonunions, and (e) posttraum atic osteoarthritis in the radiocarpal or/and me- 
d iocarpal joints.
Conclusion: High-resolution CT of the w rist is h ighly recommended fo r imaging 
the acutely injured scaphoid, in the follow-up after therapy, in detecting and stag
ing delayed unions and nonunions o f the scaphoid, and for the early diagnosis of 
posttraum atic osteoarthritis.

B-0910 10:40

Com puted tom ography in wrist fracture evaluation: Com parison of 
conventional with spiral CT with m ultiplanar volume reconstruction
G. Superti, G.M. Favagrossa. M. Amato, F. Franco, A. Di Gaspare, E. Orlandi,
D. Guidetti, PR. Biondetti; Brescia /IT

Purpose: To com pare w rist com puted tom ography (WCT) perform ed by conven
tional scanner w ith m ultip lanar volum e reconstructive tecnique (MVRT).
Method and materials: W e studied 90 patients with certa in (59 cases) o r doubtfull 
(31) w rist fractures. A W CT exam w ith direct axial, sagittal and coronal sections 
was perform ed in 27 patients, using a conventional scanner (CT Pace -  General 
E lectric), w ith 1 mm slice th ickness and 1 mm table increment. A spiral W CT 
(H iSpeed -  General Electric) was performed in 45 cases w ith direct axial sections 
and using slice thickness of 1 mm (pitch 1.0) and MVRT im ages in coronal and 
sagittal planes. In 18 patients we perform ed both m ultip lanar W CT w ith conven
tional scanner and spiral W CT in axial plane and MVRT.
Results: In the 27 patients studied w ith conventional scanner W CT showed frac
tures in 21 cases clearly. In the 45 patients examinated with spiral scanner and 
MVRT, W CT showed well defined fractures in 33 cases. In the 18 patients who 
were examinated both with conventional scanner and spiral scanner w ith MVRT 
we discovered fractures in the same 14 cases.
Conclusions: In our experience spiral CT o f the wrist with MVRT is sim ilar to 
conventional C T  in diagnostic value. Spiral C T  is better in decreasing global time 
exam ination and allowing an adequate exam in all patients.

B-091 1 10:50

Clinical evaluation of 3-com partm ent wrist arthrography and arthro-CT vs. 
wrist arthroscopy
G. Scheurecker. M.C. Freund. M. Lutz, S. Pechlaner, W. Jaschke; Innsbruck/AT 

Purpose: To compare the effectiveness of 3-compartment wrist-arthrography com
bined w ith arthro-C T (AG+CT) versus w rist-arthroscopy (AS) for scapho-lunate 
ligam ent (SLL), luno-triquetral ligament (LTL) and triangular fibrocartilage (TFC) 
defects.
Material & methods: In 58 patients ( 1 8 - 6 9  years) the affected wrist was exam 
ined initially by conventional 3-com partm ent wrist-arthrography with digital sub
traction technique during injection followed by digital stress images. Afterwards 
spira l arthro-C T was perform ed in the sem i-coronal and axial plane with 1 mm 
slice thickness and secondary true-coronal and sagitta l reconstructions. W ithin 1 
month arthroscopy was perform ed in general anesthesia utilizing standard joint 
entry  points com bined with routine digital p icture archiving. Both examinations 
w ere evaluated for SLL, LTL and TFC defects.
Results: Following detection rates were observed for defects o f the SLL, LTL and 
TFC (AG+CT positive -  AS negative/AG+CT negativ -  AS positive/AG+CT -  AS 
positive/AG+CT -  AS negative): SLL: 4/9/16/16; LTL: 10/4/13/29; TFC: 5/2/25/31. 
Using AS as the “gold standard” this translates into following sensitivity ( %), speci
ficity ( % ), and accuracy values ( %) for AG+CT: SLL 59.2/76.5/92.6; LTL 76.5/ 
75.6/75.8;TFC 92.6/76.2/70.7.
Conclusion: AG+CT detects to  a moderate degree SLL, LTL and TFC defects; 
however defects are more reliably displayed on the ulnar than on the radial w rist 
side. Therefore AG+CT may represent a reliable less-invasive im aging alternative 
com pared to AS for ulnar-sided pathology.

B-0912  11:00
M ultislice CT-arthrography of the wrist: Are direct coronal slices still 
usefull?
T. Lydig. S. lochum , L. Catel, F. Walter, J. Roland, A. Blum; Nancy/FR  

Purpose: To determ ine the value o f coronal and sagitta l MPR com pared to direct 
coronal slices in the  diagnosis o f w rist ligam ent tears.

Materials and m ethods: 35 patients with w rist pain underwent CT-arthrography 
w ith a m ultislice CT scan (Somatom VZ, Siemens) to depict ligaments tears. The 
CT-arthrography protocol consisted of transaxial and direct coronal slices 0.5 mm 
thick, com pleted with coronal and sagittal MPR, 1 mm thick. The final diagnosis 
was retained by consensus by tw o radiologists. Axial vs direct coronal slices and 
axial slices vs MPR were analysed. CT arthrographies were independently re
viewed by two radiologists w ho assessed the wrist ligaments tears and the size of 
TFCC tears (< 1, 1 -  3, > 3 mm).
Results: 35 %  o f the patients had a scapho-lunate tear, 42 %  had a luno-triquetral 
tear and 24 %  a TFCC tear. The degree o f intra and inter-observer reproducibility 
for the assessm ent of ligament tears was excellent (respectively Kappa =  0.94 
and 0.89). The degree o f agreement between the two groups of images was excel
lent for the diagnosis of ligam ent tear: К  = 0.96 and 0.98 for the scapho-lunate 
ligament, К  = 1 and 0.98 for the TFCC and К  =  0.86 and 0.78 for the lunotriquetral 
ligament. However, the  degree of agreem ent was moderate for the evaluation of 
the size o f the TFCC tea r (respectively Kappa =  0.62 and 0.47).
Conclusion: CT arthrography w ith 0.5 mm axial slices provides excellent MPR 
for assessm ent o f wrist ligaments tears. D irect coronal views could be avoided in 
many situations.

B-0913 11:10
Evaluation of carpal tunnel release failure: Role of high resolution 
ultrasound and power Doppler
E.A. Gallardo sr., I.M. Barber jr., J. Guillén jr., X.C. Serres sr., X.C. Pruna sr.,
V.F. Garriga sr.; Granollers/ES

Purpose: To demonstrate the utility of High Resolution U ltrasound (HRUS) and 
Power Doppler (PD) in the assessm ent o f the causes o f carpal tunnel release 
failure (CTRF).
Material and m ethods: We studied 90 w rists in 63 patients after 2 - 3 6  months 
from the CTR. We performed axial and longitudinal scans in neutral position of the 
wrist, using a multifrequency linear probe, 9 -  13 MHz (Logiq 700, GE). W e evalu
ated the median nerve (MN) echotexture, its proximal area and its vascularization. 
We also studied the presence of hypertrophic scar, tenosynovitis o r flexor reti
naculum reformation. We correlated these findings with clin ical outcome and sec
ondary surgery.
Results: 65 (72 % ) w rists were asym ptomatic and HRUS demonstrated a normal 
MN echotexture in 98 %  of them. 25 (28 %) w rists were sym ptom atic and HRUS 
depicted the follow ing findings: 13 cases o f reentrapment of the MN in the distal 
tunnel, 6 cases of hypertrophic scar and 4 of tenosynovitis. These last 10 patients 
had a good outcome w ith conservative treatment.
Conclusions:
HRUS and PD are very useful methods in the diagnosis of CTR failure, allowing 
an accurate therapeutic approach.

B-0914 11:20

High resolution sonography in the assessm ent o f carpal tunnel syndrome  
(CTS)
E.S. Antipa, M, Tsouroulas, A. M ichaelides. G. Panagopoulos, A. Tsikkini,
K. Andrianopoulos, K. Karageorgiou, K. Stringaris; Athens/GR

Purpose: To determ ine the role of high resolution sonography in the diagnosis 
and grading of the Carpal Tunnel Syndrome (CTS).
M aterials and m ethods: 37 w rists o f 19 patients (12 women and 7 men, age 
range: 28 -  72) with clinical evidence o f Carpal Tunnel Syndrome underwent ultra
sound examination using a 5 -  12 MHz linear transducer in an ATL-5000 HDI unit. 
U ltrasound findings were com pared to  EMG findings as well as to ultrasound find
ings o f 40 normal wrists. EMG is considered to be a method of high sensitivity and 
specificity in the diagnosis of CTS. EMG and ultrasound findings were classified 
as mild, moderate and severe. The anteroposterior dimension of the carpal tunnel, 
the m aximum m edian nerve anteroposterior and transverse diameters and cross 
sectional area were evaluated.
Results: In 34/37 cases both methods accurately diagnosed CTS. There were 2 
false negative and 1 false positive ultrasound results. All patients had increased 
anteroposterior d iam eter of the carpal tunnel. Sensitivity was 94 % for ultrasound 
in com parison to EMG in the diagnosis o f CTS. Finally in 4/37 w rists there was 
overestimation o f the grading o f CTS by sonography.
Conclusion: HR Sonography is a highly accurate method and it should be strongly 
considered as a new diagnostic modality for the evaluation and grading of Carpal 
Tunnel Syndrome.
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В-091511:30
Closed rupture of the extensor tendon of the hand: Evaluation with  
ultrasound
C. Walch. G. Bodner; Innsbruck/AT

Purpose: Closed extensor tendon ruptures o f the hand are clin ically difficult to 
d iagnose due to  local swelling and hematoma. W e performed th is study to assess 
the feasibility and accuracy of high resolution ultrasonography in c losed extensor 
tendon rupture.
Method/material: 18 patients were clin ically suspected having a rupture of the 
extenso! tendon of the hand. In all cases the examination was performed in using 
a linear array working a t 12 MHz using a HDI 5000 (Advanced Technology Labo
ratories, Washington, USA).
Results: In more than the half of the cases (n = 10) clin ically suspected extensor 
tendon rupture were confirm ed by high resolution ultrasonography. A retraction of 
the proximal stum p of the extensor tendon was a typical sign for com plete tendon 
rupture. Three cases showed a capsular lesion with fliud collection surrounding 
the tendons. In one case we detected a com plete annular pulley rupture, produc
ing an insufficient finger extension, I n o ther three cases rupture o f the capsular 
holding apparatus was found.
Conclusions: High resolution ultrasonography is a  simple, fast, in expensive but 
significant method to d iagnose extensor tendonrupture of the hand and to detect 
other pathologic conditions in reduced finger extension.

B-0916 11:40

M R-im aging of chronic epicondylitis: Usefulness of Gd-DTPA adm inistra
tion
S.C.A. Herber. R. Kalden, C. Riedel, K.-F. Kreitner; M ainz/DE

Purpose: To evaluate the usefulness of iv contrast adm inistration in patients with 
chronic lateral epicondylitis.
Patients and methods: 42 consecutive patients with chronic epicondylitis and 10 
ellbow joints of 5  healthy volunteers were evaluated retrospectively. MR-protocol 
at 1.0 T com prised STIR-, T2*-weighted FLASH-2D- and T2-weighted TSE-se- 
quences in the coronal and axial plane as well as a fat-suppressed T1-weighted 
SE-sequence before and after iv Gd-DTPA in the coronal plane. Image assess
ment included the signal intensity, the integrity of the com m on extensor tendon, 
the collateral ligaments and jo in t capsule, as well as the presence of joint effusion 
or bone marrow edema.
Results: 39/42 patients showed an increased signal intensity (SI) at the insertion 
of the extensor tendons on STIR-images as well as on T1 -weighted fat-suppressed 
images after iv contrast application. A partial tear o f the extensor tendon was diag
nosed in 17/42 and a complete tear in 3/42 patients. The lateral collateral ligament 
showed an increased SI in 17/42 cases. A jo in t effusion in 13/42 patients. 8/10 
elbow joints of healthy volunteers did not reveal any pathological finiding, however, 
in one case each an increased SI and a bone m arrow edem a could be observed. 
Com pared to unenhanced imaging, the application of iv. contrast d id not provide 
any additional information with regard to  the analyzed anatom ical structures. 
Conclusion: Increased SI of the extensor tendon and the  lateral collateral liga
ment are characteristic findings in patients with epicondylitis, but can be seen in 
asymptomatic patients as well. The use of iv. contrast agents is not neccessary.

B-0917
withdrawn b y  author

B-0918 11:50

Synovial fringe of the elbow: Normal arthro-M RI findings and pathology
T. Robba. C. Faletti, G. Regis, M. Larciprete; Turin/IT

Introduction: A synovial fringe is physiologically present on the posterolateral 
side of the elbow joint. This has a fibrocartilaginous com ponent and form s a me
niscus like structure, which increase joint stability. This fringe may be involved in 
the elbow distorsion and in sport/work related repetitive trauma.
Methods and materials: W e enrolled 9 patients with elbow pain on lateral side, 
functional impairment and no clinical signs of lateral epicondilytis. They underwent 
radiography, US, standard MRI and, if standard MRI was negative, arthroMRI. 
Finally we correlated the radiological results with the arthroscopic finding. 
Results: In 1 patient X-rays showed a m eniscus-like calcification on the lateral 
articular side. US was always negative. In 3 cases standard MRI showed a postero
lateral synovial inflammatory reaction; in the o ther 7 patients the arthroM RI dem 
onstrated the presence of pathology of the synovial fringe. 4 cases were of degen
erative change and in 2  cases it was displaced posteriorly. The MRI findings were 
always confirmed at the arthroscopy.

Conclusions: The arthroMRI proved to be a very useful examination in cases o f a 
suspected synovial fringe pathology and negative results o f xrays, US and the 
standard MRI.
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B-0919 10:30

Evolution o f intevertebral disk herniation: Assessm ent by MRI with i.v. 
adm inistration of contrast medium
G. Cerone. M. Galiucci, A. Splendiani, S. Delli Colli, M. Di Pietro, M. Sabatini,
С. Masciocchi; LAquila/IT

Purpose: Disk herniation dem onstrates a natural tendency toward anatomical 
and clinical regression in up to  70 %  o f cases. The aim  o f our study was to look for 
eventual predictive signs o f evolution offered by MRI.
Methods and m aterial: Fifty patients, affected by acute intervertebral d isc her
niation, were enrolled. A 1.5 T magnet, SE T1 w and FSE T2w sequences on axial 
and sagittal planes, before and after contrast injection were employed. The fo llow
ing param eters were considered: age, sex, level and size o f d isc herniation, its 
relationship w ith the spinal canal, clinical onset interval, type o f herniation, d istin
guishing focal bulge from  extrusion and free fragments, d isc herniation signal in
tensity and pattern o f contrast enhancement. After 6 m onths all the  patients un
derwent clin ical-M RI follow up: d isk herniation size and contrast enhancement 
pattern variations were evaluated.
Results: Spontaneous regression o f d isk herniation was found in 32 cases. Better 
clinical-anatom ical results were identified from  registered in free fragm ents (spon
taneous regression in 100 % of cases), in cases with hyperintense extruded disks 
and in cases with peripheral enhancem ent at the first exam (83 %  of regressions). 
Rest in bed for at least 15 days were a significant factor. No relationship w ith side, 
size and level was found.
Conclusion: MRI offers signs predictive of the natural h istory o f d isk herniation, 
thus helping in its prognostic assessment.

B-0920 10:40

Contrast-enhaced m agnetic resonance in lum bar disk herniation: Does 
the type and pattern of enhacem ent have a prognostic value?
A. Ram os. M. Alcaraz, S. Sirvent, J. Gonzalez Preciado, S. Fernandez; 
Getafe/ES

Objective: The aim  o f our study was to demostrate that there is a  correlation of 
intervertébral disk herniation enhacem ent with the course of the desease pro
cess, in patients with acute-onset o f radiculopaty secondary to d isk herniation. 
Methods: Pattients suffering from  acute sciatica and lum bar disk herniation diag
nosed by Com puted Tomography were included in the study, and those w ith an
other m orfologie causes of sciatica were excluded. W e perform ed a prospective 
study: patients underwent physical examination and M agnetic Resonanace imag
ing (all using GD) every four months; and enhacem ent and type o f enhacement, 
size, location and type of d isk herniation were measured in correlation w ith clinical 
manifestations measured.
Results: Magnetic Resonanace study demostrate enhacement o f the disk hernia
tion in 75 %  o f 100 patients. D isk herniation size was: 2 cm  in 4 % o f the cases. 
37 % of d isk hern ia tions were extruded and 63 % were subligam entous disk 
herniations. Homogeneous enhacem ent was noted in 39 % of the disk herniations, 
heterogeneous enhacem ent in33 % and peripheral enhacem ent in 28 %. We 
present the results of the follow-up along one year in fifty patients.
Conclusion: The purpose o f th is prospective study was to define im aging criteria 
like type and pattern o f enhacem ent on M agnetic Resonance correlated with clin i
cal outcomes, w ith prognostic patterns m ight allow earlier patient selection for 
treatm ent. Disk herniation enhacem ent on GD-M agnetic studies seems to be a 
favourite prognostic factor, in correlation with clin ical and radiological findings.
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В-0921 10:45

MRI and electrom yographic findings o f para-spinal muscle changes in 
patients with intra-foraminal disk herniation
F. lannessi. M. Gallucci, A. Splendiani, R. De Amicis, F. D ’Emidio, С. Porto,
С. Masciocchi: L’Aqu ila /IT

Purpose: This paper a im s to  evaluate changes in para-spinal musculature in pa 
tients w ith intra-foram inal d isk herniation using MRI and electromyography. 
M aterials and method: Thirty-e ight patients aging from  20 to 50 years, affected 
by unilateral intra-foram inal disk herniation entered this study. A ll the patients un
derwent MR examination (1.5 T  unit); sequences employed were FSE T2W  and 
FSE T1W  on sagittal scan plane and FSE T2W  with and w ithout fa t saturation on 
axial scan plane. The axial slab covered both the vertebral bodies above and be
low the disk herniation. Using an arbitrary visual scale 2 radiologists blinded to the 
presence of the disk herniation evaluated the  m uscular structures. Paraspinal 
m usculature were electromyographycally successfully evaluated in 22 cases. 
Results: W e divided patients into two groups: group A 26 patients (clinical onset 
during the  past three months), group В 12 patients (clinical onset before the last 
three months) In a ll the patients of group В axial scan planes revealed asym m etry 
o f the para-spinal m usculature because o f d iseased side atrophy with concom i
tant enlargem ent o f the fa t tissue regions. In the group A 10 patients revealed 
norm ality o f the  m uscular structure and 16 showed mild asym m etry in absence of 
fat tissue regions enlargement. E lectromyography revealed different degrees of 
nerve involvement in both groups of patients.
Conclusion: In case o f nerve rooth compression MR is able to detect late para- 
spinal muscle atrophic changes related to denervation o f the dorsal branch o f the 
spinal nerve. EMG dem onstrated better sensibility in earlier phases.

B-0922 10:55

Application of m ultidetector helical scanning to postm yelographic CT
K. Tsuchiya. S. Katase, A. Yoshino. A. Osawa, J. Hachiya; Tokyo/JP

Purpose: To determ ine the value o f helical scanning by m ultidetector (MD) CT in 
postmyelographic CT.
Methods and materials: Postmyelographic C T  was performed on an MD-СТ scan
ner (Aquilion, Toshiba, Tokyo, Japan) in 26 patients. Lum bar region was examined 
in 21 patients (12 with disk herniation and 9 with canal stenosis) and cervical 
region in 5 (all w ith canal stenosis). Helical scanning was performed with 4 x 2  mm 
collim ation, helical pitch o f 3, 0.5 second rotation time, and coverage of 25 cm  in 
21 seconds. From data thus obtained, we reconstructed im ages in sagittal, and 
“coronal planes. W e assessed the  MD-СТ im ages com paring with myelograms, 
conventional postm yelographic CT scans, and MR images.
Results: The MD-С Т im ages dem onstrated deform ity o f the dural sac better than 
o ther m odalities in all patients. Reformatted images in the coronal plane and/or 
along the dural sac well depicted indentation o f the nerve sleeves and roots in 12 
patients with lumbar lesions. A  bony spur o r ossified ligam ent indenting the dural 
sac was better depicted than any other m odality in 22 patients.
Conclusion: Postmyelographic CT using a helical MD-С Т technique is a prom is
ing m ethod to visualize anatom ical details.

B-0923 11:05

Contrast-enhanced 3D MR-angiography o f the spinal cord vasculature
S.R. Felber. A. Auer, P. Waldenberger, B. Amort, S. Golaszewski, J. Willeit; 
Innsbruck/AT

Purpose: The flow  conditions o f the intraspinal vessels prevent them from  being 
consistantly visualized using tim e of flight and phase contrast magnetic resonance 
angiography (MRA) techniques. Here we exploited the potentia l of contrast en
hanced (CE) MRA for the diagnosis of intraspinal vascular disorders.
Methods and materials: A total num ber o f 33 patients (10 -  75 a) underwent CE- 
MRA as part o f a  spinal MRI study. For СЕ-M RA we used a 3D FLASH sequence 
(TR 4.6 ms, TE 1.8 ms, 111 s, FOV 40 x 20 x 6.5 cm ).The sequence was repeated 
4 times, w ith the contrast agent (10 -  30 ml Gd-chelate) targeted to the second 
aquisition and using a 20 s delay betweeen the  3,a and 4'" aquisition. Projective 
angiogram s were calculated after subtraction of the 1s' (native) aquisition. 
Results: СЕ-M RA revealed an arteriovenous (AV) shunt in a dural AV fistu la  and 
showed shunt occlusion in 3 patients after endovascular treatm ent. A  tum or blush 
w as present in 3 patients with intraspinal hemangioblastomas, paraganglioma and 
ependym om a. Prom inent leptom eningeal veins were also seen in 3 patients with 
inflam m atory disorders.

Conclusion: As a luminography, СЕ-M RA is independent from flow  velocities and 
flow  directions. A lthough, the spatial resolution (1.4 x 0.8 x 1.4 mm) is inferior to 
catheter angiography, СЕ-MRA can display AV-shunts, dilated leptomeningeal veins 
and ateries and tum or blushes. С Е-MRA has potential as a noninvasive means to 
select patients for catheter angiography, both for d iagnosis and follow-up.

