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territorial arterial spin labeling (TASL) Magnetic Resonance
Imaging (MRI). The anatomy of the circle of Willis was eva-
luated with time-of-flight MR angiography.

Results: The perfusion territory contributions to the deep
brain structures could be evaluated in 119 patients. In
patients with a fetal type circle of Willis, there was a contri-
bution from the ipsilateral ICA to the thalamus in all 41
hemispheres (100%), compared to 96 of the 197 hemisphe-
res (49%) without a fetal type circle of Willis. In patients
with a hypoplastic A1 segment, there was more often a
contribution of the contralateral ICA to the perfusion of the
nucleus caudatus and the nucleus lentiformis.

Conclusion: A large variation is present in the perfusion
territory contributions to the deep brain structures, which
can be partly explained by variations in the anatomy of the
circle of Willis.

O4.7
REPRODUCIBILITY OF FLOW TERRITORIES
DEFINED BY PLANNING-FREE VESSEL
ENCODED PSEUDO-CONTINUOUS ARTERIAL
SPIN LABELING
S. Gevers1, A.J. Nederveen1, J. Hendrikse2, R.P.H. Bokkers2,
D.A. Kies3, C.B.L.M. Majoie1, M.J.P. van Osch3

1Academisch Medisch Centrum, AMSTERDAM
2UMC Utrecht, UTRECHT
3Leids Universitair Medisch Centrum, LEIDEN

Perfusion territory information adds valuable information in
the evaluation of brain disease. Selective arterial spin labe-
ling (ASL) MRI has the unique capacity to show perfusion
territories non-invasively. Whereas first implementations
required time-consuming planning of a labeling plane, the
recent introduction of vessel-encoded pseudo-continuous
ASL (pseudo-CASL) has enabled complete planning-free
acquisition of all major flow-territories within 5 minutes.
The clinical applicability of this method is dependent on its

reproducibility. Therefore we assessed the reproducibility of
planning-free vessel-encoded pseudo-CASL. Local ethics
committees