B-0924 n  is
RF neurolysis o f the stellate ganglion in the sym pathetic pain syndrome 
of the upper limb
B.A.C. Kastlar. С. Clair, D. M ichalakis, E. Delabrousse, J. Litzler, B. Fergane; 
Besançon/FR

Aim: Neurolysis o r ste llate ganglion block is an effic ient and accepted method in 
the diagnosis and treatm ent o f acute and chronic sympathetically maintained pain 
syndrom e o f the upper limb, thoracic viscera, and head and neck including caus
algia, reflex sym pathetic dystrophy and post herpetic neuralgia. CT guidance, dis
playing an excellent contrast between soft tissues, bones, vessels and nerves, is a 
well suited and safe mean of guidance
M ethods & m aterials: A t our institution since 1997 we have treated 17 patients 
with reflex sym pathetic dystrophy (15) and causalgia (2) o f the upper limb, resitant 
to specific medication. Two 22 G needle tips were positioned under CT control in 
contact w ith the stellate ganglion at two sites (C7 and T1). RF therm al ablations 
were performed with a Radionics generator. Patients were evaluated for pain be
fore the procedure, immediately after and at day 8 ,3 0  and 90, and thereafter every 
3"’ month.
Results: 10 patients had a significant (5 0% ) pain relief immediately and at 3 
months. 5  patients had tem porary and/or 3  no pain relief. No incidents occurred 
during the interventions. No patient had a Horner syndrom. 2 patients had a neu
ralgia of surrounding nerves (brachial plexus), 2 were temporary (inferior to 3 weeks) 
and two lasted 3 months.
Conclusion: Sym pathetically m aintained pain syndrome of the upper limb is diffi
cu lt to treat even with high doses o f specific medication. RF neurolysis of stellate 
ganglion under CT-guidance is safe and seems efficient particularly in distal (hand 
and wrist) pain.

B-09251125
Vertebroplasty: Clinical experience and follow-up results
K.S. M inkner. J.-B. M artin, D. Rüfenacht; Geneva/CH

Purpose: To evaluate percutaneous vertebroplasty using polymethyl-methacry- 
late (PMMA) in a consecutive group o f patients.
Materials and methods: Percutaneous vertebroplasty was perform ed in 111 pa
tients and 206 vertebral levels. Indication was pain and included patients with 
metastasis (52), osteoporosis (30), hem angiom as (17), myelomas (12) and trau
matic collaps (2). Under general anesthesia, d irect access to  the vertebral body 
was obtained by using needles o f 2 -  3 mm O.D. Vertebral phlebography allowed 
for treatm ent planning by indicating the filling pattern. A diluted PMMA mixed with 
contrast was injected under fluoroscopic control and implant position was assessed 
by CT. C lin ical evaluation included immediate and delayed follow up studies o f the 
patient's general condition and neurological status. A  questionnaire helped to as
sess degree o f pain relief, reduction of pain m edication and improvement of over
all mobility.
Results: Follow-up was obtained in 105 of 111 patients. Pain relief was observed 
in 91 %. In a subgroup o f patients, pain relief was obtained only a fter treatm ent of 
additonal vertebral levels. W ithdrawal of pain m edication was possible in 88 %. 
Overall m obility im proved in 90 %. C linical com plications were observed (4/110) 
w ith deep venous throm bosis of the leg, aspiration pneumonia, and Two nerve 
root irritation due to cem ent leakage.
Conclusion: Vertebroplasty is a very efficient pain treatment. Treatment failure 
was mostly related to  inaccurate pretreatm ent evaluation. Complications were 
mostly related to patient co-m orbidity o r excessive PMMA injection. Control of 
PMMA volum e seems to  be the most critical point for avoiding technical com plica
tions.

B-0926 11:30

3D CT technique with virtual simulation assists in planning cervical spine 
surgery: Posterior spinal instrum entation C 1 -C 2 -C 3  segment
O. Balboa Arregui, C. Rodríguez Morejón. A. Mostaza Saavedra,
E. Reimunde Seoane, M. Gutierrez Arias, L. M artinez Blanco; Leon/ES  

Purpose: To show how useful 3D reconstructions can prove in the adequate plan
ning o f p lacem ent o f transpedicle screws of spinal fixation in the pathology of the 
proximal cervical segment.
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Methods: CT spiral images (1.5 pitch, 5 mm collimation, 3 mm reconstruction, 
15 s delay with power injection of contrast m edium) were obtained in 12 patients 
with a traumatic and/or inflammatory pathology of the C 1 -C 3  cervical segment, 
which were in need of posterior intervertebral fixation. Later on, 3D m ultitissue 
reconstructions (spine, vertebral artery, soft tissues) were m ade in order to visual
ize and study them with a CAD 2D/3D system which enabled us to assess the 
following:The analysis of fracture trajectories, the assessment of the course, posi
tion, variations or anomalies of the vertebral arteries to  avoid puncturing them with 
the screw and to  calculate the entry point coordinates, the entry angle, the length 
and trajectory of the screws.
Results: The exact placing of the screws has been later checked w ith spiral CT in 
all the patients. The clinical progress has been good.
Conclusion: 3D reconstructions of the proximal cervical segment and the ir study 
in collaboration with a neurosurgeon represent a  great help in planning treatment 
with transpedicle screws which must go through thin bone structures and avoid 
im portant vascular structures.

B-0927 11:40

Intrathecal gadopentetate dim eglum ine (Gd)-enhanced MR- 
cisternography in the evaluation of clinically suspected cranial cere
brospinal fluid leaks: Prelim inary report
R.J. J inkins1. E. Tali2, G. Krum ina3, M.A. Rudwan4, A. M ironov5, D. Milosevich6,
N. Tokgöz-Ercan2; O m aha, NE/US, ‘"Ankara/TR, 3Riga/LV,4Kuwait/KW, 
'Aarau/СН, 6Nis/YU

P urpose: Th is  s tu d y  w as d es ig n ed  to  eva lua te  th e  u tility  o f in tra th eca l 
gadopentetate dimeglumine (Gd)-enhanced MR-cisternography in the evaluation 
o f patients with suspected cranial CSF leaks.
Method/materials: Eight adult patients (age range: 44 -  68 years) w ith clinically 
suspected CSF rhinorrhea were included in this study. The patients experienced 
cranial trauma varying from  4 to 8  years prior to the MR examination. Preceding 
high-resolution CT examinations showed evidence of anterior skull base fractures 
in each patient. V ia lumbar puncture, a single dose o f 0.5 ml Gd was injected into 
the subarachnoid space. The patients were positioned 45° Trendelenburg position 
for 10 -  20 min after withdrawal o f the needle. Immediate and delayed T 1 - and 
T2WI were carried out utilising the identical parameters as those perform ed in the 
precontrast MRI. All patients were hospitalised for an observation period of 24 
hours after the examination.
Results: No patient manifested gross behavioural changes, neurologic alterations, 
o r seizure activity. Five patients showed leakage of Gd through the cribriform  plate 
into the ethmoid air cells/nasal cavity. Two revealed leakage into the sphenoid 
sinus. No leakage was observed in one patient. Based on the information from  the 
Gd-enhanced MR-cisternography. surgery was undertaken during which a dural 
patch was placed over the surgically visualised dehiscence of dura in the area of 
suspected CSF leakage in five patients. The CSF rhinorrhea halted after the sur
gery.
Conclusions: This cooperative study shows the relative safety, feasibility o f low 
dose (1.0 ml or less) intrathecal Gd-enhanced MR-cisternography in the  diagno
sis o f the location of CSF leaks.

B-0928 11:50

Intrathecal gadolinium  (GD) enhanced MR. Evaluation of the intracranial 
CSF spaces in normal and pathological conditions: A cooperative study
G. Krum ina1. A. Platkajis’ , H. O zolinsh ', D. Apska lne1, S. Dzelzite1, J. Dzelzitis1,
I. Buike’ , R.J. Jinkins2; 'Riga/LV, ‘ Omaha, NE/US

Purpose: To evaluate the safety and clin ical value of intrathecal Gd MRI. 
Material and methods: 23 patients (age range: 1 7 - 7 8 )  with intracranial cysts, 
congenital malformations, post head trauma, post tum our resection and post men
ingitis were examined on 1.0 T GE Signa magnet usingT1-w. T2-w. FLAIR param
eters. 0.1 mmol/kg Gd by lum bar puncture was adm inistrated. Protocol included 
pre-Gd; immediate and 24; 48; 96 hours delayed MRI. Pre- and post-Gd neurologi
cal, vital signs, EEG, CSF exam inations were obtained. Evoluation in the dynam 
ics o f subarachnoid, ventricular and parenchymal contrast enhancem ent were 
described.
Results: The tolerance of intrathecal Gd adm inistration was excellent. None of 
patients had abnormal vita l signs, neurological, CSF alterations or increased sei
zure activity. Postcontrast-Gd MRI showed the m ode of CSF circulation in patients 
with arachnoidal adhesions; parenchymal cavities; intracranial cysts; hydroceph
alus and congenital malformations.
Conclusions: The intrathecal Gd MRI is h ighly sensitive for the research of CSF 
physiology, its dynam ics in the liquor spaces and brain parenchyma -  the evalua
tion of the time, kind and sequence of CSF contrast enhancem ent, its procedure

and resorbtion in the normal and pathological conditions. The clinical utility is the 
precise demonstration o f the level o f obstruction in the liquor pathway and the 
exact control of endoscopically treated intracranial cysts.

10:30-12:00___________________________________Room F1
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B-0929 io :3 o

H igh  re s o lu tio n  CT (HRCT) in  m ilia ry  tu b e rc u lo s is  (M TB) o f th e  lung : 
C o rre la tio n  w ith  p u lm o n a ry  fu n c tio n  te s ts  and  gas e xchange  param e te rs
S.N.J. P ipavath. S. Mukhopadhyay, S.K. Sharma, M.S. Gulati, S. Datta Gupta,
A. Kumar; New Delhi/IN

P urpose : To identify patterns o f pulm onary MTB on HRCT and to  correlate the 
HRCT disease extent with pulmonary function tests (PFT) and gas exchange analy
sis (GEA).
M e th o d /m ate ria ls : 16 im m unocompetent patients w ith MTB underwent HRCT of 
chest, PFT, GEA. All investigations in each patient were com pleted within 20 days 
of each other. M TB was diagnosed by biopsy from  lymph nodes (3/16), o r skin, 
liver, bone m arrow (5/13), and lung (transbronchial) (1/16). In one patient fundos- 
copy revealed choroid tubercles. In 6 patients, diagnosis was confirm ed by clin i
cal/radiological improvement follow ing anti-tubercular therapy. Radiological pat
terns of involvement o f lungs were studied and disease extent was estim ated in 
each case by consensus between two radiologists using specially devised visual 
scoring system. Disease extent was correlated w ith PFT and GEA. Spearman 
rank correlation was used for statistical analysis.
R esu lts : Findings on HRCT in MTB included m iliary nodularity (16/16), alveolar 
lesions such as ground glass attenuation and/or consolidation (5/13), lymphaden- 
opathy (8/13), peribronchovascular interstitial thickening (1/16), emphysema (1/16), 
pleural pathology (2/16), and pericardial effusion (2/16). Significant correlation was 
noted between disease extent score and follow ing parameters: forced vital capac
ity (r = -0 .7 6 ; p = 0.03), forced expira tory vo lum e in one second (r = -0 .7 4 ; 
p =  0.005), total lung capacity (r =  -0 .66 ; p =  0.037), oxygen saturation in arterial 
blood (r =  -0 .69 , p =  0.01 ), diffusion capacity of the lung (r =  -0 .811 ; p 0.02), and 
change in carbon dioxide m inute ventilation with exercise (r =  -0 .6 7 : p =  0.048). 
C on c lu s io n s : HRCT reliably d iagnoses MTB, and helps in predicting derange
m ent o f pulm onary function tests an d GEA in these patients.

B-0930 10:40

The  ro le  o f C T  in  th e  d ia g n o s is  o f d if fe re n t p a tte rn s  o f lu n g  tu b e rc u lo s is
F. Todua, N. Khutulashvili, G. Tsivtsivadze. L. Gzirishvili; Tbilisi/GE  

P urpose : The aim  of the work was to evaluate the value of CT in the diagnosis of 
the different types of lung tuberculosis.
M a te ria l: 139 patients with different types o f lung tuberculosis were studied: fi
brous-cavernous (n =  21 ), cavernous (n =  13), infiltrative (n =  22), focal (n =  34), 
disseminated (n =  13), intrathoracic lymph nodes tuberculosis (n =  6), tuberculoma 
(n =  14), caseous pneum onia (n -  16). Age o f patients varied from  7 to  74 years, 
82 males, 57 females. Localization, spread and stage of pathological process and 
also presence of post-tuberculosis changes were considered.
R esu lts : Accuracy of CT in d iagnosis o f different types o f lung tuberculosis was 
95.6 %. False negative results (n =  4) were mostly re lated to  incorrect differential 
diagnosis o f tuberculosis and o ther d issem inated processes in lungs: carcinom a
tosis (n =  3), alveolitis (n =  2). In one case the  diagnosis o f sarcoidosis was made 
because o f the presence of lymph nodes. In m ost cases CT provided additional 
information on localization, spread, and also on the  phase of the tuberculous pro
cess (infiltration, decay, dissem ination; resolvement, pulm onary consolidation, 
scarring, calcification).
C o n c lu s io n : C T  provides im portant additional information in the diagnosis of lung 
tuberculosis. It helps to  evaluate the localization, the spread and the phase o f the 
pathological process, which are all extremely im portant to determ ine fu rther treat
ment.
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В-0931 10:50 В-0934 11:10
Pulmonary angiom vasive aspergillosis and m ucormycosis in 
im m unocompromised patients (bone marrow transplant recipients): Utility 
of chest CT and HRCT for early diagnosis
G. C arrafie llo. A. Rampoldi, F. V im ercati, A. Nosari, E. Morra, A. Vanzulli; 
M ilan/IT

Purpose: To evaluate the usefulness o f chest C T  and HRCT in the diagnosis of 
pulmonary angioinvasive aspergillosis and mucormycosis in immunocompromised 
patients.
Materials and methods: In the past 3 years. 30 patients (16 male and 14 female) 
underwent C T  and/or HRCT of the chest: all patients were bone marrow trans
plant recip ients and im m unosuppressed w ith neutropenia (from 10 to  17 days) 
and fever.
Results: The earliest pathological findings and the course o f disease were analysed. 
We found 26 patients affected by aspergillosis and 14 by mucormycosis. The most 
common findings of pulm onary infections were nodules (70 %) with o r w ithout 
halo sign, segmental ground-glass attenuation (45 %) and an air crescent sign 
(90 % o f case). Chest CT and HRCT were also very useful to m onitor the clinical 
evolution after therapy. All patients underwent bronchoalveolar lavage and CT 
guided fine needle biopsy.
C onclu sion : C hest C T  and  H R C T are ve ry  he lp fu l in  ea rly  d ia g n os is  of 
angioinvasive aspergillosis and m ucorm ycosis and provide im portant information 
to the clinician for therapy and follow-up.

B-0932 10:55

CT features of round atelectasis of the lung
A. Alexopoulos. G. Tsioga, A. Petroulakis, E. Liapi, K. Dalamarinis,
P. Antonopoulos; Athens/GR

Purpose: To illustrate the spectrum  of CT findings in patients w ith round atelecta
sis.
Methods and m aterials: W e retrospectively reviewed the CT findings in 28 pa
tients with a known h istory o f round atelectasis confirm ed by the com bination of 
follow-up CT exams, bronchoscopy and percutaneous needle biopsy (3 cases). 
Results: All patients had CT findings o f a rounded or ovoid mass located in the 
lung periphery. The areas of round atelectasis were m ainly in a lower lobe in 24 of 
28 cases, b ilateral in 3 of 28 cases and multiple in one lobe in two cases. In all 
cases vessels and bronchi were seen curving in toward the mass (comet-tail sign). 
A lso p leura thickening was found in all cases. A ir bronchogram s were seen in 19 
o f 28 cases. The pleura was thickest next to the mass in 17 o f 28 cases. The mass 
form ed an acute angle with the  pleura in 15 of 28 cases and sharp lateral margins 
in 22 o f 28 cases. Twelve cases showed hyperinflation o f the adjacent lung and 
displacem ent of the main bronchus.
Conclusion: The presence of a rounded mass abutting the  pleura in the lung 
periphery in association w ith vessels and bronch. Curving in toward the mass and 
pleural thickening are characteristic CT findings o f round atelectasis and in most 
cases further diagnostic evaluation is unnecessary.

В-0933 11:00
Is visual determ ination o f full inspiration on CT images possible?
J. Vikaren. A. Johansson, M. Moonen, B. Bake, U. Tylén; Gothenburg/SE  

Purpose: It is im portant to know in w hat state o f inspiration the im ages are ob
ta ined when diagnosing dissem inated lung diseases by HRCT. We wanted to  find 
out whether it is possible to visually decide that an image is taken in full inspiration. 
Material and m ethods: Ten healthy volunteers were exam ined by H RCT at 
spirom etrically contro lled degrees of inspiration, varying from  TLC to TLC minus 
2.0 litres. Mean HU value for the lung parenchyma in each slice was calculated. 
Two experienced radio logists evaluated visually a tota l of 100 images, in random 
order. They only had to answer the question: is the picture taken in full inspiration 
or not?
Results: For each individual there was a linear relationship between lung volume 
and attenuation, with a statistically significant increase of density by 20 HU for 
each 10 % reduction o f lung volum e in the calculated interval from  TLC to 60 %  of 
TLC. At TLC there was a range o f 40 HU. The radiologists were expected to evalu
ate 20 % of the images as taken in full inspiration, but the outcom e was 62 % and 
71 %, respectively. In the interval 60 -  69 % of TLC the outcom e was 0 - 2 0  %. 
Conclusion: It was not possible to v isually decide whether an HRCT im age was 
taken in full inspiration. Not until the lung volume was reduced w ith 2 litres, i.e. 
approaching FRC, the radiologists were reasonably certa in. When looking for spe
cific conditions spirometrie gating may be necessary.

HRCT patterns in clinical and subclinical pulm onary involvement in 
system ic sclerosis
K.S. M alagari. H. Koutrouveli, E. A lexopoulou, D. Kokkinos, A. Nikita,
T. Dailiana, L. Thanos, D.A. Kelekis; Athens/GR

Purpose: The a im s o f th is study were: a) to  evaluate the presence of interstitial 
lung disease as depicted on HRCT among different clinical subgroups of systemic 
sclerosis (SSc), and b) to study the relationship between HRCT patterns and ex
tent w ith functional parameters.
Material and methods: A cohort o f 127 patients w ith a confirm ed diagnosis of 
SSc [57 with diffuse SSc (dSSc), 46 with lim ited SSc (ISSc), and six with overlap 
syndromes] were evaluated. C linical suspicion for lung involvement was present in 
64 (50.4 %). Examinations included high-resolution computed tomography (HRCT) 
and pulm onary function tests [PFTs: FVT, TLC and DLCO]. Disease extent and 
severity were assessed by a HRCT grading system.
Results: Twenty-eight o f the 70 subclinical patients (40 %) had abnormal HRCT 
findings, namely isolated septal/subpleural lines, interface signs and ground-glass 
opacities. The prevalence o f HRCT findings of fibrosis was higher in the symptom
atic group (87.1 % ) [p < 0.01) and in the dSSc group com pared with the ISSc and 
overlap form s [p < 0.001]. Overall, a negative correlation between HRCT total in
terstitial d isease scores (TID) and PFTs were found [TLC: r =  -0 .31 , p  < 0.006; 
DLCO: r = -0 .51 , p < 0.001 ). Lung volumes did not significantly d iffer among pa
tients with ground-glass opacities and those with reticular patterns on HRCT, while 
the diffusing capacity for carbon monoxide was significantly lower (p < 0.05) in the 
latter.
Conclusions: HRCT is a sensitive tool in detecting interstitial lung disease even 
in subclinical SSc. Moreover, HRCT patterns may assist along with BAL studies in 
the identification o f indices with different prognostic implications.

B-0935
withdrawn by author

B-0936 11:20
Monitoring of interstitial lung disease activity in polymyositis and 
dermatomyositis: Clinical value of HRCT
J. Biederer'. M. R euter', C. R ichter2, A. Schnabel2, W.-L. Gross2, M. Heller1;
’ K ie l/D  E, 2Lübeck/DE

Purpose: To determ ine the clinical value of HRCT tor m onitoring interstitial lung 
disease activity in patients with Polym yositis/Dermatomyositis (PM/DM). 
Patients and m ethods: 25 Patients with PM/DM and suspected pulm onary in
volvem ent were enrolled. 18/25 underwent sequential HRCT evaluation, mean 
follow-up 22 months. The findings were correlated with the clin ical course and 
data from  blood and bronchoalveolar lavage (BAL) samples. In 46/62 cases (24/25 
patients) BAL was perform ed 1 - 3  days after C T  including cytologic and micro
biologie assessm ent o f the  lavage fluid.
Results: 94 % o f the HRCT revealed pulm onary abnorm alities related to  PM/DM 
with high variability in onset and intensity of pulm onary involvement. Between dif
ferent patients lesion profusion did not correlate with duration of PM/DM, but the 
spectrum  of lung parenchyma alterations changed with the course of disease. 
Ground-glass opacities predom inated in patients with short duration o f disease 
(up to 50 months), reticular/fibrotic lesion patterns in patients with long duration 
(over 120 months). Individual cases showed a reversibility o f ground-glass opaci
ties w ithout development of fibrosis under intensified treatment.
Conclusions: The study confirm s the clinical value of HRCT for detection o f florid 
interstitial lung disease associated with Polymyositis/Dermatositis. Appearance of 
ground-glass opacities indicates early infiltrations that may be reversible under 
intensive therapy.

B-0937  11:30

Pneumonia: H igh-resolution CT findings in 114 patients
P. R eittner1. S. W ard2, L. Heyneman2, N.L. Müller2; 'Graz/AT, ■"Vancouver, BC/CA 

Purpose: To assess the high-resolution CT appearances of different types of pneu
monia.
Materials and methods: The high-resolution C T  scans obtained in 114 patients 
with bacterial, M ycoplasma pneumoniae, viral, fungal, and Pneumocystis carin ii 
pneumonias were analyzed retrospectively by two independent observers for pres
ence, pattern, and distribution o f abnormalities.
Results: Areas of air-space consolidation were not detected in patients with viral 
pneum onia and were less frequently seen in patients with Pneum ocystis carinii 
pneum onia (2 of 22 patients, 9 %) than in bacterial (30 o f 35, 85 % ), Mycoplasma
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pneumoniae (22 of 2 8 ,79  %), and fungal pneumonias (15 o f 2 0 ,75  % ) (all p < 0.01. 
Chi square test). There was no significant difference in the prevalence or distribu
tion of consolidation between bacterial, M ycoplasma pneum oniae and fungal 
pneumonias. Extensive symmetric bilateral areas of ground-glass attenuation were 
present in 21 of 22 (95 % ) patients with Pneumocystis carinii pneumonia and were 
not seen in other pneum onias except in association w ith areas o f consolidation 
and nodules. Centrilobular nodules were present less commonly in bacterial pneu
monia (6 o f 35 patients) than in M ycoplasma pneumoniae (24 o f 28), viral (7 o f 9), 
or fungal (12 of 20) pneumonia (p < 0.01 ).
Conclusion: Except for Pneumocystis carinii pneumonia, which often has a char
acteristic appearance, high-resolution C T  is o f lim ited value in the differential d iag
nosis of the various types of pneumonia.

B-0938 11:40

Evaluation of portable com puted tom ography in intensive care units
U.K.M. Teicharäber. C. Born, J.G. Pinkernelle, R. Bittner, J. Ricke, D. Barckow,
J. Rademaker, R. Felix; Berlin/DE

Purpose: To assess usage o f portable CT in an intensive care unit (ICU) 
Material and methods: Mobile C T  scans were perform ed on 95 consecutive ICU 
patients from  January 1 to July 30, 2000 w ith a Tomoscan M (Philips Medical 
Systems). An evaluation by ICU staff was perform ed on acceptance, w ork load, 
improvement o f patient care and expectations o f the portable C T  scanner. Time 
measurements were performed on 25 CT examinations performed with a fixed CT 
scanner in the radiology departm ent com pared to 25 CT examinations performed 
with the portable CT used in the intervention suite w ithin the ICU. The time mea
surements included preparation, transportation and throughput time. In addition, 
the transportation distances and time were measured for CT performed w ithin the 
ICU versus the radiology department.
Results: The portable CT scanner received a high acceptance by ICU staff, and 
the work load was considered sm aller com pared to  the CT examinations per
formed in the radiology departm ent. There was an improvement in patient care 
with portable CT scanning in the ICU, The average transportation tim e to the  ICU 
intervention suite was 3.1 m inutes com pared to 9.0 m inutes to  the radiology de 
partment. In contrast, the throughput tim e for the portable C T  with 13.9 m inutes 
was longer com pared to the  CT examination in the radiology departm ent w ith 8.9 
minutes.
Conclusions: The acceptance o f mobile CT has been very positive by the ICU 
staff. It facilitates the work flow  by reducing transportation tim e and assuring con
tinuity of ICU therapy while the CT scan is performed.

B-0939
withdrawn by author

10:30-12:00___________________________________ Room F2

Neuro

SS 1811b
Pediatrics - Pituitary
Chairpersons:
O. Flodmark (Stockholm/SE)
B. Góraj (Lódz/PL)

В-0940 10:30

Magnetic resonance im aging o f the fetal brain
A. Auer. B. Amort, P. Schwaerzler, S.R. Felber; Innsbruck/AT

Purpose: O ur intention was to evaluate the potential of m agnetic resonance im
aging (MRI) for the diagnosis o f fetal brain abnormalities.
M ethods and materials: Ten pregnant women (18,h- 3 3 r0 w eeks o f gestation) 
unterwent MRI because of sonographically suspected fetal brain anomalies. The 
examinations were performed on a 1.5 T  scanner (Vision, Siemens) using a phased 
array coil. The examination protocol included a T2 weighted HASTE sequence 
(TR 4 .4 - 1 2  ms, ТЕ 90 ms, 4 - 6  mm slice thickness, 120 -  30 s) in 3 orthogonal 
orientations and a T1 weighted turbo FLASH sequence (TR 11 ms, ТЕ 5.3 ms, 
6 mm slice thickness, 1 1 m in 24 s) in at least 1 orientation. Flunitrazepam (1 mg) 
was orally adm inistered in order to reduce fetal movements. Follow-up examina
tions were performed in 3 patients, including 1 postnatal MRI.

Results: MRI revealed brain anom alies in 8 (10) fetuses. Abnorm alities included 
com m unicating hydrocephalus (n = 1), agnesis of the corpus callosum  (n = 2), 
m inor form  o f holoprosencephaly (n = 1), m icrocephaly (n = 1), anterior m eningo
cele with hemispheric dysorganisation (n = 1 ), T2 hyperintense lesions of the white 
m atter (n = 1), and m ulifocal cerebral hem orrhages (n = 1).
Conclusion: If u ltrasound findings are questionable, MRI is a safe, noninvasive 
and fast m ethod for the  diagnosis o f fetal brain pathology.

B-0941 10:40

Optim isation of prenatal CNS m agnetic resonance imaging
K. Wag ie l1. M. Bekiesinska-F igatowska', J. W alecki', K. W erm enski’ ,
M. Jozw ik2, A. C eran '; 1Warsaw/PL, 2Biatystok/PL

Purpose: To determ ine the optimal strategy of fetal CNS pathology visualisation 
by m eans o f MR imaging. To show the  difference in im age quality depending on 
sequence parameters.
M ethods and m aterials: A 1 .5 T  Philips Gyroscan system was used to obtain 
fetal MR exams in 14 com plicated pregnancies (mean age of gestation: 33 weeks). 
CNS pathology was found in all cases on ultrasound.
Results: The first studies showed poor quality because of motion artifacts result
ing from  the long acquisition tim e (30 -  90 s).T2-w eighted turbo spin-echo single 
shot images presented the highest quality and therefore were chosen for further 
optimalisation. Gradual changing o f repetition time, echo time, fie ld  of view, slice 
thickness, m atrix size and num ber o f acquisitions led us to obtain high quality 
images with the following parameters: TR 8300 ms, TE 100 ms, FOV 230 -  350 mm, 
S T 3 - 4  mm, MX 109 x  109 (reconstruction MX 256 x  256), NA 1 -  2. Acquisition 
time o f 8 - 1 6  s allowed the patients to  hold breath and allowed us to shorten the 
overall tim e of examination. Visualisation of the whole length o f the spinal canal 
was possible thanks toTS E  sequence (TR 1800 ms, TE 650 ms, ST 0.8 -  1 mm) 
with 3D MIP reconstruction.
Conclusions: Our experience shows that the tim e o f data acquisition is the main 
factor influencing the fetus im aging quality. Therefore im age settings that have 
theoretically worse parameters (sm aller matrix, sm aller num ber of acquisitions, 
bigger slice thickness) supply us with better images thanks to the shorter time of 
examination.

B-0942 10:45

MRI and MRS study of the fetal human brain
V.A. Rogozhyn, Z.Z. Rozhkova. A.P. Perfilov, S.P. Pisareva, M.A. Vasilenko,
L.G. Kirillova, I.S. Luk’janova, L.I. Tkachuk; Kiev/UA

Purpose: Our goal is evaluating the brain anom alies in human fe tus by MRI, for 
m easurem ent of fetal brain structures, and Ή  MRS, for determ ination of cerebral 
m etabolite concentrations.
M ethods and m aterials: Two groups of 10 wom en w ith (G1) and 5 wom en w ith
out (G2) com plicated pregnancies are studied by 1 .5 T  M agnetom Vision Plus 
System (SIEMENS). MR-images of fetal brain in utero (from 25 to  39 w eeks of 
gestational age) were obtained with HASTE sequence. Ή  spectra are recorded 
with the STEAM  and PRESS sequences. The m etabolite ratios NAA/Cr, Cho/Cr, 
NAA/Cho and NAA/(Cho + Cr) are calculated from  spectra.
Results: From M R-im ages o f feta l brain in G2 it is found that the  ratio ventricel/ 
brain decreases, and the length o f corpus collosum, and also the length, height, 
and  a rea  o f c e re b e lla r  v e rm is  inc re a s  w ith  g e s ta tio n a l age . T h e  ra tios  
NAA/(Cho + Cr), NAA/Cr and NAA/Cho for G1 and G2 are not significantly d istin
guishable. The ratio C ho/C r decreases significantly in G1 compared to G2. Lac 
signal present in 4  cases in G1 and in 1 case in G2. In 3 cases in G1 the decrease 
o f the intensities of Glu-GIn signals in com parison with G2 is observed. This oc
curs together with reducing the ratio Cho/Cr and appearing Lac.
Conclusion: MRI and Ή  MRS are very sensitive and effective m ethods for early 
detection of fetal hypoxic ischem ic injury. Both the m ethods can be applied for 
assessm ent and understanding of intrauterine growth retardation.

B-0943 10:50

Assessm ent of periventricular brain m ovement in normal volunteers and 
in patients w ith various causes of hydrocephalus
B.B. Erti-W agner'. A. L ienem ann', R. Eymann2, M. Kiefer2, W. Reith2,
M.F. Reiser1; 'M un ich /D E ,2Hom burg a. d. Saar/DE

Purpose: We a im ed to  es tab lish  an easy and re liab le  m ethod  to  te s t fo r 
periventricular brain motion as a means of d istinguishing between hydrocephalus 
patients and healthy volunteers and to moreover assess therapeutic effects of 
CSF shunting.
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Materials and methods: 25 healthy volunteers, 5 patients with communicating 
hydrocephalus, 3 children w ith non-com m unicating hydrocephalus and 5 children 
post CSF shunting were examined w ith an axial true fast im aging steady preces
sion sequence in a 1.5 T clinical MR scanner (TR 4.8 ms, TE 2.3 ms, flip  70°, SL 
5 mm, FOV 330 mm, 3 slices). Images were assessed both as dynam ic images in 
cine m ode and by m easuring lateral ventricular size over time.
Results: All volunteers showed marked periventricular brain motion (mean reduc
tion o f the ventricular area under Valsalva 18 % (SD 7)). Patients w ith com m uni
cating and non-communicating hydrocephalus showed virtually no periventricular 
brain m otion, while children with a well-functioning CSF shunt revealed a good 
mobility of the periventricular walls. All differences were statistically significant with 
a p  < 0 .0 0 0 1 .
Conclusion: Out m ethod clearly d istinguished patients w ith sym ptom atic com 
municating and non-communicating hydrocephalus from healthy volunteers. It may 
moreover a id in the evaluation o f CSF shunt patency.

B - 0 9 4 4  m o o

Diffusion-weighted MRI in young children for prognostic evaluation of 
ischem ic and anoxic injuries
W. KCiker. S. Friese, H. Krapf, W. Grodd, I. Krägeloh-M ann; Tubingen/DE

Purpose: DW-MRI has been shown to  differentiate between interstitial and intra
ce llu lar oedem a. Th is discrim ination is used to evaluate the extent of irreversibly 
damaged brain parenchym a in adult stroke patients. Intracellu lar oedema is re 
garded as sign of inevitable cell death. On the o ther hand, the lack of diffusion 
abnorm ality in interstitial oedem a may indicate the possibiltiy of reversibility. In
creasing availability o f diffusion sensitive echo p lanar sequences on state of the 
a rt MR scanners has facilitated the exam intion o f small children with this method. 
A diffusion MRI can be carried out in a few seconds and is very robust against 
motion artifacts.
M ethods and m aterials: During the last 12 m onths we examined nine patients 
under the age of 10 w ith diffusion sensitve sequences on a 1.5 T  unit (Siemens 
M agnetom  Vision). Indications were stroke (n =  6), hypoxia (n =  2) and seizures 
(n =  1).
Results: W hereas in hypoxia no focal diffusion abnormality could be demonstrated, 
in com plete focal stroke the diffusion abnorm ality m atched the area o f brain ne
crosis (n = 5). In a patient with a right sided infarction in the medial cerebral artery 
territory during birth, diffusion MRI showed a massive hyperintensity in the course 
of the pyram idal tract after three days, probably indicating axonal degeneration. 
This has not been reported before. In a case of focal oedem a in the vascular 
territory behind a high grade medial cerebral artery stenosis, diffusion MRI was 
normal.This lesion was completely reversible without any permant neurologic deficit. 
Conclusion: Diffusion abnorm ality in young childeren probably indicates intracel
lu la r oedema and hence irreversible cell damage.

B - 0 9 4 5  u r i o

MR im aging of hypoxic ischem ic encephalopathy in cerebral palsied  
children
N. Erdoğan. A. Coşkun. A.C. Durak, S. Kumandas; Kayseri/TR  

Purpose: To find out the incidence o f brain injuries detected in neuropathologic 
studies o f children with hypoxic ischem ic encephalopathy in MR im ages o f pa
tients w ith cerebral palsy.
Methods and m aterials: We retrospectively reviewed T 1 axial, T2 axial, T 1 sagit
tal andT 2  coronal images obtained by Philips Gyroscan 1.5 T in 37 patients (mean 
age, 4.2 years; range, 5 months to  16 years). For each type of injury the diagnostic 
criteria were defined according to  morphological changes required for neuropatho- 
logical diagnosis. The patients were divided into two groups: Group I (Patients with 
M R im ages diagnostic fo r any o f the injury forms) and, Group II (Patients w ithout 
d iagnostic images).
Results: Twentythree cases (62.1 % ) were included in Group I. M ost commonly 
e ncoun te red  in ju ry  fo rm s were p e rive n tricu la r leukom a lac ia  (1 6 .2 % ) and 
parasagittal injury (16.2 % ). In both groups, the incidence of the lesions known to 
have prenatal onset was 29.7 %.
Conclusion: MR studies may help to identify the events leading to cerebral palsy 
in a high percentage of patients. The role o f b irth asphyxia as a cause o f cerebral 
palsy should be questioned because o f the events which are known to  have pre
natal onset. However, perinatal factors still play som e role, since, parasagittal in
jury, which is the characteristic in ju ry for term  neonates, has a relatively high inci
dence in our study.

B - 0 9 4 6 11 20

Pediatric dem yelinating disorders: Clinical and neuroradiological findings 
in 29 cases
M. C au le ’ , M. G allucci1, G. C erone ’ , M. Conti2, A. Achene2, A. Splendiani',
C. M asciocchi’ ; 'L'Aquila/IT. ~Sassari/IT

Purpose: This work a im s to review 29 cases of dem yelinating disease with onset 
in the pediatric age to  register the main clinical and neuroradiological evidences 
and to establish if significant d ifferential criteria  between Multiple Sclerosis and 
Schilder's d isease (SD) are available.
M aterials and m ethod: 29 childood patients affected by dem yelinating disease 
have been enrolled: 26 diagnosed as typical rem itting-relapsing MS and 3 as SD. 
C linical presentation at the onset, CSF analysis, number and size of MRI detected 
palques were evaluated.
Results: In 7 o f 26 cases atypical clinical presentation had been found, seizures 
were the clin ical onset in 2 cases and lethargy in 1 case, signs o f intracranial 
hypertension had been detected in 4 cases. In all the cases o f SD and in 6 cases 
o f MS oligoclonal band were absent. G iant p laques had been found in all SD cases 
and in 14/26 MS cases.
Conclusion: From th is data we postulate pediatric MS to represent a w ide cat
egory o f disease with different clinical, laboratory and MRI findings if compared to 
typical adult presentations. Statistically significant differences between MS and 
SD groups were found suggesting SD should not to be considered a specific entity 
nor a MS variant. SD seems to represent the occasional combination of clinical 
and radiological findings mostly occuring during pediatric MS.

B - 0 9 4 7  11:30

Why do prim ary Intracranial m anifestations of Langerhans cell histiocyto
sis (LCH) prefer extraaxial structures?
D.M. Prayer. N. Grois, H. Brosch, E. Schindler, H. Gadner; Vienna/AT

Purpose: Intracranial manifestations o f Langerhanscell H istiocytosis (LCH) have 
been decribed to occur in up to  20 % of cases, Cranial MR-scans of patients with 
histologically proved LCH were evaluated to determ ine the types of intracranial 
involvement of th is disease.
Patients and m ethods: 352 cranial MRI-scans o f 85 patients, done in 43 institu
tions in 12 countries, were reviewed with emphasis on the differentiation between 
intra-and extraaxial prim ary LCH lesions.
Results: Consisted of: m eningeal lesions (28 % ), choroid plexus manifestations 
(7 % ), p ituitary stalk pathology (69 %), hypothalam ic mass lesions (27 %), empty 
sella (20 % ), and intraaxial lesions (23 %). In most of the cases more than 1 of the 
m entioned localizations was involved. 4 children (5 % ) with intracerebral manifes
tations have died, all children with extraaxial manifestations only are still alive. 
Conclusion: Our results suggest a predom inant LCH-involvement o f extraaxial 
structures that do not possess a blod brain barrier (BBB). If intraaxial regions are 
affected, th is probably m eans a breakdown o f im munologic functions o f the BBB, 
and worsens the fu rther prognosis. In addition, these findings support the theory 
that intracranial LCH involvement m ight be m ediated by CNS-directed immune 
responses in which endothelial cells o f the BBB play a crucial role.

B - 0 9 4 8  11:40

Pituitary gland height evaluated by MR in patients with a thalassemia  
m ajor: A m arker of pituitary gland dysfunction
M.l. Argyropoulou, D.N. Kiortsis, Z. M etafratzi. C. Tsampoulas, S.C. Efremidis; 
loannina/GR

Objective: In transfussion dependent a-thalassem ia major, increased iron depo
sition in the pituitary gland has a cytotoxic effect leading mainly to hypogonadotropic 
hypogonadism. P itu itary gland height, evaluated by MR. has been used in the 
study o f p ituitary gland function. The purpose o f this study was to evaluate the 
pituitary gland height as a m arker o f p ituitary gland dysfunction in patients with a- 
thalassem ia major.
Subjects and methods: In 29 patients with a-thalassem ia major and 40 controls 
the p ituitary gland height was evaluated in a m idline sagittal scan using a spin 
e c h o T I weighted (500/20 TR/TE) sequence. In all patients, an extensive endo
crine evaluation was performed, including measurements of spontaneous and 
stim ulated levels o f gonadotropins, thyroid hormones, growth hormone, insulin
like growth factor, and adrenal hormones.
Results: The p ituitary gland height was lower in thalassémie patients (mean 4.42; 
SD 1.4) com pared to the controls (mean 6; SD 0.98), (p <  0.001). The pituitary 
gland height was lower in thalassémie patients w ith hypogonadotropic hypogo
nadism (mean 3.5; SD 0.62) compared to  those without pituitary dysfunction (mean 
5.34; SD 1.5) (p <  0.001).
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Conclusion: The pituitary gland height is a useful m arker in the evaluation of 
thalassémie patients, being more reduced in those with hypogonadotropic hypogo
nadism.

B-0949 11 so
MR imaging of the pituitary gland in patients with transfusional hem osid
erosis
A.S. Dimitriadis, E. Hasapopoulou, I. loannidis. A. Haritandi; Thessaloniki/GR

Purpose: To evaluate the reduction of MR signal intensity in the anterior lobe of 
the pituitary gland in patients w ith secondary hem osiderosis due to  transfusion 
dependent thalassemia m ajor before the onset of treatm ent w ith the oral chelator 
deferiprone.
Materials and methods: Thirty patients with secondary hemosiderosis (11 male, 
19 female, aged 1 6 - 3 6  years) due to thalassem ia m ajor underwent MRI exam i
nation of the pituitary gland. Serum feritin levels were elevated in all patients (mean 
5 863: range 789 -  12 600; normal level < 300 ng/ml). 18 patients had a diagnosis 
of hypogonadotropic hypogonadism established with clinical and laboratory data. 
MR imaging examinations were performed by using sagitta l and coronal TS E T2- 
weighted sequences and coronal GRE T2-weighted sequence.
Results: All patients showed reduction of signal intensity of the anterior lobe of 
the pituitary gland. The reduction o f p ituitary signal intensity was greater in pa
tients with higher feritin levels.
Conclusion: Our results confirm ed that MRI is modality o f choice for detecting 
iron overload in the pituitary gland. The reduction of signal intensity in the anterior 
lobe o f the pituitary gland correlates with the severity of iron overload.

10:30-12:00____________________________________ Room G

Com puter Applications

SS 1805
PACS evaluation and workflow
Chairpersons:
T. Andersson (Örebro/SE)
W. Hruby (Vienna/AT)

B-0950 10:30

PACS in an almost film less hospital: One-year experience in Taiwan
Y.-T, Kuo. G.-C. Liu, H.-C. Chu, S.-J. Hwang, C.-S. Chang, C.-S. Lai; 
Kaohsiung/TW

Purpose: To share the experience of implementation o f a picture archiving and 
communication system (PACS) and a near film less operation in a medium-sized 
general hospital.
Materials and methods: Two-stage hospital-wide im plem entation o f PACS has 
been carried out in a m edium-sized general hospital (428 beds) since November 
1998. All the im ages except mammography were digitized as DICOM 3.0 format. 
Physicians can access current and prior images and the ir reports from  40 view 
stations distributed in the hospital. Image com pression to  lossless (3:1 ) and lossy 
( 18 :1) data for short-term  and long-term  storage in redundant array of inexpensive 
disks (RAID) of 200 gigabytes (GB) and 400 GB was done.
Results: A near film less operation has been achieved since Septem ber 20,1999. 
The mean film s used per patient were 1.5 and 0.06 before and after PACS im ple
mentation. The tim e spent in retrieving im ages was reduced to few seconds. The 
vast m ajority of the prelim inary radiological reports were available on PACS and 
hospital information system w ithin 1 day. The costs o f film -related material, file 
room personnel and space were significantly decreased. The capacities o f RAID 
can offer more than 6 months o f short-term  lossless and estimated 5 years of 
long-term  lossy image data available for on-line query.
Conclusion: PACS can achieve a near film less medical environm ent fo r a m e
dium-sized general hospital. It can m eet most o f the needs of both the radiologists 
and referring physicians and improves clin ical efficiency.

B-0951 10:40

Issues arising following the installation o f PACS
M E. Hurley, A. Twair, M. O ’Dowd, A. Byrne, G.D. Hurley; Dublin/IE  

Purpose: (1 ) Review o f experience following installation o f a whole-hospital PACS 
in a 600 bed teaching hospital in 1998 with efficiency, cost and staff satisfaction 
analysis. (2) H ighlight the advantages and d ifficulties of a “b ig bang" approach 
w ith PACS versus a phased approach.

Methods and m aterials: A turnover study o f 200 patients’ results pre- and post 
PACS installation was performed. W e also reviewed the costs o f m aterials and 
staffing. PACS appreciation by clinicians, radiologists and radiographers was as
sessed over a two-year period. Finally, we com pared the advantages and lim ita
tions of the “big bang” versus a phased approach.
Results: PACS proved to  induce a 70 % reduction in report generation time. Sig
nificant savings arise from  the dim inished costs of film  and chemicals, which were 
however spent on updating hard- and software in the year follow ing PACS installa
tion. C lin icians and radiologists adjusted at first w ith hesitation, but with tim e well 
to PACS. An increased turnover o f radiographers was however observed in the 
first year post installation due to educational requirements and necessary rede
ployment. We experienced the skipping o f a phased approach in PACS installation 
as advantageous.
Conclusions:

1. PACS is more efficient.
2. PACS is cheaper once the system is established.
3. PACS provided a satisfactory service for m ost staff.
4. Taking the “big bang" approach has considerable operational advantages over 

a  phased approach.

B-0952 10:50

Film less hospital: Experience after 24 months
C. Capotondi. S. Sparbati, M. Minnetti. M. C lem enti, G. Alessi; Rom e/IT

Purpose: O ur aim  is to evaluate a com plete HIS-RIS-PACS integration im ple
m ented as film less hospital s ince February 1999.
Materials and methods: In our 255 beds com m unity hospital (M.G. Vannini Hos
pital, Rome, Italy), the departm ent of im aging includes 3 traditional X-ray rooms, 1 
CT, 1 MRI, 2 US, 1 DSA and 2 m am m ography room s and multiple portable X-ray 
devices. A PACS AGFA IM PAX is connected to all modalities by DICOM standard 
protocol. Long-term  archive is realized storing on m agneto optical d isk (MOD) 
WORM type using com pression factor 2 that perm its to have about 12 m onths of 
im ages data on-line. Com ponents are linked by a com bination of sw itched and 
fast-e thernet networked over fiber optics. HIS-RIS-PACS interface is realized 
through a MITRA PACS-broker.
Results: There was a tim e reduction of 25 % in the execution o f examinations and 
30 % in reporting time; with no-printing of in-patients CT and MRI examinations 
we have 35 %  of saving-time in technician's work. O ther benefits a re decreased in 
the need o f archives-spaces (reduction of 95 %  per year) and archivist-personell 
(no dedicated personell). Radiologist reports are im m ediately available to all clin i
cians.
Conclusion: This system  allows optim ization of w orkflow  with shortening on g lo 
bal time o f execution and reporting. PACS improves efficiency o f data m anage
m ent especially in storage both econom ical and human resources. Film less hos
pital is tim e saving in a ll departm ents' workflow  with im provements in patient care.

B-0953 11:00
Low cost PACS system: An opensource project approach
C. Saccavini. P. Mosca, R. Stramare, S. Puggina, G.P. Feltrin; Padova/IT 

Purpose: To realize a low-cost PACS system using opensource software and new 
archiving strategy.
Materials and m ethods: In our D epartm ent we use selfm ade PACS based on 
Linux Server w ith Interbase 6.0 as database engine and a DICOM server applica
tion developed starting from  OFFIS library (O ldenburg Germany). The network is 
a 100 M bit/s FastEthernet. We have connected to our PACS one C T (Em otion by 
Siemens), one MR (Arm ony by Siemens), two CR (AC3 by Fuji), one digital radi
ography (Advantix by GE), tw o reporting workstation (M agicView by Siemens, 
HiC 655 by Fuji) and four reporting workstation PC-based. To archive the radio
logical images we use high capacity fast hard disks instead o f optical d isk jukebox: 
infact the cost of 500 Gb online HD archive is 7 Euro/Mbyte agaist 26 Euro/Mbyte 
of optical d isk Jukebox. We backup all the images on CD-ROM in order to  have a 
offline legal archive.
Results: The PACS system in these 6 m onths has worked very well; the users 
appreciate the very fast tim e o f im age retrivial due to high performance of hard 
disks. The high num ber of backup CD-ROM suggest us to change the media sup
port to DVD in the next months.
Conclusions: The new opensource software changes the traditional approch in 
planning PACS system : new strategies are incoming. In the next m onths we plan 
to distribute our software on Internet as opensource project.
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В-095411:10
Autom atic transfer o f exposure data from  imaging m odalities to  the 
electronic patient record (RIS) in a film less hospital
H.M. M osser. G. Raerían, A. Maltsidis, W. Hruby; Vienna/AT

Introduction: On the background of increasing dem ands on quality assurance 
and radiation protection the exposure dose used for radiological examinations has 
to be docum ented in the patient medical record. According to radiation protection 
legislation, this docum entation must include the dose area product (DAP) and 
alternatively also the respective kV and m As values. We developed an automatic 
exposure measurement and transfer system for exposure related parameters from 
the modalities to the electronic patient record. For modalities, where dose data are 
available in the DICOM header, all information is gained directly from  the image. 
O ther modalities are equipped w ith a dose-area product meter (D iam entor M4) 
connected to a PC via a serial RS-232 interface. At this PC a num ber of system 
parameters, such as num ber o f frames, dose-area product, mAs, kV. exposure 
tim e etc., are recorded autom atically and added to the  examination record in the 
RIS.
Results: For radiological examinations such as Fluoroscopy, Angiography, Radi
ography and Com putertom ography it could be technically achieved by a ded i
cated software and hardware adaptation, that exposure param eters (DAP for DR 
and Fluoro or DLP fo r CT) are autom atically transferred to the electronic patient 
record (Radiology Information System).
Conclusion: The autom atic transfer o f exposure param eters from  all im aging 
modalities to the electronic patient record is basis not only for quality assurance 
but a lso for risk assessm ent and check of compliance to regulatory exposure dose 
records. Th is is a fu rther m ajor step and a significant improvement in the integra
tion of data from different digital sources and in radiation protection.

B-09551120
A web-based concept for DICOM im age storage and distribution
A. Haderer. J. Ricke, D. Emmel, W. Schauer, U.K.M. Teichgräber, T. Ehrenstein,
С. Gillessen, R. Felix; Berlin/DE

Purpose: To design and im plem ent an inexpensive and scalable infrastructure for 
d istributing radiological im ages and reports.
Materials and methods: A distributed server farm  creates a web-based storage 
and distribution platform for radiological images and reports. The server infrstructure 
is part o f a radiological service porta l and works with a UNIX OS. The software has 
been implemented employing the OpenSource components Perl, Apache, Postgres, 
and the DICOM Toolkit OFFIS. The DICOM protocol is used for image exchange 
w ith the im aging devices (MR, CT, DLR), access to reports is generated through 
HL7 protocol. D istributed hardware o f the server infrastructure enables simple 
expansion and scalability: CPU load and Network traffic can be distributed over 
different machines and reduces bottlenecks. The access to datasets including icons 
of orig ina l image data. DICOM im ages and reports is protected by an authentica
tion schem e presented through the Webserver. C lients access the server data 
using common web browsers and visualise DICOM images with appropriate helper 
applications o r in-page applets.
Results: Access to  radiological reports and im ages is sim ple and user friendly. 
The scalable server farm  allows easy adaption to changing requirements with 
respect to  im age storage and distribution. OpenSource Software enables the re
use of non-Up-To-Date hardware and the integration of inexpensive hardware from 
the PC m ass market. The system  has been in routine use since January 1s' 2000 
with just 20 m inutes of system failure to  date.
Conclusions: The im age archive and its d istribution platform  have proven great 
reliability. Advantages are inexpensiveness and the potential for flexible expan
sion.

B-0956 11:30

Asena: A web based data base system  for remote adm inistration of 
clinical m ulticentre trials
J. R icke. N. Yakan, A. Haderer, M. Pech, C. G illessen, T. Ehrenstein,
U.K.M. Teichgräber, R. Felix; Berlin/DE

Purpose: To design and im plem ent software for adm inistration and data co llec
tion o f clin ical m ulticentre tria ls (“Asena").
M aterials and methods: A web based server infrastructure was implemented for 
rem ote acquisition and adm inistration of medical tria ls data. The server infrastruc
ture is Unix-based em ploying open software.
To perform  a clin ical tria l, the service provider designs a HTML-page according to 
the specific study requirements of a given trial. Proprietary software automatically 
generates the data base structure as well as the form  fo r data input according to 
the description given by the initial HTML page.

For data input, study partic ipants use a regular web browser. Access to  or 
visualisation of study data is role based follow ing individual rights of study partici
pants and the study co-ordinator.
For follow up studies, cyclic patient fo lders may be created. Radiographic images 
can be attached in m ultim edia or DICOM format. Data collected may be retrieved 
for statistical analysis in standardised form at (SPSS, Excel, DIF).
Results: The system allows fu lly electronic clinical multicentre trials. Data base 
adm inistration may be performed remotely by a service provider. Study partici
pants subm it medical data independent o f the ir individual location via the Internet 
o r o ther networks.
Conclusion: The system supports pharm aceutical com panies or research insti
tu tes to  perform  clin ical multicentre trials. The system supports existing workflows 
in clinical trials. Major advantages are improved quality management by advanced 
monitoring capabilities as well as time savings in clinical trials by efficient data 
handling.

B-0957 11:40

Effects of im age postprocessing and m onochrome monitors on the 
quality o f im age review outside the radiology departm ent
J. Ricke. E. Lopez, U.K.M. Teichgräber, С. G illessen, D. Emmel, A. Haderer,
R. Felix; Berlin/DE

Objective: To assess potential advantages o f a new PC-based viewing tool fea
turing im age post-processing for view ing com puted radiographs on low-cost hard
ware (PC) with a com m on display card and co lo r monitor. To evaluate the effect of 
using co lor versus m onochrom e monitors.
M aterials and m ethods: Computed radiographs of a statistical phantom were 
viewed on a PC with and w ithout post-processing (spatial frequency and contrast 
processing) employing a m onochrom e or a  co lor monitor. Findings were com 
pared to  view ing on a radiological W orkstation and evaluated with ROC analysis. 
Results: Image post-processing improved the perception of low-contrast details 
significantly irrespective o f the m onitor used. No significant differences of percep
tion were observed between m onochrom e and co lor monitors. Review at the ra
d iological W orkstation was superior to  review at the PC with image processing. 
Conclusion: Lower quality hardware (graphic card and monitor) used in low cost 
PCs negatively affects perception o f low-contrast details in computed radiographs. 
In th is situation, it is highly recommended to use spatial frequency and contrast 
processing. No significant quality gain has been observed for the high-end mono
chrom e m onitor compared to the co lor display. However, the co lor m onitor was 
affected stronger by high am bient illumination.

B-0958 11:50

Workflow analysis for m ultislice-CT
J.E. Roos. В. Marincek. PR . H ilfiker; Zürich/CH

Purpose: To evaluate time management and workflow  for Multislice-CT (MS-CT). 
Material and m ethods: Time for patient and data handling was evaluated for 160 
patients during a 12-days period for the follow ing steps: (a) change of clothes/ 
patient instruction; (b) placement/iv catheter; (c) acquisition planning and program
m ing; (d) data acquisition; (e) reconstruction; (f) storage/printing. Imaging was 
perform ed on a Somatom Plus 4 Volume Zoom  (Siemens, Erlangen, Germany). 
Images were reconstructed immediately after acquisition on an attached worksta
tion (Volume Navigator). Printing, data transfer, and data storage was performed 
on a second workstation (Volume Wizard).
Results: 63 abdom en, 35 thorax, 22 com bined thorax/abdomen, 20 spine, 11 
com bined neck/thorax/abdom en, 5 HRCT, and 4 СТА were acquired. Time m ea
surements revealed the following: (a) 5.02 m in(1 -  15 min); (b) 5.2 m in(1 -  15 min); 
(с) 3.94 min (1 -  15 min); (d) 36 s (9 -  120 s); (e) 5.78 min ( 2 - 1 5  min); (f) 7.66 min 
(3 -  20 min). P lanning CT angiograms needed most tim e (7.25 min), whereas tho
rax and abdom inal CTs needed only 3.52 min and 3.57 min, respectively. Recon
struction tim e was highest for HRCT (11.75 min) and СТА (10.50 min). Data stor
age/printing was m ost tim e consum ing for HRCT (13 min), followed by combined 
neck/thorax/abdom en data sets (11 min).
Conclusion: Acquisition tim e is no longer a problem w ith MS-CT. Patient man
agement, data reconstruction and data storage are the most time consuming parts. 
Therefore, well-trained technicans and 'state-of-the-art' workstations are the most 
im portant factors to improve workflow.
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В-0959 11:55
Evaluation of an autom atic algorithm  for the analysis of cine phase 
contrast velocity imaging
A.N. Priest, M.J. Graves: Cam bridge/GB

Purpose: Evaluation of score-guided erosion (SGE) as an autom ated m ethod for 
finding the boundaries of blood vessels in cine phase contrast (CPC) velocity im 
aging.
Materials and methods: A  com puter program was developed in IDL to  automati
cally find and track the vessel boundary in CPC im ages using a m odification of the 
SGE algorithm. CPC studies of the aorta, com prising 16 tem poral phases, were 
acquired in three normal volunteers. The resulting 48 images were analysed using 
the automatic method and m anually by tw o observers. To investigate the effect of 
partial volume errors the automatically determ ined contours were also dilated by 
one pixel.
Results: The automatic and dilated areas always bounded the area of each manual 
contour for every phase. The autom atically areas also varied more sm oothly with 
cardiac phase. The automatic stroke volume (SV) was calculated as the mean of 
the SGE and dilated contours. The manual measurements were expressed as the 
mean of the two observers. Automatic SV (ml): 73.7 ±  3 .4,96.4 ± 2.3 and 69.2 ±  4.6. 
The corresponding manual SV (ml): 73.2 ±  1.5, 96.5 ± 1.4 and 68.6 ± 0 .5 . There 
was no significant difference between the automatic and m anually determined 
S V s(P  =  0.296).
Conclusion: SGE is a robust technique for the rapid and autom atic analysis of 
CPC velocity images.

10:30-12:00 Room H

Interventional Radiology

SS 1809
Arterial intervention (3)
Chairpersons:
A. Besim  (Ankara/TR)
W. Jaschke (Innsbruck/AT)

B-0960 10:30

Uterine myomas em bolization vs. hysterectomy: Progress report
P.C.C.H. Chim eno. H.H.G.H. Gomez, I.T.P.P. Pinto, L.L.P.P. Paul,
A.A.R.A. Romo; M adrid/ES  

Purpose:
1. To measure the efficacy of the uterine arterial embolization in vaginal bleeding 

control, in patients with bloody uterine myomas.
2. To compare the uterine arteria l embolization with the surgical treatm ent of the 

histerectomy in hospital sojourn term s (efficiency) and safety through second
ary effects valoration.

Material and methods: Trial Clinical, prospective, contraled, randomized. We began 
the tria l one year ago and the patients were recruited consecutively. The inclusion 
criteria are: patients with vaginal bleeding by uterine myomas and surgical candi
dates. The exclusion c rite ria  are: those patien ts w ith  any size m yom as but 
asymptomatics, menometrorrhagias caused by differents disorders, o r surgical 
contraindication. The estimated sample size to  an allowance in blocks an non
equal 2:1, is 66 patients (44 em bolization, 22 hysterectom ies) that includes pos
sible loss and pilot cases. The follow-up is tw o years.
Techniques: Puncture o f femoral artery, and selective catheterization of both uter
ine arteries. Embolization of the uterine arteries with Ivalon particles (400 -  600). 
After the procedure the analgesic therapy is m ade with a morphine pump. 
Results: We have already made the embolization to  2/3  o f the patients. There has 
been three technic procedure failure because of im posibility of catheterization of 
the uterine arteries. In patients’ controls, all have improved in the ir sym ptom s of 
bleeding and also in their analitical results. We haven’t had significant postprocedure 
com plications. The average stay in hospital has been 2 days in the embolization 
group.
Conclusion: Embolization of uterine arteries for treatm ent o f uterine myomas 
seems to  be an efficacious alternative, improving patients sym ptom s inmediatly.

В-0961 10:40
Uterine artery em bolisation for sym ptom atic fibroids: Experience of a cost 
effective approach in a developing country using gelfoam
T.A. Rana: Karachi/PK

Purpose: Uterine A rte ry  em bolisation (UAE) is an emerging m inim ally invasive 
technique for alleviation o f sym ptom atic fibroids. Th is study was done to  assess 
the efficacy o f th is treatm ent m odality in Pakistani women using gel foam only. 
Materials and methods: During Decem ber 1998 to  August 2000, 50 women un
derwent UAE.The mean age group was 25 -  30 years. Menorrhagia in isolation or 
com bination was the principal ind ication.The procedure was carried out through a 
right sided femoral arteria l puncture. Both uterine arteries were super selectively 
cannulated and com plete embolisation to cessation of flow was perform ed using 
gelfoam in the form  of particles and/or slurry. Adequate pre procedural antibiotics 
(Inj C iproxin 0.1 mg i/v stat) and adequate pain control. The patients were followed 
every three months on ultrasound for a period o f 1 -  18 months 
Results: The procedure was technically successful in all the patients. There was 
com plete cessation of m enorrhagia in all but one patient w ith in 2 months. The 
mean decrease in the  uterine volum e was 30 %  at 3  months, 40 %  at six months 
and to normal level by 12 months. 3  patients had in utero sloughing of fibroid which 
were removed trans vaginally. One patient got pregnant 3 m onths after the  proce
dure w ith return to  normal m enstrual cycle in all pre m enopausal women with in 3 
months.
Conclusion: UAE using gelfoam exclusively is a safe alternative to surgical treat
ment in sym ptom atic fibroids. Th is procedure can be done cost effectively in de
veloping countries using simple angiographic catheter and gelfoam.

B-0962 10:50

Transcatheter arterial em bolization in the treatm ent of sym ptomatic  
cavernous hem angiom as of the liver: A prospective study
D.N. Srivastava. D. Gandhi, A. Seth, G.K. Pandey, P. Sahni; N ew  Delhi/IN  

Purpose: This is a  prospective study evaluating the clin ical and radiological re
sults of transcatheter arteria l embolization (TAE) for the treatm ent of sym ptom atic 
cavernous hem angiom as (CH) of the liver.
Materials and methods: Eight patients (5 M & 3 F, m ean age 47.75 a, SD: 8.59) 
w ith sym ptom atic CH of the liver were treated by TAE with polyvinyl alcohol par
ticles or gelfoam and steel coils (single session) followed by supportive treatment. 
The tum or characterization (extent and number) was done on trip le  phase helical 
CT or gadolineum  enhanced dynam ic MRI.
Results: The lesions were located in the right lobe in 4 pts, left lobe in 2  pts and 
both lobes in 2 pts. The largest d iam eter o f the  lesion ranged from  6 to  18 cm 
(mean 9.28 cm, SD 5.13). The treatment response was assessed on US or CT. 
Embolization was the only method o f treatm ent in seven patients, however, sur
gery was done in 1 patient a fter transcatheter arteial embolization as the sym p
tom s were only partly relieved. Indications for the em bolization included abdom i
nal pain (8), rapid tum or enlargem ent (4 of 8) and recurrent jaundice (1 of 8). 
Symptomatic improvement was docum ented in all patients after the  embolization. 
In no patient d id the sym ptom s worsen. The mean size o f the tum our did not reveal 
any statistically significant change on follow-up radiological examinations. How
ever, in one patient, the tum our regressed in size after the embolization. 
Conclusions: Transcatheter arteria l embolization of hepatic CH is a useful proce
dure.

B-0963 11:00
Em bolization and chemoembolization of evolving liver metastasis from  
adrenal cortical carcinoma
D. Haddar, B.V. G irish . M. Kardache, T. de Baère, A. Roche; Villejuif/FR  

Purpose: The aim  o f our study is to evaluate the benefit of chem oem bolization in 
patients with adrenal cortical carcinom a liver metastasis.
M ethods and m aterials: Between February 1994 and Septem ber 1999, 9 pa
tients, aged 3 1 - 6 9  years were treated by transcatheter arterial chemoembolization 
for progressive liver metastasis secondary to adrenal cortical carcinom a. Four 
patients presented hormonal symptomatology. The num ber o f metastasis was 1 ,2  
or 3 in 7 cases, and greater in two cases. The ir size ranged from  1 to 15 cm. The 
m ean duration of the follow-up was 9 months. Fourteen treatm ent sessions were 
carried out. The treatm ent sessions were separated by a m ean interval of 4.2 
months. Embolization alone was used in 3 cases and chem oem bolization was 
used in 11 cases. Embolization was carried out w ith gelatin sponge particles, 
Em bospheres® or Ivalon. The anticancer drug used was cisplatinum  emulsioned 
w ith iodized oil.
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Results: Hormonal sym ptom atology was stable in 3 cases and increased in one 
case. M orphologic response was com plete in 1, partia l in 3, m inor in 2 of evalu
ated patients. The metastasis were stable in one case and progressive in one 
case. Postembolization syndrom e secondary to tissue necrosis was experienced 
by all patients to a variable degree for 1 day to  4 weeks. No m orta lity was related 
to chem oem bolization. Four patients were alive at the end o f the study. 
Conclusion: Chem oem bolization is safe and can be effective for clin ical and 
m orphological stabilization o f progressive liver metastasis from  adrenal cortical 
carcinoma.

B-0964 11:10
M icrocatheter em bolization of lower gastrointestinal bleeding
B. Funaki'- J. Lorenz', D. Y ip ’ , G. Zaleski2,T. Van H a', J. Rosenblum 1,
C. S traus1, J. Leef’ ; 'Chicago, IL /U S ,2Racine, WI/US

Purpose: To evaluate superselective therapeutic em bolization for severe colonic 
hemorrhage.
Materials and methods: Sixteen patients w ith severe colonic bleeding due to 
d iverticu lar disease (n =  12), angiodysplasia (n =  2) o r metastases (n =  2) under
went embolization with m icrocoils (n =  14), polyvinyl alcohol partic les (n = 1) or 
both (n = 1). M icrocatheters were utilized in all procedures and embolization was 
performed a t the level of the vasa recta or m arginal artery of Drummond. Branches 
of the superior mesenteric a rte ry were em bolized in 7 patients and branches of 
the inferior m esenteric artery were em bolized in 9 patients.
Results: Immediate hemostasis was achieved in all patients although 1 patient 
rebled 24 hours after em bolization and required endoscopic cauterization. A sec
ond patient with severe co-m orbid conditions and w idespread bowel metastases 
continued to have interm ittent melena. No patients developed bowel infarction. 
Two patients w ith severe diverticulosis had episodes of bright red blood per rec
tum 2 and 4 months after successful procedures that were treated conservatively. 
Conclusion: Therapeutic embolization for severe colonic hem orrhage is effective 
and well tolerated. The risk o f bowel infarction is low.

B-0965 11:20
Superselective em bolization treatm ent of non-iatrogenic kidney trauma
H.-P. D inkel. W. Danuser, J. Triller; Berne/CH

Purpose: To evaluate the feasibility and success o f transarteria l, superselective 
em bolization after blunt kidney injury.
Methods: In a series o f 47 patients with severe renal dam age (grade 3 - 5 )  after 
non-iatrogenic kidney traum a 25 were treated conservatively, 16 surgically and 7 
by radiologic interventional procedures (19 %). A fter selective angiography (5 F) 
the  exact s ite  o f hem orrhage was detected and treated by superselective em bo
lization via a coaxial catheter system (3 F) e ither using coils (n =  5) o r polyvinyl 
alcohol partic les (Ivalon, n = 2).
Results: In all interventionally treated patients bleeding was contro lled success
fu lly  and rapidly. Additional surgical treatm ent was not necessary. In one patient 
whose renal artery stump was em bolized due to a com plete renal pedicle avulsion 
organ function was lost. In another, e lderly patient w ith known reduced kidney 
function partia l renal failure happened after the intervention. In all o ther patients 
renal function recovered totally. O ther com plications were not observed. 
Conclusion: Superselective embolization is a feasible, effective, and well-toler
ated modality a fte r traum atic kidney hem orrhage. Percutaneous transarteria l 
therapy may avoid an operation if d iagnostic work-up gives no evidence for other 
in juries which would warrant surgery. Thus, interventional managem ent reduces 
the m orbidity and m orta lity in these often polytraumatized patients w ith increased 
surgical and anesthetic risks.

B-0966 11:30

Transcatheter em bolization of biopsy-related vascular injuries in renal 
allografts:Technical, clinical and biochemical results
G. M aleux'.T . M essiaen ', L. Stockx2, R.H. O yen ', G. W ilm s'; ’Leuven/BE, 
■'Genk/BE

Purpose: To assess the  effect of superselective em bolization of biopsy-related 
vascular in juries in renal allografts by evaluating immediate technical and clinical 
success, the  effect on renal function and by determ ining the long-term  survival. 
Materials and methods: Between 1993 and 2000, 12 patients were referred for 
selective em bolization. C linical sym ptom s were hypovolemic shock due to peri
nephric hematoma and hematuria. Selective angiography revealed an AV-fistula, 
a pseudoaneurysm and perinephric contrast extravasation. All lesions were treated 
by coils. Im m ediate radiological and clin ical success were analyzed as well as 
renal function 30 and 60 days after embolization.

Results: In all patients a  successful embolization could be performed. Clinical 
sym ptom s disappeared in all patients. Serum creatin ine levels decreased signifi
cantly in 10 patients; a slight deterioration o f the  renal function was observed in 2 
patients.
Conclusion: Transcatheter embolization is a safe and effective endovascular tech
nique to  treat biopsy-related vascular injuries in renal transplants. In the majority 
o f cases an im m ediate and significant benefit in renal function can be obtained 
and longevity o f the  allograft a fter successful embolization mainly depends on his 
natural (medical) outcome.

В-0967 11:40

Endovascular treatm ent of true and false visceral artery aneurysms: M id
term  results
G. Mansueto, M. D’Onofrio, G. M orana. U. Rozzanigo, M. Valentini, С. Procacci; 
Verona/IT

Purpose: To evaluate m id-term  results o f endovascular treatm ent of visceral a r
te ry  aneurysms.
M ethods and m aterials: From October 1992 to  Septem ber 2000, 17 patients -  
six with pseudoaneurysm s and eleven with true visceral artery aneurysm s (mean 
diam eter 2.9 cm) -  were treated. In three patients the aneurysm was filled with 
coils. In one patient a covered stent was used. In nine patients exclusion of the 
aneurysm was achieved using "ligation’’ with coils placed both up- and down-stream. 
In four patients with ruptured aneurysms embolization utilizing acrylic glue (in three 
cases) o r ligation with coils (in one case) was used. A ll patients were followed up 
at 3, 6  and 12 m onths with Doppler ultrasound and/or CT.
Results: One patient w ith a ruptured aneurysm  and porta l hypertension died de
spite successful embolization. In two patients the procedure was unsuccessful. In 
two patients “packing’’ of co ils w ith reperfusion of the aneurysm was seen at three 
months; definitive occlusion was achieved w ith a second embolization with coils. 
In the 14 patients treated successfully, (including those who underwent a  second 
procedure) neither reperfusion nor rupture of the aneurysm  was observed during 
a mean follow-up period of 20 months.
Conclusions: Visceral a rte ry aneurysm s can be treated safely and successfully 
with endovascular techniques.

B-0968 11:50

Em bolization treatm ent of pulm onary arterio-venous malformations
H.-R D inkel. T. Dörnhöfer, J. Triller; Berne/CH

Purpose: To evaluate the success o f superselective transarterial embolization in 
pulm onary arterio-venous m alformations (PAVM).
Methods: A consecutive series of 9 patients (4 male, 5 female, age 18 -  74 years, 
mean 44 ±21  years) with 12 PAVM underwent arteria l superselective em boliza
tion treatm ent in n =  15 interventions. Arterial pulm onary angiograms were ob
tained using 5 -  6 F G rollm ann type pulm onary pigtail-catheter through a femoral 
venous approach. Then selective angiography with a 5 F Cobra catheter was ob
ta ined, followed by superselective catheterization by means of 3 F coaxial tracker 
catheter system  in n =  10 cases. Embolization was done in all interventions with 
platinum coils. Size of the PAVM varied between 6 mm and 6 cm  (mean 3.2 cm), 
num ber of feeders between 1 and 3.
Results: In all patients embolization was successful. Complete prim ary occlusion 
succeeded in 8/12 lesions (67 % ); in 3  lesions embolization was successful on 
repetition. Only in one patient (11 % ) a lesion was only partia lly occluded. Clinical 
sym ptom s subsided and pO? norm alized in all cases. Extrasystoles can be ob
served when the guide w ire or catheter tip  passes the right atrium. In one patients 
bradykardia was observed. Serious com plications were not observed. 
Conclusion: Superselective em bolization of PAVM is highly effective and non- 
invasive. Percutaneous transarteria l therapy is the  method of choice in the treat
ment of PAVM and surgery is only necessary in very exceptional cases.
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B-0969 10:30

M R-cholangiopancreaticography: A com parison of threeTSE-sequences
T. Ruell. K.J. Hellerhoff, H. Helmberger, E. Rummeny; Munich/DE  

Purpose: Intraindividual com parison o f three TSE-sequences for M RCP in pa
tients with pancreaticobiliary diseases.
Materials and methods: 52 patients w ith pancreaticobiliary d iseases were inves
tigated with MRCP using a 1.5 T MR scanner (ACS NT Philips). S ingle-shot-TSE 
sequences in single-slice (SS) and m ulti-slice (M SL) technique were compared 
with a 3D TSE sequence. For evaluation the b iliary system  was divided in ten, the 
pancreatic system in five sections, than image quality and the best depiction of 
pathologic findings were assessed by two radiologists in a blinded fashion. Agree
ment o f diagnosis and the extent of additional information by the com bination of all 
three sequences were analysed.
Results: The SS-sequence showed the best im age quality. The differences were 
significant for the intrahepatic bile ducts and the middle and distal pancreatic duct 
(p <  0.05). M inor changes o f the pancreatic duct were significantly better depicted 
with the SS-technique (p <  0.05). There was no difference in the final diagnosis 
comparing the three sequences. In 16/52 patients additional information was found 
with the com bination of all three sequences.
Conclusion: The three techniques did not d iffer regarding the final diagnosis. 
However the com bination of a projection image (SS-sequence or MIP) and a thin 
slice technique is recommended, since it yields additional information.

B-0970 10:40

Normal and abnorm al MRI findings following cholecystectomy
K. Håkansson'. O. Ekberg2, H.-O. H åkansson', P. Leander2; ’Kalmar/SE, 
гМа1т0/ЗЕ

Purpose: To describe the normal MRI appearance after cholecystectom y and the 
findings in patients with postoperative com plications using fast pulse sequences 
in abdominal MRI.
Material and methods: In a prospective study of 119 patients, 64 were examined 
w ith MRI after cholecystectomy. In total 56 patients w ith uncom plicated cholecys
tectom y were examined with MRI 1 -  5 days (mean 1.6 days) after cholecystec
tomy. Nine patients had an abdominal postoperative com plication and 8 of these 
were examined with MRI after the complication commenced, 1 - 1 2  days after the 
cholecystectomy.
Results: Oedema in the gallbladder fossa was the only finding in 39 patients (61 %), 
all with uneventful recovery. Sm all flu id collections in an area consistent with the 
gallbladder fossa was seen in 9/64 ( 14 % ) patients of which 3 had surgical com pli
cations; 1 bleeding and 2 bile duct leakage. Twenty-two (34 % ) patients had small 
locally situated fluid collections adjacent to the liver, 14 were uneventful and 8 
showed postoperative surgical com plications. Seven patients had fluid in the rest 
of the abdomen of which 5 had surgical com plications; 4 due to bile duct leakage 
and 1 acute panreatitis. One patient had a postoperative bleeding not seen on 
MRI.
Conclusion: MRI is very sensitive in detecting fluid collections. Early MRI findings 
following cholecystectom y are norm ally only subtle changes, mainly in the gall
bladder fossa. Fluid collections diagnosed elsewhere than in the gallb ladder fossa 
usually indicate a surgical complication while a surgical com plication is unlikely if 
MRI fa ils to show a flu id collection.

B-0971 10:50

Pancreas divisum: Assessm ent with MR cholangiopancreatography
P. Boraschi. E. Neri, G. Braccini, R. Gigoni, M. Cossu, F. Falaschi, C. Bartolozzi; 
Pisa/IT

Purpose: To determ ine the usefulness of MR cholangiopancreatography (MRCP) 
in the diagnosis of pancreas divisum.
Materials and methods: A series o f 356 patients underwent MRCP at 0.5 and
1.5 T unit (GE Medical System s) for the evaluation o f the pancreaticobiliary tract. 
MRCP was performed through a non-breath-hold, respiratory-triggered, fat-sup

pressed, tw o-dim ensional, heavily T2-weighted fast spin-echo sequence and 
through a breath-hold, thick-slab, single-shot T2-weighted sequence in the coro
nal plane. Axial T 1 - and T2-weighted sequences were previously obtained. In 123 
patients, correlation with endoscopic retrograde cholangiopancreatography (ERCP) 
was available. MRCP source images and m aximum intensity projections were 
analysed by two experienced observers, that were asked to  identify the presence 
and type o f anatom ic variants o f the pancreatic ductal system . Agreem ent be
tween observers was evaluated with ê statistic.
Results: M RCP identified 29 (8.1 % ) cases o f pancreas divisum, w ith an excel
lent interobserver agreement (k =  0.97). Regarding the differentiation between the 
type  o f ana tom ic  va rian t (com ple te  or incom p le te  pancreas d iv isum ) the 
interobserver agreem ent was low (K =  0.37). Neither false positive nor false nega
tive cases occurred a t MRCP am ong the 10 patients w ith pancreatic ductal sys
tem variant that was confirm ed by ERCP
Conclusion: MRCP represents an effective im aging m ethod for the diagnosis of 
pancreas divisum. In particular, in cases with unexplained abdominal pain or re
current episodes o f pancreatitis, MRCP should be perform ed instead of ERCP.

B-0972 ii:oo
Acute pancreatic-biliary disease: Can MR cholangiopancreatography  
influence its m anagement?
F. Pinto. A. Ragozzino, M. Scaglione, R. De Ritis, S. M osca; N aples/IT  

Purpose: To assess the influence o f MR Cholangiopancreatography (MRCP) on 
the m anagem ent in patients referred with acute pancreatic-biliary disease. 
Methods: Clinical and radiological records from 37 patients, with clin ical diagno
sis of pancreatic-biliary d isease were retrospectively reviewed. A ll the patients 
had undergone evaluation w ith Ultrasonography (US) and MRCP. In 18/37 pa 
tients a CT evaluation had also been performed. The initially suggested therapeu
tic option (medical treatment, surgical treatm ent, or evaluation with endoscopy) 
based on clinical and US or on CT findings, was compared to the treatment adopted 
after evaluation with MRCP.
Results: In the 37 investigated patients, the follow ing findings were revealed at 
MRCP evaluation: complication after hepatic transplantation (n =  9); retained stones 
(n =  8), leakage (n =  7); acute pancreatitis (n =  7); acute cholecystitis (n =  3); stric
ture (n 2); traum atic injury (n =  1).Treatment based on clinical, U S o rC T  findings 
was changed in 13/37 patients (35.1 % ) after MRCP was performed. 
Conclusion: MRCP provides a reliable assessm ent in patients with pancreatic- 
biliary disease. In about 1/3 o f patients MRCP did influence the therapeutic op
tions.

В-0973 11:10
The diagnostic accuracy of magnetic resonance
cholangiopancreatography (MRCP) com pared with endoscopic retrograde  
pancreatography (ERCP) in the evaluation of patients w ith suspicion of 
biliopancreatic disease but no obvious need for endoscopic intervention:
A prospective study
K.J. Hellerhoff. H. Helmberger, T. Roesch, M. Settles, T.M. Link, M. Classen,
E.J. Rummeny; M unich/DE

Purpose: To evaluate prospectively the diagnostic accuracy of M RCP in those 
patients, who need diagnostic imaging of the biliopancreatic ducts, but have no 
obvious need for endoscopic intervention.
Methods: 113 patients (66 female, 47 male, 56.3 a) w ith moderate suspicion for 
pancreatobiliary d isease (bilirubin 2.4 mg/dl, d iam eter o f com m on bile duct in ul
trasonography 10 mm) scheduled for d iagnostic ERCP were included. MRCP was 
acquired at 1.5 T  (Philips ACS NT) using single shot, 2D multi slice- and 3D-TSE. 
MRCP diagnoses were blinded to  ERCP.
Results: The following biliary diagnoses were found (n =  84): stones (n =  13), stric
tures (n = 29). norm als (n =  42).The diagnostic accuracy (sensitivity/specificity) of 
MRC was dem onstrated for normals (83 %/87 %), stones (77 % /95 %), and stric
tures (93 %/93 %). Pancreatic diagnoses were (n =  63): chronic pancreatitis (n 11), 
strictures (n = 11). pancreas divisum  (n = 4), o ther norm al variants (n = 3) and 
normals (n =  34). D iagnostic accuracy (sensitivity/specificity) o f MRP was dem on
strated for normals (97 %/100 %), pancreas divisum/normal variants (86 % /98 %), 
chronic pancreatitis (91 % /100 %) and strictures (100 % /100 %).
Conclusion: MRP can provide comparable d iagnostic information to ERP and 
should obviate invasive examination in m ost patients. B ile duct strictures are cor
rectly detected and classified in nearly all patients. The diagnostic accuracy of 
MRC for choledocholith iasis is not yet sufficient.
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В-0974 11:20

MR cholangiopancreatography: Optim al range of effective echo tim e in 
HASTE sequences
G.R. Strasser. W. Schima, E. Schober, M. Uffmann, S.M.M. M elz-Schimmerl; 
Vienna/AT

Purpose: The purpose of the study was to assess the diagnostic quality o f d iffer
ent HASTE-MR pulse sequences in the assessm ent o f b iliary- and pancreatic 
duct pathology.
Methods and m aterials: 31 patients (18 male, 13 female: mean age 51 years) 
with suspected b iliary o r pancreatic abnorm alities were referred for MRCP. MR- 
studies were perform ed on a 1.5 T unit (Vision, Siemens), using three breath-hold 
HASTE pulse sequences in the coronal plane with a ТЕ of 95, 250, and 900 ms. 
The images were assessed quantitatively (SNR, CNR of b iliary ducts), and quali
tatively by blinded reading of two experienced readers.
Results: Quantitatively, there was no significant difference in SNR o f bile ducts 
between the different HASTE pulse sequences. CNR o f b iliary ducts was highest 
on HASTE (ТЕ 250) pulse sequence. Qualitatively the HASTE (ТЕ 250) pulse 
sequence was rated best by two readers (excellent delineation, 48.4 %, good de
lineation, 45.2 % ).The HASTE (ТЕ 900) pulse sequence was read worse than the 
HASTE (ТЕ 95) pulse sequence (excellent delineation 16.1 % vs. 22.6 %, good 
delineation 25.8 %  vs. 51.6 %, fair delineation 25.8 % vs. 19.4 %, poor delineation
29.1 % vs. 6.4 %).
Conclusion: The breath-hold HASTE pulse sequence w ith a ТЕ o f 250 is the 
preferred MR pulse sequence for evaluation of b iliary and pancreatic ducts.

В-0975  и  зо
MR im aging and MR cholangiopancreatography assessm ent in hilar 
cholangiocarcinom a: Correlation with surgical and pathologic findings
R. M anfredi. M.G. Brizi, G. Masselli, G. Nuzzo, A. Vecchioli Scaldazza,
P. Marano; R om e/IT

Purpose: To compare magnetic resonance cholangiopancreatography (MRC) and 
magnetic resonance imaging (MRI) in the evaluation o f hilar cholangiocarcinomas 
(Klatskin's tum ors) with surgical and histopathologic findings.
Materials and methods: Twelve consecutive patients (8 men, 4 women) (mean 
age: 58 years) with h ila r cholangiocarcinom as underwent MRI and MRCP. MRI 
imaging was perform ed on 1.5 T im ager using breathhold T2-weighted imaging 
and T1-weighted imaging before and after dynam ic injection o f gadolinium. All 
patients underwent surgical resection; the pathologic specim ens were employed 
as standard of reference. W ithout know ledge o f the surgical and pathologic find
ings three radiologists independently reviewed the MR im ages to assess the tu 
m or signal pattern, bile duct involvement (according Bismuth classification), local 
parenchim al extension, vascular involvement and adenopathy.
Results: The neoplastic lesions on T 1 images were hypointense in 10/12 patients 
(83 % ) and isointense in 2/12 (17 % ); on T2-weighted images were hyperintense 
in 12/12 patients (100 %). On dynam ic gadolinium-enhanced images, progressive 
heterogeneous enhancem ent was seen in 11/12 patients (91 % ).The M RCP dem 
onstrated correctly the bile duct involvement in 10/12 patients (83% ). The MRI 
were accurate in 11/12 (91 %) for local parenchim al extension, in 8/12 (66 % ) for 
vascular involvement, 50 %  for adenopathy.
Conclusion: MR studies allowed noninvasive, accurate pretherapeutic staging of 
Klatskin's tumor.

B-0976 11:40

Sclerosing cholangitis: Evaluation with MR cholangiography
I. Tsitourid is. G. Kouklakis, D. Melidis, M. Emmanouilidou, F. Goutsaridou; 
Thessaloniki/GR

Purpose: To determine the clinical usefulness of MR Cholangiography in the evalu
ation of sclerosing cholangitis of the b iliary tract.
Materials and methods: 23 patients with sclerosing cholangitis were studied by 
MR cholangiography. Exam inations were perform ed on a 1 T  (Expert plus, S i
em ens) scanner and 1.5 T (G yroscan, Phillips) scanner using HASTE and 2D- 
FSE sequences. In a period of 3  years we examined 23 patients with sclerosing 
cholangitis ( 12 wom en and 11 men). All patients had a biopsy after the MR Cho
langiography, so there was also correlation between MRI and pathology. 
Results: MR Cholangiography c learly revealed pathology in a ll cases. The con
figuration of the b iliary tree was clearly depicted in only 9 patients and in the o th
ers, there was only hazy and unclear im aging o f the  biliary tree, due to  the exten
sive fibrosis. Characterization of the lesion was very difficult and in all cases addi
tional axial conventional MRI scans were necessary.

Conclusion: MR Cholangiography was found to be valuable in the evaluation of 
sclerosing cholangitis, but both conventional MRI or biopsy are needed for accu
rate detection and characterization of this disease.

B-0977  11:50

Duodenal diverticulum : Evaluation with MR cholangiography
I. Tsitourid is. G. Kouklakis, N. Krokos, D. Melidis, M. Emmanouilidou.
F. Goutsaridou; Thessaloniki/GR

Purpose: To evaluate the capabilities of MR cholangiography in patients with duode
nal diverticula.
Material and methods: 31 patients with proven diverticula of the duodenum were 
evaluated with conventional MRI and MR Cholangiography.The examination were 
perform ed using a 1 T  S iemens Expert plus scanner with a HASTE sequence, 
before and after the oral adm inistration o f 150 ml o f water.
Results: 19 of 31 patients with duodenal diverticulosis were correctly diagnosed. 
In the remaining patients. 3 were suspected to  have diverticula but these were not 
seen clearly, 5 were m isintepretated as being norm al and in the other 3 patients 
im aging was unclear but indirect evidence that som ething abnormal was happen
ing near Am pulla of Vater was present.
Conclusion: MR Cholangiography was found to be valuable in the detection and 
characterization o f duodenal diverticula. One must suspect the disease if there is 
deviation o f the position of the com m on bile duct.

10:30-12:00____________________________  Room К

Pediatric

SS 1812
Chest, airways, and the musculoskeletal system
Chairpersons:
S. Laurin (Lund/SE)
M. Riccabona (Graz/AT)

B-0978 toso
True FISP thick-slice MRI at low field strength: A fast and radiation free 
m odality for paediatric chest imaging
M. W agner. B. Böwing, W. Rascher, M. Deim ling, R. Kuth.T. Rupprecht; 
Erlangen/DE

Purpose: The objective was to evaluate a new technique of fast MRI as an alter
native to conventional radiography in paediatric patients.
Materials and methods: 132 investigations were performed in 113 patients (65 m, 
43 w, median age 15 a). Imaging was done w ithout cardiac or respiratory trigger
ing in a 0.2 T  MR system (M agnetom  Open, Siemens, Germany). A m odified true 
FISP sequence was used (TR 6 ms, ТЕ 3 ms, ТА 3.6 -  4.6 s, acquisition matrix 
200 -  256 X 256, flip angle 90°, T1/T2-weighted image contrast, slice thickness 
30 -  300 mm). The results obtained were com pared w ith the conventional chest 
radiographs.
Results: The examination time per scan (3 slices) was 3.6 -  4.6 s. Lung paren
chyma and intrathoracal structures were well visualised. A high signal-to-noise 
ratio from  4.5 -  7.3 was measured for lung parenchyma. O f 309 pathologies diag
nosed on the im ages 80.3 % were seen on both, x-ray and MR images, 8.4 % 
were seen on radiographs only, 11.3 % on MRI only. V isibility was rated “equal in 
both modalities" in 27.2 %, better on radiographs in 31.1 % and better on MRI in 
41.7 %. With a reduction of the im age matrix real time MRI was m ade possible. 
Conclusion: The true FISP lung MR technique is a  prom ising alternative to con
ventional paediatric chest radiography due to its very short examination time (rapid 
imaging) and the  large am ount of d iagnostic information provided by the images.

B-0979 10:40

Multidetector CT in the assessm ent of atelectases in newborns and 
infants
J.F. Schäfer. J. Vollmar, M.D. Seemann, W. Luboldt, A. Kopp, C.D. Claussen; 
Tübingen/DE

Purpose: To determ ine the performance of Multidetector CT (MDCT) in dem on
strating the  cause of atelectasis in infants.
Material and methods: 10 infants ranging in age from  1 days to 16 m onths pre
senting w ith ate lectasis underwent contrast enhanced MDCT (Volume Zoom, Si
em ens) in high spatial and temporal resolution (collimation/tablefeed/increment -
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1 mm/4 mm/0.5 mm). Images were interactively analyzed with the  help o f refor
mats, virtual bronchoscopy and bronchography simultaneously displaying tracheo
bronchial tree and vessels.
Results: Atelectases were found in eight cases including bronchial compression 
through dilatation o f pulm onal artery, m ucoid impaction by bronchopulm onary 
dysplasia, bronchial m alacia w ith ventile-stenosis, com plex congenital m alform a
tion w ith aplasia  of lung lobes, horseshoe lung and tracheal agenesis. No 
atelectases were present in two cases with mild deform ity o f the trachea or a 
tracheal stent. V irtual bronchography with sim ultaneous depiction of the vessels 
was helpful in dem onstrating or excluding a vascular genesis as reason for b ron
chial compression. Virtual bronchoscopy allowed assessment of the trachebronchial 
tree up to the segmental bronchi and thus perm itted diagnosis o f intrinsic causes 
of bronchial obstruction.
Conclusion: The high spatial and temporal resolution provided by M DCT allows 
comprehensive and noninvasive assessm ent o f the tracheobronchial tree and 
vessels, improving the diagnostic work up for infants presenting with therapy re
sistant atelectases.

B-0980 10:50

Bronchopulmonary and sinus inflam m atory changes in congenital 
immunodeficiency syndroms: CT findings in 31 patients
M.P. Bondioni. M.T. Zampedri, R. Maroldi; Brescia/IT

Purpose: To identify and quantify bronchopulmonary changes related to recurrent 
infections in patients affected by Agamm aglobulinem ia (AG) and Common-Vari- 
able-Hypogammaglobulinemia (CVID); to  assess the incidence/degree o f chronic 
s inusitis and their relation to bronchopulm onary changes.
Materials and methods: Between 1993 and 2000, 31 patients (23 M, 8 F) a f
fected by AG (15) and CVID (16) underwent HRCT of the lung (42) and CT of 
paranasal sinuses (51 ). Age ranged from  4 to 42 years (avg. 21.5 a). All patients 
received IVIG approximately every 3 weeks, and underwent antimicrobial profilaxis 
at least in winter-time.
Results: Seventeen out o f 31 patients (54.8 % ) had bronchopulm onary changes, 
more frequently observed among AG (66.6 %) than CVD (43.7 %). Bronchiectasis 
has been detected in AG (6/15) and CVD (3/16), the difference being not s ign ifi
cant (p =  0.3); bronchiolectasis was present either among AG (2/15) o r CVD (7/16) 
(p =  0.1 ). CT findings of chronic sinusitis have been detected in 30/31 patients, 
mucosal thickening (29/31), nasosinusal polyposis (10/31) and bone sclerosis of 
sinusal walls (9/31 ) being the most frequent features. The mucosal thickening has 
been shown w ithin the m axillary (84 .3% ), sphenoid (41.1 % ), ethm oid (35 .3% ) 
and frontal (27.4 % ) sinuses. There was no statistically significant difference be
tween AG and CVD patients. CT signs of d iffuse chronic sinusitis were detected in 
patients with (60 % ) or w ithout (50 %) bronchiectasis.
Conclusions: On CT the prevalence of bronchopulm onary changes and chronic 
sinusitis among patients affected by congenital immunodeficiencies is respectively 
of 54.8 % and 96.7 %. Type and severity of lung lesions do not correlate w ith the 
type of immunodeficiency in patients receiving IVIG and antim icrobial profilaxis.

B-0981 11:00
The use o f rapid magnetic resonance im aging in the assessm ent of 
velopharyngeal dysfunction in children
R. Hanlon, R. McGennis. S. McMahon, G. Hughes, H.M.L. Carty; Liverpool/GB  

Purpose: To evaluate the role o f rapid m agnetic resonance imaging in the assess
ment of velopharyngeal dysfunction in children.
Materials and methods: Seven children aged between 6 and 14 years with sus
pected velopharyngeal insufficiency were referred for assessm ent to Alderhey 
Childrens H ospita l. S ix o f the  ch ild ren  were in itia lly  investigated by e ither 
nasendoscopy or videofluoroscopy. One child underwent both investigations. Dy
namic MR im aging o f the velopharynx was then performed in a ll seven cases 
during phonation directed by a speech therapist. Dynam ic T1W  im ages were ob
tained in the sagittal and coronal p lanes using a 0.5 T Philips NT Gyroscan. The 
results o f the MR imaging were then compared to  those o f the videofluoroscopy 
and nasendoscopy.
Results: Dynamic MR imaging was tolerated in all seven cases. Four of the seven 
children underwent MR imaging due to  fa iled nasendoscopy. In three cases this 
was due to poor compliance and in one due to excessive mucus obscuring the 
field of view. The other three children were investigated by MR follow ing an equivo
cal videofluoroscopy result. The causes o f velopharyngeal insufficiency as shown 
by Dynamic MR imaging were as follows; hypoplastic palate (2), occult submu- 
cous cleft (2), previous cleft palate repair (2) and a com bination of submucous 
cleft and hypoplastic levator muscles (1). The results o f the MR im aging were 
comparable with nasendoscopy and videofluoroscopy where available.

Conclusion: Dynam ic MR imaging is a  useful adjunct to  nasendoscopy and 
videofluoroscopy. It is well tolerated and particularly useful in those cases of failed 
nasendoscopy or where other investigative techniques are inconclusive.

B-098211:10
Value of CT angiography with MIP reconstruction in the postoperative  
care o f aortic coarctation
G.J. Schäffler. E. Sorantin, R. Groell, A. Gamillscheg, E. Maier, H. Schoellnast,
R. Fotter; Graz/AT

Objective: The value of CT angiography and three dim ensional (3D) reconstruc
tions were investigated in the postoperative care after surgical repair o f aortic co
arctation and com pared w ith conventional angiography.
Subjects and methods: Twenty-five patients referred because o f suspicion of 
stenosis in the area o f fo rm er coarctation were prospectively studied with CT an
giography and catheter angiography. The m orphom etric and m orphological find
ings such as aortic diameter, stenosis, aneurysm , intimai flaps or arteriosclerotic 
plaques were determ ined w ith 3D reconstructions using m aximum intensity pro
jection (MIP) technique and catheter angiography. The results o f both modalities 
were com pared to  each other.
Results: The form er coarctation was norm al in 11 patients, (44 %) [G roup A], 
narrowed in 12 children (48 % ) [Group B] and dilatated in tw o children (8 %) [Group 
С]. An intimai flap and a circum scribed pouch was delineadle in 4 subjects. MIP 
reconstructions and catheter angiography revealed identical results regarding the 
classification into Group A, B, C, intimai flaps and circum scribed pouches. Statis
tical analysis revealed good correlation between the  narrowest aortic diam eters 
m easured on MIP reconstructions and catheter angiography, whereas there was 
no correlation between the systo lic pullback blood pressure gradient and the di
am eter ratio o f the fo rm er coarctation and the descending aorta.
Conclusion: CT angiography and 3D reconstructions using MIP technique repre
sent a reliable non-invasve technique to replace diagnostic catheter angiography 
in the postoperative care o f form er coarctation and provides the clinician w ith valu
able information concerning fu rthe r invasive procedures.

B-0983 11:20
MRI in the diagnosis and follow-up during treatm ent in children with 
congenital hip dysplasia and hip dislocation
J. Iw inska-Zelder. T. W irth, M. Haake, J.T. Heverhagen, E. Walters. K.J. Klose; 
Marburg/DE

Purpose: The assessm ent of the correct position o f the hip jo in t a fter c losed or 
open reduction in children with congenital d islocation o f the hip is very difficult. To 
make a correct diagnosis from  the radiograph with the hips in p laster is difficult. As 
the delayed recognition of a recurrent hip d islocation has bad effects on the out
com e of the affected hip, a safe and reliable imaging m ethod must be established 
and obtained.
Materials and methods: 6 children w ith 8 congenital d islocations of the hip joint 
were examined by MRI im m ediately a fter closed o r open reduction. 3 hips had to 
be treated by open surgery.
Results: MRI allows perfect differentiation between the  bony and cartilaginous 
parts  o f the hip in plaster. Interpositioning o f soft tissues which prevent reduction 
could be visualized clearly as well. The best sequence in order to differentiate 
bony from  cartilaginous sturctures was a gradient echo sequence in FLASH-tech- 
nique using a flip-angle o f 60 degrees. In all cases the correct position o f the hip in 
p laster a fter reduction could be demonstrated.
Conclusion: MRI is the im aging method of choice for evaluation and docum enta
tion o f the reduced position of the hip in plaster. Radiographs are no longer needed.

B-0984 11:30

Three-dim ensional-CT o f hip dislocation: Qualitative criteria for preopera
tive planning
C.H. Buitrago-Téllez. R. Brunner, C. Pavlik, B. Mengiardi. G.M. Bongartz; 
Basle/CH

Purpose: To assess the value o f qualitative analysis of standardised 3D-CT im
age reconstructions in children with hip luxations preoperatively.
M ethods and m aterials: A spiral CT (3 mm slices; pitch 1 .5 ,1 .5  mm reconstruc
tion interval) was obtained in 47 subjects aged 3 - 2 2  (mean 8.85) years w ith a 
total of 62 hip luxations. 3D-CT reconstructions (surface rendering technique) were 
obtained in 12 standard projections. The follow ing criteria were evaluated by a 
radiologist and a pediatric orthopaedic surgeon by consensus on 3D images: 
morphology o f the femoral head, lateral head impression, head-in-neck deformity, 
ligam ental spike and pseudoarticulation.
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Results: An abnorm al morphological configuration o f the femoral head with loss 
o f rounded form  was detected in 37/62 luxated hip joints. A lateral head im pres
sion was observed in 30/38 hip d islocations o f children w ith cerebral palsy (CP) 
and in 2  cases of m yelom eningocele (MMC). A head-in-neck deform ity was also 
seen in 14 cases o f CP and 5 o f MMC and 1 o f trysomy. A spike at the insertion of 
the transverse acetabuli ligament that must be resected was diagnosed in 6 cases 
of hip dislocations in CP and two other hips with MMC and arthrogryposis. A pseudo- 
a rticular surface could be well identified in 52 of all 62 hip luxations.
Conclusion: 3D-CT w ith standard projections increases detectability o f qualita
tive signs of h ip dislocations, which otherw ise are difficult to define on single axial 
o r coronal images. Thus, 3D-CT seems to be relevant in cases where operative 
correction is considered, especia lly in the setting o f cerebral palsy.

B-098511 до
MR-im aging in children with form er hip dysplasia
S.C.A. Herber, V. N uss, К. Kuellmer, K.-F. Kreitner; M ainz/DE  

Purpose: CCD- and AT-ankle evaluation in children with a form er hip dysplasia. 
Assessm ent o f cartilage thickness and surface as well as osseous structures by 
the mean o f MRI.
M aterial and methods: 90 consecutive children (5 -  14 years) w ith a form er hip 
dyplasia grade 1 -  3  (Graf score) and 10 healthy children were evaluated at 1.0 T 
using a surface coil. The defined study protocol included T1-SE, T2*-Flash-2D and 
a STIR-Sequence in the coronal plane. Image analysis was perform ed by 2 expe
rienced radiologists by consensus. Qualitative assessm ent surrounded the signal 
intensity of the bone m arrow as well as the cartilage and the adjacent soft tissue. 
Quantitative assessm ent included the cartilage thickness and the evaluation of 
CCD- and AT- and CE-ankle. Statistical analysis was performed by calculating 
MEAN-value and SD as well as the  Interobserver-variability.
Results: 5/90 children had a severe hip dysplasia that dem ands for further treat
ment. 85/90 children had norm al findings or even moderate changes, that does 
not require fo r a treatm ent o r is recommended fo r fu rther observation. Cartilage 
th ickness was rated norm al in 90/90 cases. AT-, CE- and CCD-ankle m easure
m ent could be successfully perform ed in each case. Interobserver-Variability for 
ankle m easurem ent d id not significantly d iffer for CE, AT and CCD-ankle and 
showed a very good correlation w ith a mean difference < 5°.
Conclusion: M R-lm aging in children with a fo rm er h ip dysplasia is a  promising 
tool in the diagnostic follow up and should be recommended due to  the  missing 
radiation dose as the procedure of the  selection.

B-0986 11:50

Pediatric applications of three-dim ensional ultrasound (3DUS): Prelim i
nary results
M. R iccabona1. E. Sorantin ’ , D.H. Pretorius2,T.R. Nelson2; ’Graz/AT,
2S a r  Diego, CA/US

Objective: To evaluate the feasibility o f 3DUS in various pediatric conditions. 
Patient and method: 60 patients ( 0 - 1 4  years) underwent 3DUS o f the bladder, 
the kidney, the brain (including cerebral vessels), various tum ors and sm all parts. 
3DUS was performed with various system s using mechanic volume transducers 
or e lectrom agnetic positioning devices. The reconstructed data were displayed in 
m ultip lanar and rendered views. The results o f 3DUS were prospec-tively com 
pared to standard 2DUS and results o f o ther imaging (CT, MRI, IVU) when avail
able.
Results: 3DUS was successfully performed in 56 children, in 4 patients data were 
inaccurate due to motion artifacts. Only incidentally 3DUS provided additional di
agnostic inform ation; no significant pathology was m issed at shorter investigation 
tim e a t the patient. Demonstration o f complex structures was superior in spite of 
the poorer resolution on 3DUS (ventricles, cerebral vasculature, hydronephrosis, 
megaureter). 3DUS volum etry was more accurate. However, abdom inal 3DUS 
suffered from  motion artifacts in som e patients.
Conclusion: 3DUS can be applied to infants and children. It offers best results in 
regions with little  respiratory movement. It can be considered a useful adjunct to 
2DUS for demonstration of complex anatomy, for standardization and documenta
tion. It a llows for v irtually rescanning after the patient has left, enabling better com 
parison during fo llow  up or for consulting and teaching/education. 3DUS offers 
increased volum etric accuracy and m ight be integrated in future im aging proto
cols.

10:30-12:00__________________________________ Room UM

Head and Neck

SS 1808
Salivary glands/Temporomandibular joint
Chairpersons:
E. Hofm ann (FuIda/DE)
R. M arold i (Brescia/IT)

B-0987 10:30

Prospective evaluation of MRI as a first-line investigation of salivary  
disease in prim ary care referrals
S.J. Goldina. S.R. W att-Smith; Oxford/GB

Purpose: To evaluate an established departm ental policy of using MRI as a first- 
line investigation of salivary disease in prim ary care referrals.
Methods and m aterials: 36 patients (20 F, 16 M) with suspected salivary dis
ease referred consecutively from  prim ary care underwent MRI at 1.5 T, using a 
four-sequence protocol to dem onstrate the m ajor salivary glands and their ducts. 
Presenting sym ptom s were painful swelling (24), pain less swelling (5) and recur
rent inflammation (7). Examinations were reported by one radiologist. Additional 
investigations were carried out a t the discretion of the radiologist o r at clinical 
request; clinical records are continually reviewed for evaluation o f the patient’s 
course.
Results: Nine patients had norm al images. Pathology consisted o f sialectasis 
(15), calculus (4), extrinsic tum our (4), acute infection (3) and dental abcess (1).To 
date fu rther investigation was requested in six patients but contributed to further 
m anagem ent in only two; three sialogram s concurred w ith the MRI findings and 
one excluded a calculus; radiographs in one patient confirm ed dental abcess and 
one follow up MRI study confirm ed reactive lymphadenopathy.
Conclusions: MRI offers a radiation-free method o f obtaining information for clin i
cal m anagem ent of salivary disease in m ost patients. Only a m inority require fu r
ther investigation. The clinical scenario in which this policy operates is described.

B-0988 10:40

Post-stim ulatory MR sialography: Evaluation of a new technique
W.J. Platt. S.J. Golding, S.R. Watt-Smith; Oxford/GB

Purpose: To determ ine the clinical value o f adding MR sialography, before and 
after sialogogue stimulation, to MRI of the m ajor salivary glands.
Methods and m aterials: Twenty nine patients presenting consecutively under
went sectional MRI at 1.5 T, using a four-sequence protocol to  demonstrate the 
major salivary glands and their ducts. MR sialograms were obtained in bilateral 
sagittal oblique slabs, and repeated following stimulation by sipping lemon juice. 
Examinations were read by one radiologist, reading sectional images first and 
separately from  MR sialograms. Objective evaluation of the effect of stimulation on 
MR sialography was achieved by a separate scoring exercise.
Results: Twenty-five patients com pleted the procedure. Sectional MRI showed 
lymphadenopathy (9), sialectasis (5), calculi (4), neoplasm (2), and fatty infiltration 
(1). Four examinations were normal. O nly one MR sialogram showed additional 
information in a case o f calculus. No post-stimulation MR sialogram added further 
information. Scores of post-stimulation images showed no change in score in 5, 
improved score in 14 and poorer score in 6. However these differences were not 
statistically significant (W ilcoxon signed-rate test).
Conclusions: Sectional examination o f the salivary glands by MRI provides ad 
equate information for clinical managem ent in m ost patients. MR sialography pro
vides additional information in a m inority o f cases and does not appear to  be 
improved by sialogogue stimulation.

B-0989 10:50

Electrical im pedance scanning (EIS) as a new additional tool for increased  
differentiation of parotid and subm andibular lesions
M. Facius’ . A. M a lich ’ , R. Anderson2, M. Fleck’ . W.A. Kaiser’ ; 'Jena/DE, 
■Solna/SE

Purpose: Com pared to  nomai cells, cancer cells exhibit altered local dielectric 
properties (increased conductance). M alignant tumors of the breast and lymph 
nodes metastases show increased values of conductance. In this study, we tested 
the reliability and feasibility of (EIS) for assessm ent of subandibular and parotic 
tumors.
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Method and materials: 45 patient with equivocal lesions were examined using 
ultrasound (HDI 5000, ATL, USA) and TransScan TS2000 (Siemens, Germany). 
Each focal spot representing high conductance, which was not caused by artifacts 
was classified as a positive finding and consequently suspicious for malignancy. 
The lesions were biopsied or surgically extracted.
Results: 15 of 16 lesions were correctly detected as malignant, and 14/29 were 
correctly detected as benign (sensitivity 94 %  and specificity 48 %). Reasons caus
ing false positive findings were discussed. Positive and negative predictive value 
were 5 0 %  (15/30) and 9 3 %  (14/15), respectively.
Conclusions: Initial results suggest usefulness of EIS as an adjunct for increased 
differentiation of uncertain lesions o f both locations, parotic and submandibular 
gland.

B-0990 10:55

Benign lym phoepithelial lesions (BLL) o f salivary glands in HIV positive  
patients: Clinical significance
F. Pretolesi. V. Del Bono, A. Collidè, C. M artinoli, M. Marturano, D. Bassetti,
L.E. Derchi; Genoa/IT

Introduction: BLLs o f salivary glands are relatively common pathological condi
tions in HIV+ patients, regarded as early manifestation of disease and/or a viral 
reservoir. D iagnosis is on clinical, US and cytologic grounds. Little is known about 
the natural hystory o f these lesions during therapy and about their possible m alig
nant transformation. W e report the clinical and imaging follow-up of 22 patients 
with BLL.
Materials and methods: We followed-up (mean period 48 months) 22 pts (15 m, 
7  f; age range 31 -  60, mean 38.4) w ith BLL. Special attention was paid to CDC 
classification o f pts a t diagnosis, efficacy o f high activity antiretroviral therapy 
(HAAT), evolution of HIV infection, and development of neoplasms.
Results: Of the 11 pts who started HAAT after BLL diagnosis, 7 had regression of 
the lesions, while 3 remained unchanged. The remaining pt had poor therapy com 
pliance and lesion regression tha t was considered as spontaneous. Am ong the 11 
pts who were already on HAAT when BLL was diagnosed, 2 remained unchanged, 
3 were lost to follow-up and 6 developed non-Hodgkin lymphoma (2 w ithin a f
fected parotid gland; 4 at o ther sites). On US, the BLLs that developed lymphoma 
changed the ir structure into solid and heterogeneous.
Conclusions: Disappearance o f most BLLs after HAAT leads to  consider such 
lesions as viral reservoir. Occurrence of lymphoma in pts who developed BLL 
during HAAT suggests that close follow-up is needed to detect early neoplastic 
development. The increased survival o f HIV+ patients under HAAT w ill allow better 
understanding of the clin ical significance o f BLL.

B-0991 11:05

Fine needle aspiration biopsy in a diagnostic workup algorithm  of salivary  
gland tum ours
S. Ivanova. J. Slobodnikova. E. Janska; Bratislava/SK

Purpose: To evaluate the utility o f fine needle aspiration biopsy (FNAB) under 
ultrasound control as a diagnostic method o f the salivary gland diseases. 
Methods and materials: 326 patients with swelling or palpable m asses in sali
vary g lands region were ultrasonographicaly exam inated in the last 2.5 years pe
riod. After evaluation o f initial US findings in 132 of them was performed FNAB. 88 
patients were surgicaly treated and these histopatological results were compared 
with the sonography and cytology images (50 tumors and 38 non-tumour deseases). 
Results: 34 tumours were benign and 16 malignant. The m ost frequent benign 
tum or was pleom orphic adenoma -  23 (68 % ), 10 of all malignant lesions were 
metastatic etiology.
Conclusion: The results demonstrate that fine needle aspiration biopsy under US 
is usefull to  distinguish between benign and m alignant lesions and both from  non
neoplasm deseases. FNA has proved to  be very effective in evaluating the thera
peutic strategy -  surgery or conservative. In addition, th is procedure m ade it pos
sible to  make differential diagnosis of salivary gland tum ours w ithout more expen
sive imaging methods. FNAB has im portant position in preoperative diagnostic 
algoritm.

B-0992 11:15

Three-dim ensional vascular sonography in the study of cervical masses: 
Prelim inary study
M.E. Badea. M. Baciut. A. Rotaru, R.l. Badea; Cluj-Napoca/RO

Aim of the paper: evaluation of three-dimensional sonography "free hand" (3D) for 
the study of cervical tumors.

Material: 15 patients with cervical tum ors (pleom orph adenoma of the parotidian 
gland -  3; parotidian neoplasm -  2; submandibular neoplasm -  5; metastatic lymph 
nodes -  3: parotidian abscess -  2).
Methods: Sonography with high resolution (9 - 1 1  MHz) combined with 3D power 
and Doppler sonography (Siem ens Elegra; General E lectric LogiQ 500 devices). 
A ll the cases were operated.
Results: Vascularisation was studied only in cases o f m alignant tum ors (1 1/15). 
In benign tum ors (2) and abscesses (2) no vascular signal was detected. The 
identified vascular pattern in tum ors was the known one: numerous, aberrant, ar
borescent vessels suggestive for a rte rio  -  venous fistulae.
Discussion and conclusions: (1) 3D angiographic sonography facilitates the 
evaluation o f the vascular pattern in m alignant cervical tum ors; (2) The m ethod is 
not able to  differentiate a malignant tum or from  an abscessed m ass and does not 
give information concerning its extension; (3) 3D angiographic sonography is use
fu l for the identification of the main tumoral vessel and fo r the identification of the 
relations with the large vessels of the neck.

B-0993 11:25

Real tim e cine magnetic resonance imaging of the temporom andibular 
jo int in assessm ent of m obility of the disc and the m andibular condyles
N.M. H of'.T . Treumann: , M. Settles’ , A. N eff’ , E.J. Rum m eny’ ; 1 Munich/DE, 
! Luzern/CH

Purpose: To evaluate a new method o f real tim e cine m agnetic resonance imag
ing (cMRI) in imaging o f internal derangement of the temporomandibular joint (tmj) 
and com pare it to static MRI.
Method and m aterials: 65 patients were investigated with single slice cMRI us
ing a fse T1 -weighted sequence (TR/TE 333/23, echo train length 23) w ith zoom 
imaging using a 1.5 T MRI unit with 3 images per second during active mandibular 
movements. Static MRI was performed in a sagittal plane w ithout and w ith i.v. 
contrast medium adm inistration in closed and open mouth position. Electronic 
axiography (CADIAX, Fa. Gamma, Austria) recorded the movement of the m an
d ibular condylus (me) during active opening and closing o f the mouth. MR curves 
of me and disc movement were correlated with axiography curves. V isualization of 
me, d isc and amplitude of condylar translation were correlated with static MRI 
results.
Results: The relative positions o f condylus to  disc were visualized better, equally 
o r worse w ith cine MRI compared with static MRI in 8 %, 69 % and 23 %, respec
tively. The m obility o f the condylus was evaluated better, equal o r less with cine 
MRI in 32 %, 53 % and 15 %, respectively. There was an excellent correlation of 
cine MRI and axiography (к  = 0.83).
Conclusion: Real tim e cMRI of tm j provides a good visualization of disc and me 
in the majority of cases. It provides additional information about mobility of condylus 
and disc during active jaw  movements. Therefore cMRI should be added to the 
standard MR protocol for the investigation of tmj.

В-0994 и  ss
Internal derangem ents of the tem porom andibular joint: Diagnosis with 
high resolution ultrasonography in com parison with m agnetic resonance  
imaging
A.R. Rudisch. G. Bodner, R. Emshoff. W. Judmaier, C. Walch, W. Jaschke; 
Innsbruck/AT

Purpose: To prospectively evaluate high resolution ultrasonography (HR-US) as 
a diagnostic examination fo r tem porom andibular jo in t (TMJ) disorders. 
Method/m aterials: 180 joints of 90 patients with TMJ related pain and dysfunc
tion were studied (closed and open mouth position). M agnetic resonance imaging 
(MRI) as well as HR-US were perform ed in o rder to  determ ine the disk-condyle 
relationship and to detect joint effusions and lesions of the condylar a rticular sur
face. The MRI studies (1.5 T, cor. and sag. planes. SE-RD and TIRM sequence) 
were interpreted by two independent radiologists: an adjudicator made the final 
decision on discordant interpretations. Longitudinal and coronal HR-US scans along 
the condyle axis were perform ed w ith a linear array, w orking a t high frequency of 
12 MHz. The condyle and the articular em inence were assessed as sonogaphic 
landmarks. The form  of the condyle, the position o f the disk and the capsular 
structures were evaluated. The outcom e o f the HR-US exam ination was com 
pared with the M RI-diagnosis as the reference standard.
Results: The sensitiv ity and specific ity o f HR-US for assessing TMJ effusions 
were 92 %  and 90 %, for assessing lesions of the condylar a rticular surface 95 % 
and 97 %  respectively. The sensitiv ity and specific ity for assessing TMJ disk d is
placements w ith reduction rated 83 % and 90 %, for assessing TM J disk displace
ments w ithout reduction 84 % and 96 % respectively. W ith regard to the diagnosis 
of ‘absence o f disk displacement', the sensitiv ity and specific ity rated 94 % and 
96 % respectively. Some false-negative errors may be related to the fact that the
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reduction of a d islocated disc is an unstable finding and depends on the way of 
opening the mouth, therefore it can rather be reproduced by the dynamically 
applicated HR-US than by the static MRI-technique.
Conclusion: High resolution ultrasonography (HR-US) showed a high accuracy 
for d iagnosing anterior, anteromedial, anterolateral and lateral TMJ disc displace
ments as well as depicting TM J effusions and lesions o f the condylar articular 
surface. However, it was unable to depict m edially o r posteriorly d islocated TMJ 
disks.

B-09951145
Dynamic ultrasound exam ination of bone regeneration in patients with  
m andible com pression-distraction osteosynthesis
A. Nadtotchi. A. Shamsudinov, N. Bukatina; M oscow/RU

Introduction: The com pression-distraction osteosynthesis is one of the surgical 
m ethods in patients w ith m andibular abnorm alities and deformations. Ultrasound 
offers the opportun ity to study the bone regeneration in a  dynam ic way. The main 
aim  of th is presentation is to  show  the possibility of echography in bone regenera
tion.
Subjects & methods: All ultrasound examinations (UE) were obtained on Philips 
SonoDiagnost 400. 32 patients were examined with mono- (24 cases) and bilat
eral (8 cases) distraction. UE were performed: the first exam ination 2 - 3  days 
after osteotom ia and bone fragm ents compression; the second one -  close before 
bone distraction; weekly examinations during the distraction process; one examina
tion in 2 -  3 w eeks during the fixation process.
Results: UE showed the normal com pression-distraction osteosynthesis in 20 
patients. In 12 cases different com plications o r deviations o f osteosynthesis were 
shown (com plications: 3 cases with osteoporosis development and compression- 
d istraction apparatus (CDA) m obility appearance, 2 cases o f CDA metallic con
struction deformation, 2 cases o f mandible angular deformation: deviations: in 3 
cases the early echographic finding of high osteogenesis activity m ade it neces
sary to  increase the distraction speed, in 2 cases the findings of low osteogenesis 
activity made it necessary to stop distraction for 1 day and then to decrease the 
d istraction speed). Thanks to  UE in the last 5 cases there were not complications. 
Conclusions: Dynamic UE during the whole treatment period made it possible to 
investigate the m andibular com pression-distraction osteosynthesis and to correct 
th is treatment according to the individual osteogenesis activity.

B-0996 11:55

Cavernom a o f the temporal muscle
S. Heckl. A. Aschoff. S. Kunze; Heidelberg/DE

Purpose: Intram uscular cavernous haem angiom as are uncommon in the head 
and neck region w ith the m asseter m uscle to be the m ost frequent site followed by 
the  trapezius and sternocleidom astoideus muscle. Presentation o f such a lesion 
in the tem poral m uscle is an extrem ely unusual situation (only 2 cases in literature 
1996 and 97). W e want to report about a third case.
Materials: A 55 year o ld m an suffered from  interm ittent headaches and swelling 
of the right temple region in stress situations. Swelling could be provocated by 
Valsalva-manoeuvre and bending forward. No tenderness to  pressure, no inflam 
m atory signs.
Results: MRI revealed a hyperintense mass in the temporal m uscle on T2 w ithout 
enhancem ent o r arrosion o f the bone. MRI control tw o years later dem onstrated 
no growth of cavernoma. No resection was performed.
Conclusion: In planning a treatment approach one m ust bear in m ind that the 
cavernom as in the  tem poral m uscle or otherw ise in muscle o f head and neck 
stabilize over time. Com plications are extremely rare (hemorrhage or functional 
deficits). These cavernom as should simply be followed up and only be resected in 
case o f any problems.
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В-0997  ю  зе
Contrast-enhanced m agnetic resonance im aging and myocardial contrast 
echocardiography in patients with acute myocardial infarction: Com pari
son with "Technetium  Sestam ibi SPECT for the detection of perfusion  
defects
L. Natale. A. Meduri, A. Lombardo, A. Giordano, L. Galiuto, A. Rebuzzi,
P. Marano, A. M aseri; Rom e/IT

Background: MRI and non-invasive Contrast Echocardiography (CE) are emerg
ing tools in assessing regional myocardial perfusion. We validated them in pa
tients with acute myocardial infarction (M l) com paring with resting "Tc-Sestam ib i 
SPECT.
Method/m aterials: 14 consecutive patients with first acute Ml (61 ± 9 a, 12 ante
rior, 2 inferior) underwent MRI, MCE and SPECT, within 7 days after onset. MRI 
was perform ed on short axis, with multi-slice FSE and cine, single-slice first pass 
(iv Gd-DTPA, Magnevist, 10 ml, 3 ml/s), and delayed T1w FGRE. CE was per
formed in Harmonic Power Doppler mode (iv Levovist 4 -  8  g, 400 mg/ml, 4 ml/min). 
Analysis was perform ed using a 16 segm ents LV model. At MRI. segments were 
d e fined  as T y p e l (norm al firs t pass, delayed hyperenhancem ent); Type 2 
(hypoenhancem ent at first pass, delayed hyperenhancement); Type 3 (persistent 
hypoenhancement). At MCE a perfusion defect was defined as absent o r hetero
geneous enhancement.
Results: MCE was diagnostic in 74 % of segm ents o f infarct zones and correctly 
identified perfusion state in 79 % of segments (sensitivity 79 %, specificity 78 % 
versus SPECT). MRI correctly identified perfusion state in 75 % of the same seg
ments. Patterns 2 and 3 had 65 % sensitiv ity and 78 % specific ity versus SPECT. 
Pattern 3 alone was 1 0 0 %  specific. Concordance between MCE and MRI in 
recognising perfusion status was 80 %.
Conclusions: In our patients, non-invasive MCE is slightly superior to MRI in 
identifying perfusion defects. Th is could be due to  the single slice first pass study, 
available on our scanner; multi-slice first pass is m andatory to  gather better accu
racy.

B-0998 10:40

Com bined first-pass and delayed contrast enhanced MRI in the assess
m ent of myocardial viability after acute infarction
L. Na.t9.le, A. Meduri, A. Lombardo, A. Giordano, P. Marano, A. M aseri; Rom e/IT  

Purpose: Myocardial viability assessm ent is crucia l in patients w ith acute myo
cardia l infarction (AMI), to  rule out therapy and prognosis. To define MRI role, we 
com pared MRI, rest " T c  SESTAMIBI SPECT and Dobutamine Echocardiography 
(DE).
Method/m aterials: 12 consecutive patients w ith first AMI (63 ± 9 a, 10 anterior, 2 
inferior, 5 prim ary PTCA, 5 thrombolysis) underwent MRI, DE and SPECT within 
one week after onset. MRI was perform ed on short axis w ith multi-slice bh FSE 
and bh cine, single-slice first-pass (iv 10 ml Gd-DTPA, 3 ml/s) and multi-slice de
layed T1 w FGRE. Image analysis was performed using a 16 segments LV model 
and for infarct area. Segments were classified as: (1 ) norm al at first pass, absent 
o r delayed hyperenhancem ent; (2) hypoenhancem ent at first-pass, delayed 
hyperenhancement; (3) hypoenhancement at first-pass and delayed images. Seg
m ents out o f firs t-pass s lice were c lass ified  at delayed im aging as normal, 
hyperenhanced and hypoenhanced. Patterns 2 and 3 and patterns hyper- and 
hypo- were considered non viable myocardium. Contractile reserve at DE and 
MIBI uptake > 50 % were considered positive for viable tissue.
Results: Infarct area approach (at least 2 viable segm ents per area) showed bet
ter agreem ent within the 3 techniques; furtherm ore, using MIBI SPECT as viability 
standard, MRI showed 77 %  sensitivity, 100 % specificity and 83 % accuracy. 
Conclusions: Pattern 1 and pattern 3 respectively identify viable and non viable 
tissue. Pattern 2 or delayed hyper-lack in specificity. Combined approach is supe
rior to delayed im ages alone, but m ultislice first pass (at least 3 slices) is m anda
tory.
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В-0999 10:50

MRI first-pass myocardial perfusion pre- and post percutaneous myocar
dial laser-revascularisation
C. W eber. P. Steiner, S. Baldus, G. Adam; Hamburg/DE  

Purpose: Evaluation of MRI first-pass myocardial perfusion pre- and post percu
taneous myocardial laser-revascularisation (PMR).
Material and methods: MRI was performed, in 10 patients w ith coronary heart 
disease grade III -  IV, 1 - 4  days prior to  PMR, 1 -  5 days and 6 m onths after 
PMR. Contrast enhanced (0.1 ml/kg; 4 ml/s) "first-pass" MRI imaging was obtained 
by breathhold, ECG-triggered, multislice Turbo-FLASH GRE. For quantitative analy
sis absolute and procentual signal-to-noise (S/N)-measurements were calculated. 
Positron Emission Tomography (PET) was regarded as gold standard fo r m yocar
dial perfusion.
Results: The mean values of absolute and % S/N-increase revealed no statistical 
difference between pre- and im m ediately post-PMR imaging. Six m onths fo llow
ing PMR both values were significantly elevated (14.1 vs. 24.4 and 127 vs. 176; 
p = 0.03 and p =  0.01). However, the non-treated myocardial segments revealed a 
sim ilar S/N pattern. Intra-individual analysis showed a significant S/N-increase 
post PMR in one patient, and in additional 4 patients 6 m onths later. PET d iag
nosed increased myocardial perfusion in only 2/10 patients. Following PMR 5/10 
patients experienced a significant reduction o f chest pain equivalent to 2 CCS 
grades. Two o f these had significant S/N-elevations but no evidence o f increased 
perfusion by PET.
Conclusion: S/N first-pass calculations follow ing PMR do not well correla te with 
the true situation of myocardial perfusion. They seem to be more closely associ
ated with other histological phenomena and possible explanations for the improved 
clinical symptomatology.

B-1000 11 oo
Prediction of necrosis and regional viability after myocardial infarction by 
MR imaging: A one year follow-up study
S. M iller. U. Helber, U. Kramer, N.I. Stauder, J. Pflumm, H.M. Hoffmeister,
C.D. Claussen; Tdbingen/DE

Purpose: Com plem entary MR im aging may be helpful to determ ine the extend of 
necrosis and preserved viability in the subacute phase after myocardial infarction 
(M l). This study reports on a one year follow-up after acute Ml using com plem en
tary techniques of MR imaging.
Methods: 32 patients were examined 7 - 1 4  days after acute Ml using a 1.5 T 
Magnetom Vision (Siemens). Tissue injury was assessed with aT2-w e ighted fast 
spin echo sequence. C ine-FLASH 2D imaging was applied to determ ine regional 
myocardial wall thickening (MWT). First pass and late contrast enhancem ent were 
studied with a Turbo-FLASH 2D sequence injecting a bolus o f 0.1 mmol/kg Gd- 
DTPA. Increased signal intensity (SI) in T2-weighted and late enhancem ent im 
ages was interpreted as evidence o f ischem ic myocardial injury and com pared to 
segmental MWT. Regions w ith preserved systolic function were defined to repre
sent preserved viability. Until Septem ber 2000 17 patients were re-examined 
12.9 ±  0.5 months after the initial acute ischem ic event.
Results: A high grade perfusion deficit was found to serve as a 100 % predictor of 
scar formation. Pathological T2 S l/late post contrast enhancem ent was found in 
18 %/14 %  of segments in acute Ml and in 0 % /12 %  o f segm ents one year later. 
W hereas functional recovery was observed in 28 % of segm ents w ith increased 
T2 SI, regional function remained significantly decreased in 9 2 %  of segments 
with late enhancement.
Conclusion: MRI can determine necrosis and preserved viability in the very early 
phase after Ml using com plem entary imaging techniques.

B-1001 11:10
Correlation of contrast enhancem ent patterns after Gd-BOPTA with 
myocardial infarction and viability
J.J.W. Sandstede'. M. Beer', C. Lipke’ .T. Pabst’ , S. Neubauer2, D. Hahn1; 
'W drzburg/DE, -’Oxtord/GB

Introduction: Different contrast enhancement patterns (CEP) have been described 
for the detection of myocardial infarction (M l) and viability w ith various contrast 
agents at different time points after injection. Gd-BOPTA is known to  have a higher 
re laxivity in the presence o f serum proteins which are extravasated in acute Ml. 
Aim o f this study was to analyze CEP and the ir time course in subacute Ml after 
injection of Gd-BOPTA in humans.
Subjects and methods: 7 patients with subacute Ml (18 ±  9 days) and 1 patient 
with chronic Ml (212 days) were examined at 1.5 T before and 3 and/or 6  months 
after revascularization o f the infarct-related artery. Regional wall motion was as

sessed by cine MRI. Repetitive images of one representative slice with wall m o
tion abnorm alities were acquired up to  30 m in after injection of 0.1 mmol/kg Gd- 
BOPTA using a T1 -w TSE-sequence.
Results: 3 patients showed hom ogenous or m id-wall/subendocardial enhance
m ent o f the  infarcted region associa ted  w ith  m echanical im provem ent after 
revascularization. 4 patients including the one w ith chronic Ml revealed enhance
m ent w ith a m id-wall hypoenhanced zone that showed unchanged wall motion 
abnorm alities at follow-up. 1 patient presented a m ixture of hom ogenous and mid
w all hypointense enhancem ent m atching w ith a m ixture of improvement and scar 
form ation at follow-up. Depiction o f this m id-wall hypoenhanced area was optimal 
5 m in after injection and was constant at follow-up.
Discussion: H om ogenous and m id-wall/subendocardial enhancem ent a fter Gd- 
BOPTA indicates viable myocardium. Mid-wall hypoenhancem ent indicating mi- 
crovascular obstruction correlates w ith scar form ation and can be observed in the 
subacute and chronic state o f Ml.

B-1002 11:20
Validation of a three-dim ensional contrast-enhanced m agnetic resonance  
imaging technique for determ ination of myocardial viability
M. Reqenfus. C. Schlundt, D. Ropers, S. Achenbach. M. Schmidt,
N. Oesingmann, W.G. Daniel, W. Moshage; Erlangen/DE  

Background: To validate a new three-dim ensional (3D) contrast enhanced m ag
netic resonance (MR) imaging technique for detection of myocardial viability ver
sus the com m only used two-dim ensional (2D) MR technique.
Methods: 23 patients who had suffered myocardial infarction were examined on a
1.5 T  scanner (SONATA. S iem ens) w ith  h igh  perfo rm ance gradient system  
(40 m T/m  amplitude, 200 T/m /s slew rate) using both 2D (TR/TE 8.0/4.0 ms) and 
3D (TR/TE 3 .4 /1 .2 ms) segmented Turbo FLASH sequences. S ignal o f normal 
m yocardium was suppressed by individually adapted inversion recovery m agneti
zation preparation. Acquisition was started 15 min after intravenous injection of
0.2 mmol/kg Gd-DTPA (MAGNEVIST, Schering). W ithin one exspiratory breath
hold 20 short axis slices were acquired by the 3D technique. For the 2D technique 
corresponding single s lices had to be perform ed during repeated breath-holds. 
Quantitative image analysis was performed by determ ination of signal-to-noise 
(SNR) and contrast-to-noise ratio (CNR).
Results: MR im ages of both 3D and 2D techniques could be evaluated in all 
subjects and were able to  depict the area of myocardial infarction. SNR showed no 
statistically significant difference (3D: 32.5 ± 1 7 .4  v. 2D: 27.4 ± 2 0 .4 , p < 0 .2 7 ) 
whereas CNR was better for the 3D technique (3D: 28.6 ± 17.3 v. 2D: 18.9 ± 12.6,
p < 0.02).
Conclusion: The new 3D MR technique for detection o f myocardial v iab ility com 
pared favourably in respect of im age quality to the com m only used 2D technique. 
Advantages of the 3D technique m ight be the potential of 3D reconstruction and 
volumetry of nonviable myocardial areal and the uncomplicated single breath-hold 
approach.

B-1003 11:25

Determination of myocardial viability by three-dim ensional contrast- 
enhanced m agnetic resonance imaging: Com parison with 201-thallium  
scintigraphy
M. Reaenfus. C. Schlundt, D. Ropers, S. Achenbach, N. Oesingmann,
G. Platsch, T. Kuwert.W .G . Daniel, W. Moshage; Erlangen/DE

Background: Contrast enhanced m agnetic resonance (MR) im aging has been 
validated for detection o f myocardial viability. We com pared a new 3D MR imaging 
technique to ” ’Thallium  scintigraphy (TH) in respect to  detection o f myocardial 
viability.
Methods: 11 patients who had suffered myocardial infarction were examined on a
1.5 T scanner (SONATA, S iem ens) w ith  high perfo rm ance g rad ient system  
(40 mT/m amplitude, 200 T/m /s slew rate) using a 3D (TR/TE 3.4/1.2 ms) seg
m ented Turbo FLASH sequence. S ignal of norm al m yocardium was suppressed 
by inversion recovery m agnetization preparation. Acquisition was started 15 min 
after intravenous injection o f 0.2 m mol/kg Gd-DTPA (MAGNEVIST, Schering). 20 
short axis slices were acquired within one exspiratory breath-hold. TH was per
form ed according standard techniques. A 16-segment model o f corresponding 
basal, m idventricular and apical slices was analysed independently for viable and 
nonviable segments.
Results: All 176 segm ents could be evaluated by MR. By TH 10 segm ents of the 
redistribution series had to be excluded because of poor image quality whereas all 
176 segm ents o f the rest series could be evaluated. MR defined 139 segm ents as 
viable and 37 segments as nonviable com pared to  129 viable and 47 nonviable 
segments by TH. There was a close correlation between both techniques (p < 0.05).
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Conclusion: Delayed enhancem ent MR and TH show  an excellent correlation for 
determ ination o f myocardial viability. Potential advantages o f MR are the uncom
plicated single exam ination approach and the  considerably h igher spatial resolu
tion. Therefore, MR may be able to depict directly patchy and subendocardial ne
croses and facilitate d iscrim ination o f patients for revascularization therapy.

B-1004 11 во
Cardiac m orbidity in patients referred for non cardiac vascular surgery
R. R ienm üller. E. Mahla, H. Metzler, P. T iesenhauser, B. Schröttner,
S. Zoroufchi; Graz/AT

Purpose: Cardiac m orbidity in patients referred for non cardiac vascular surgery 
w as reported to be about 10 % (Mangano; 1990). The goal of this prospective 
study was to  evaluate determ inants o f cardiac function which may influence car
diac morbidity.
Methods and materials: 14 patients with aneurysm of the abdominal aorta (AAA), 
20 with infrainquinal (IBS) and 11 with carotis interna occlusive diseases (CIS) 
were studied one day before, 2nd and 5”1 day after surgery by Electron Beam To
mography determ ining fo llow ing functional parameters o f the heart; Coronary 
Calcium Score (CCS), Left Ventricular M uscle Mass (LVMM), Myocardial Blood 
Flow (MBF). Ejection Fraction (EF) and Stroke Volume (SV). Additionally, the blood 
pressure and the Heart Rate (HR) were measured.
Results: The m ean values and standard deviations were calculated as; CCS 
(3188 ±1296 ), HR (7 3 ± 1 4 b p m ), M BF (68 ±  18 m l/100 g/m in), EF (68 ±  11 %) 
and LVMM (148 ± 3 3  g). 5  of 45 patients (2.6 %) showed “hard events" as myocar
dial infarction (n = 1 ), cardiac heart failure (n =  3) o r tachycard dysrhythmia (n =  1 ). 
These five patients differed significantly e ither by LVMM, HR, SV, MBF or CCS 
from  calculated mean values from  the remaining 40 patients w ithout “hard events". 
The low cardiac m orbidity is seen to be due to perioperative intravenous acetyl- 
salicylic acid application.
Conclusion: The presented results suggest that it is possible to  identify patients 
w ith risk o f “hard cardiac events" non invasively before non cardiac vascular sur
gery. The LVMM, CCS and the HR seem to be more im portant predictive determ i
nants o f patients outcom e than EF or MBF.

S - 10051140
MRI in acute leftventricular m yocarditis for guidance of endomyocardial 
biopsy
G.K. Schneider. I. Janzen, K. Altmeyer. R. Seidel, B. Kramann, B. Schwaab; 
Hom burg a. d. Saar/DE

Purpose: Definite diagnosis o f myocarditis requires myocardial b iopsy as well for 
h istologic evaluation as to apply m olecular techniques. The aim  o f our study was 
to evaluate if MRI is useful in preinterventional localisation o f acute inflam m atory 
processes to m inim ize sam pling error in endom yocardial biopsy.
Materials and methods: In 13 patients (age 40 ±  18) showing clinical signs of 
m yocarditis ECG-gated MR im aging o f the heart was perform ed using as well 
single-shot sequences as T1w, T2w and STIR sequences in breath-hold tech
nique unenhanced and after injection of Gd-DTPA. Images were aquired in the 
four cham ber v iew  as well as in the short axis view of the heart. MRI was rated 
positive if hyperintense myocardial areas could be detected in T 2 w im ages show
ing contrast enhancem ent a fter Gd injection. 4 biopsies were m ade in the areas 
depicted in MRI. Biopsies were rated positive for active myocarditis if activated T- 
lymphocytes and macrophages o r persistent virus w ithout myocardial fibrosis could 
be detected.
Results: Biopsy showed chronic myocarditis in 6 patients, in 1 patient healing up 
myocarditis was diagnosed. In 6 patients biopsy was negative. MRI was positive in 
all patients w ith histological proven myocarditis as well as in 2  patients with nega
tive biopsy, thus resulting in a sensitiv ity o f 100 % and a specific ity o f 67 % with a 
negative predictive value o f 100 % and a positive predictive value of 78 %. 
Conclusion: Regarding these first results, MRI seems to  be useful for screening 
o f patients w ith clin ical s igns o f myocarditis for guidance o f biopsy to minimize 
sam pling error.

B-1006 11:50

Predictive value of spect w ith l23lodine pentadecanoic acid and l23lodine- 
MIBG in cardioc patients
V.Y. Soukhov. N.P. Fadeev, I.Y. Savitcheva, A.E. Kuznetsov; St. Petersburg/RU  

The  p rog n o s tic  p ro p e rtie s  o f c a rd ia c  im ag ing  w ith  ,23lo d in e  la b e le d  15- 
iodinepentadecanoic acid ( ,23I-PDA) and meta-iodobenzylguanidine (123I-MIBG) 
for d ifferent heart d isease were evaluated. W hile m l-PDA as the  synthetic radiola
beled free fatty acid has the ability  to show differences in blood supply and m e
tabolism  o f myocardium, ,23I-M IBG a llows to  evaluate cardiac sym pathetic inner

vation and function. SPECT images o f the heart using "APEX SP-6" camera (Elscint, 
Israel) were obtained from  one hundred sixty three patients w ith history of myo
cardia l infarction (Ml): n = 49, congestive heart failure (CHF): n = 30, cardiomy
opathy: n = 11 and coronary arte ry disease (CAD): n = 72. All patients had under
gone ,23I-MIBG myocardial scintigraphy: injected dose o f 185 MBq and were twice 
examined by 123I-PDA: at 3 - 5  and 35 -  40 m in after i.v. injection of 400 MBq. Early 
123I-PDA SPECT dem onstrated high specific ity in diagnostics o f perfusion defects 
(up to 85 %). The delayed im ages showed foci of remainig higher activity in re
gions o f ischemic, but viable myocardium. Non uniform ity of l23l-PDA uptake indi
cated the ischem ic or dilated cardiomyopathy. There were significant correlations 
between MIBG uptake, calculated cardiac function (average value of LVEF) and 
regional wall motion assessment by means o f echocardiography. ,23I-PDA appeared 
excellent characteristics in detecting o f perfusion/m etabolic abnorm alities and vi
ability assessm ent o f ischem ic m yocardium and l23l-M IBG in cardiac innervation 
and function assessm ent. The com bined use o f these radiopharmaceuticals is 
suitable for prognosis o f treatm ent efficacy, helpful for adequate therapy choice 
and its assessm ent during follow-up.
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B-1007  10:30

Multislice-CT angiography vs. calibrated catheter digital subtraction  
angiography o f the abdominal aorta before endoprothetic stenting of 
abdominal aortic aneurysm s
H.-P. D inkel. P. Herrmann, M. Sonnenschein, T. Dörnhöfer, H. Hoppe, D. Do,
J. Triller; Berne/CH

Purpose: Digital subtraction angiography (DSA) using a calibrated catheter is the 
examination of choice for planning stent-grafts in aneurysm s of the abdominal 
aorta before endoprothetic stenting. However, CT is needed to assess the outer 
d iam eter of the vessels which are often narrowed by a thrombus. This examination 
is to  whether multislice-CT angiography (MSCTA) can replace calibrated DSA. 
Methods: In 20 patients which were to undergo endoprothetic stenting o f the ab
dominal aorta both calibrated DSA and multislice-CT angiography were performed. 
MSCTA was acquired on a Asteion MS (Toshiba) with 120 kV, 200 mA, 0.75 s 
rotation, in 4 X 2 mm collimation, pitch 5 .5 ,2  mm reconstruction interval with 140 ml 
of 300 mg/ml I non-ionic contrast at 4 ml/s using bolus-triggering. Threedimensional 
maximum intensity projections were obtained on the console. DSA was performed 
on a Philips Integris V5000. M easurem ents of the  length and diameter of the 
aneurym al body and neck and the diam eter o f the iliac arteries were performed on 
an Easy vision workstation (Philips) for DSA and MSCTA by two independent 
readers.
Results: MSCTA was found to be sim ilar o f equivalent to DSA with respect to the 
depiction o f the renal arteries and the superior and inferior mesenteric artery. 
M easurem ents were reliable and reproducible w ith both methods within a margin 
of error of less than 10 % in most and 15 %  in a ll cases.
Conclusion: M ultislice CT angiography of abdom inal aorta is equivalent to ca li
brated DSA before endoprothetic stent-graft treatm ent o f aneurysm s o f the ab
dominal aorta.

B-1008 10:40

Evaluation o f thoracic aorta with retrospective and prospective ECG- 
triggered m ultislice CT (MS-CT)
J.E. Roos. J.K. W illmann, M. Lachat, M. Turina, PR. Hilfiker; Zürich/CH  

Purpose: To evaluate MS-CT with prospective and retrospective ECG triggering 
for assessm ent o f thoracic aorta in com parison with non triggered MS-CT. 
Material and methods: In 45 patients with suspected thoracic disease either a 
conventional M S-CT (n = 15) o r ECG-triggered (prospective n = 15, retrospective 
n = 15) M S-CT (Siemens Somatom Plus VolumeZoom, Erlangen, Germany) was 
performed. Prospective ECG triggering was performed in sequential mode w ith a
2.5 mm slice th ickness and rotationtim e of 0.5 s. Retrospective ECG gating was 
perform ed w ith 1 mm slice thickness in spiral mode (pitch 1 .3 -1 .8 ) .  1.25 mm
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slices were reconstructed with an increment of 0 .8  mm. Both acquisitions were 
performed during a single breath hold. Data were evaluated on axial slices and 
multiplanar reformations (MPR).
Results: W ith ECG-triggering or -gating, no motion artifacts in the ascending and 
descending aorta were detected. The involvement of aortic root, coronary arteries 
and the supraaortic vessels in aortic disease could be clearly determ ined, espe
cially in cases of aortic dissection. With conventional MS-СТ, motion artifacts are 
most evident in the aortic root and ascending aorta.
Conclusions: ECG-trigged or gated M S-СТ provides, com pared w ith conven
tional MS-СТ, a motion free evaluation of the entire thoracic aorta and adjacent 
areas.

B-1009 10:50

Multislice-CT-angiography can replace catheter angiography in patients 
with vascular emergencies
M. Rigger, A. Mallouhi, W. Perkmann, R.J. Bale, M. Maas, A. Buchegger,
A. Dessl, C. Fink, W. Jaschke; Innsbruck/AT

Purpose: The aim  of this study was to dem onstrate the feasibility of high resolu
tion multislice-CT-reconstruction (MSCT-R) in em ergency diagnosis of vascular 
pathologies
Materials and m ethods: In 89 patients w ith suspected vascu la r pathology 
Multislice-CT (GE, Light Speed QX/i) and 3-D reconstruction were perform ed in
stead of angiography. The possibility o f large volume acquisition w ithin seconds 
and the performance of high resolution reconstructions w ith in  a few minutes in 
patients with multiple Trauma or vascular emergency allows imaging o f the injured 
arteries as well as aortic o r cerebral aneurysm s and arteria l occlusive disease. 
Results: In all but one patients MSCT-R was sufficient to detect pathological 
changes of the vessel within a few minutes. In on ly  a  few patients an additional 
angiography was carried out, but in the majority of the cases no further information 
could be obtained. Only in one case a suspected aneurysm near the base of the 
skull could not be detected by MSCT-R. MSCT-R gives more detailed information, 
as the three-dimensional visualisation allows a more exact representation of the 
diseased vessel than angiography.
Conclusion: MSCT-R as a first d iagnostic step in em ergency vascular patients 
can replace angiography w ithout m issing sensitivity. As a positive side-effect the 
saving o f time, money and medical staff in these mostly critical patients ean be 
observed.

B-1010 11:00
Contrast-enhanced helical CT in the diagnostic work-up of acute thoracic  
aortic injuries
M. Scaglione. M. Tuccillo, F. Pinto, R. Niola, S. Giovine, I. Trasente, R. Grassi,
A. Ragozzino, L. Romano; Naples/IT

Purpose: The purpose of this retrospective study was to determ ine the value of 
contrast-enhanced helical Com puted Tomography (CT) fo r detecting and manag
ing acute thoracic aortic injury (ATAI).
Materials and methods: 1419 consecutive chest C T  examinations were performed 
in the setting of major blunt trauma. The fo llow ing CT findings were considered 
indicative of ATAI; intimai flap, pseudoaneurysm , contour irregularity, lum en ab
normality, extravasation o f contrast m aterial. On the basis o f these direct findings 
no further diagnostic investigations were performed. Evidence o f isolated m edias
tinal hematoma constituted an abnorm al CT study: in these cases, thoracic aor
tography was perform ed even if C T  indicated normal aorta.
Results: 77 patients had abnormal CT scans: among the 23 patients w ith direct 
CT signs, acute thoracic aortic injuries was confirm ed a t thoracotom y in 21. Two 
false-positive cases were observed. The 54 remaining patients had isolated medi
astinal hematoma w ithout aortic injuries at C T  and negative angiograms. No ad
verse clinical sequela were observed in the  1342 patients with negative C T  scans. 
Conclusion: Contrast-enhanced helical CT as a critical role in the exclusion of 
ATAI; d irect CT signs o f ATAI do not require further d iagnostic investigations; iso
lated aortic bands or contour abnorm alities should be considered as possible 
artefacts o r related to non-traumatic etiologies especially if mediastinal hematoma 
is absent. In cases of isolated m ediastinal hem atom a other sources of bleeding 
should be first considered before directing patients to  thoracic aortography.

B-1011 1105

Three-dim ensional gadolinium -enhanced MR angiography of abdominal 
aorta and lower limbs: “Hybrid technique”
D. Brisbois. P. M agotteaux, A. Nchim i, J.-F. Biquet, С. Saive. A. Jadot; Liège/BE  

Purpose: MR angiography is an elegant and non invasive technique to  work-up 
arteria l pathologies in the lower limbs. W ith the hybrid technique we covered aorta 
and peripheral vessels including the run-off. This study demonstrates the reliability 
and accuracy o f MR angiography in th is indication.
Materials and methods: 50 intra-arteria l angiogram s o f abdom inal aorta and 
lower lim bs were followed by MR angiography in a delay o f m aximum 24 hours. 
The indications were m ainly claudication (stage I to III). W e used a standardized 
technique w ith a first step on abdom inal aorta triggered by direct visualisation of 
the  contrast arrival (“care bolus”), panoram ic array and body phased-array were 
com bined to  cover abdom inal aorta  and lower limbs. MR results were retrospec
tive ly reviewed and correlated with D SA.The accuracy o f the stenosis quantifica
tion and image quality were statistically estim ated including interobserver correla
tion.
Results: All MR exam inations were feasible. The degree o f im age quality is esti
m ated for aorta and renal arteries, iliac arteries, femoro-popliteal arteries and run
off. Global accuracy is over ninety percent. A slight overestimation observed seems 
to not have clin ical significance to planify treatment. Only two exam inations were 
classified poor quality for the thigh. In every cases distal arteries were nicely shown 
(better than DSA in five cases).
Conclusion: MR angiography of aorta  and lower lim bs is in our experience an 
easy, quick, reliable and non invasive technique for d iagnosis o f atherosclerosis. It 
could replace DSA in the near future.

B-1012 11:15

CT and MR im aging o f m ycotic aneurysm s and infected grafts of the aorta  
and pelvic vessels
PR. Knuesel. D. W eishaupt, PR. Hilfiker, PR. Vogt, M.l. Turina, В. Marincek; 
Zürich/CH

Purpose: To com pare the  performance of CT and MR imaging in mycotic aortic 
aneurysm s and infected grafts of the of the aorta and pelvic vessels.
M ethods: Preoperative spiral CT and MR im ages o f 21 patients w ith surgically 
and m icrobiologically proven infections of the aorta or the pelvic a rte ries (10 pa
tients w ith mycotic aneurysms, 11 patients with aorto-iliac graft infections) and CT 
o r MR images of 25 patients w ithout clinical evidence of an vascular infections (12 
patients with aortic aneurysm s and 13 patients with grafts) were reviewed by two 
radiologists. Various im aging findings potentia lly associated with a vascular infec
tions were assessed. In addition, the two readers rated their confidence indepen
dently on MR and CT im ages using a five point scale for the presence of vascular 
infection. Surgical findings served as standard o f reference.
Results: Sensitivity and specific ity of CT imaging and MR imaging for the pres
ence o f a mycotic aortic aneurysm  was 8 3 %  and 8 5 % , and 81 % and 75% , 
respectively. Sensitivity and specificity o f CT imaging and MR imaging for the pres
ence o f an infected graft was 88 % and 92 %, and 67 %  and 80 %, respectively. 
The  most reliable single imaging finding fo r both imaging m odalities was the pres
ence of an enhancing perivascular o r periprosthetic mass (sensitivity, 81 %, speci
ficity, 96 %). Receiver operating characteristics revealed a higher confidence when 
interpretation was based on CT images.
Conclusion: Use of CT is more useful than MR im aging in the assessm ent of 
suspected mycotic aortic aneurysm s and infected grafts of the aorta and pelvic 
vessels.

B-1013 11:25

Aortoiliac curvature evaluation before endovascular repair of abdominal 
aortic  aneurysm s: Com parison of observer interpretation o f helical CT 
angiography and digital subtraction angiography im ages relative to a 
quantitative standard
M. T illich1. G.D. Rubin2, B.J. Betts2, RR. Hilfiker2, A. Lee2, M. Razavi2, D. Sze2,
Y. W olf2, C.K. Zarins2; 'G raz/AT,2Stanford , CA/US

Purpose: To determ ine the ability of interventional radiologists and vascular sur
geons to  detect and grade curvature o f the aorta and iliac arteries from 3D shaded 
surface СТА and digital subtraction angiography (DSA) im ages in patients with 
abdom inal aortic aneurysms.
Materials and methods: The median lum inal centerline of the aorta and iliac 
a rte ries from  helical СТА data of 22 patients with aortic aneurysm s prior to  stent- 
graft repair was extracted. Curvature was quantified every m illim eter along the 
centerline and served as the reference standard for curvature. Three interventional 
radiologists and three vascular surgeons experienced in stent-graft delivery inde-
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pendently reviewed СТА and DSA images in two sessions, to  assess which iliac 
a rte ry  was more tortuous and which site in each iliac artery has the greatest to rtu 
osity and to grade the severity o f iliac curvature on a five-point scale.
Results: The observers correctly detected which iliac artery was more tortuous 
with СТА in 7 6 %  (C l: 6 8 - 8 3 % )  and DSA in 7 0 %  (C l: 61 - 7 7 % ) .  The most 
tortuous site in the left and right iliac arteries was correctly d iagnosed w ith СТА in 
65 %  (C l: 56 -  73 %). and w ith DSA in 67 %  (Cl: 58 -  74 %). There were no signifi
cant differences in the perform ances o f radio logists o r vascular surgeons. There 
were no significant differences between СТА and DSA in grading of curvature. 
Conclusion: Aorto iliac curvature cannot be determ ined reliably using either 3-D 
СТА or DSA images.

B-1014 11:35

Hybrid rendering and virtual angioscopy before and after endovascular 
repair
M.D. Seem ann1. F. Schmid2, W. Luboldt', J. Vollm ar1, J.F. Schäfer1,
C.D. C laussen'; 'Tübingen/DE, ! U lm /DE

Purpose: A shaded-surface- and volume display (hybrid rendering method) with 
the possibility o f v irtual endoscopy was developed. To give an im pression of the 
possibilities and advantages of th is rendering algorithm  we have specifically high
lighted the  use in re la tion  to  the  a rte ria l vascu la r system  before and after 
endovascular stent-graft repair.
Materials and methods: W e examined 12 patients with aneurysm al changes of 
the thoracic aorta (n =  3), abdom inal aorta (n =  8) and popliteal a rte ry (n =  1 ) be
fore and after stent-graft repair, using im age data sets from  th in-section spiral 
com puted tom ography (SCT). The arteria l vascular system  and the  stent-grafts 
were segmented and visualized with a surface rendering method. The other sur
rounding bony and soft tissue structures were visualized using a transparent vol
ume rendering method. V irtual angioscopy was perform ed w ith a shaded-surface 
model w ithout co lor coding and with a  transparent color-coded shaded-surface 
model.
Results: The hybrid rendering m ethod enables a c lea r visualization o f the patho
logical changes o f the arteria l vascular system before and a fte r stent-graft repair 
by using the advantages o f both rendering methods. Com plications as leaks and 
material defects could easily be seen. Virtual angioscopy using a transparent color- 
coded shaded-surface model enables a faster orientation than a shaded-surface 
model w ithout co lor coding.
Conclusions: Hybrid Rendering and virtual angioscopy with a transparent color- 
coded shaded-surface model support spiral com puted tom ographic angiography 
and obviate the  need for tim e consum ing detailed analysis and presentation of 
axial source images.

B-1016 11:55

MR im aging (MRI) and MR angiography (MRA) o f abdominal aortic 
aneurysm s (AAA) treated with nitinol based aortic  stent-graft: Preliminary  
results in 10 patients
C. G erväs. M. Blas, J.M. Egaña; San Sebastian/ES

Purpose: To describe MRI and MRA findings in patients w ith AAA treated with 
nitinol based aortic stent-grafts and com pare w ith other fo llow  up imaging tech
niques (conventional arteriography and helical CT).
Materials and methods: 10 patients with AAA treated with nitinol based aortic 
stent-grafts (mean fo llow  up 18 months) were imaged in a 1.5 T MR system. Axial 
T1 w-TSE (TR/TEZTurbo factor, 400/11 /5 ), axial T2w-TSE (TR/TE/Turbo factor, 4800/ 
100/23), 3D gradient-echo gadolin ium  enhanced in the coronal plane (TR/TE/flip 
angle, 6.8 m s/2.2 m s/40°), effective slice thickness 2 mm, with MIP and MPR re
constructions. Im ages were analized by one radiologist, blinded to the results of 
the helical C T  o r conventional angiography, for the presence o f artifacts related to 
the stent graft, aneurysm al leaks, aneurysm al remodelling, aneurysm al sac m ea
surements, mural throm bus signal intensity characteristics. Findings were corre
lated w ith helical CT, and conventional angiography when available.
Results: Artifacts sim ulating stenosis at the junction of the iliac limb with aortic 
body o f the stent graft in all cases. Aneurysm al leak was detected in two cases, 
aneurysm al remodelling in 8. Complete correlation with helical CT and arteriogra
phy. Good correlation in the m easurem ents of the aneurysm al sac with helical CT. 
Partially organized thrombus in all cases.
Conclusion: AAA treated w ith nitinol based aortic stent-grafts can be imaged 
effectively with Magnetic Resonance w ith good results as compared to  the estab
lished follow up im aging modalities (helical CT and conventional arteriography), 
which may benefit patients allergic to iodinated contrast m aterial o r renal insuffi
ciency. Nevertheless, more patients need to be studied to validate the technique.

B-1015 11:45

Gadolinium -enhanced MRA for the diagnosis of thoracic vascular 
m alform ations in a very young pediatric population
P.D.H. Q jj Agostinho. G. Ramalheiro, P. G il Agostinho, С. Sanches, E. Castela,
F. Caseiro Alves; C oim bra/PT

Purpose: To describe the use of contrast-enhanced 3D MR angiography (MRA) 
for the diagnosis o f congenital malform ations o f thoracic vessels in the  infant and 
newborn child.
M ethods and m aterials: Fourteen patients (4 infants and 10 newborn child) with 
congenital thoracic vascular m alform ations were studied on a 1 T MRI unit, using 
a 3D gradient-echo (GRE) sequence with short TR /TE values, perform ed in the 
coronal plane. Image acquisition was started after a fixed delay of 6 seconds from 
the beginning o f a hand injection o f a  double dose of Gd-DTPA (0.4 m l/kg b.w.) 
with the  childs under general anaesteshia and on spontaneous breathing. The 
original set o f 3 -  4 mm thickness slices were retrospectively reconstructed every 
1 -  1.5 mm. Post-processing was perform ed on an independent diagnostic work
station using the m axim um -intensity projection algorithm  and volume rendering 
technique.
Results: G d-enhanced MRA provided excellent depiction o f the thoracic vascula
ture w ithout any adverse event in all cases. Gd-enhanced MRA allowed the diag
nosis o f aortic coarctation in three cases, aortic interruption in three, tota l abnor
mal venous pulm onary return in one, double aortic arch in one, and measurement 
o f main pulm onary arteries d iam eter in three cases. Suspicion of aortic coarcta
tion raised by Doppler sonography was ruled out by Gd-enhanced MRA in three 
o ther cases.
Conclusion: Gd-enhanced 3D MRA is a reliable tool for the diagnosis of complex 
thoracic vascular m alform ations even in the very young pediatric population, po
tentia lly avoiding the more invasive intra-arterial DSA.
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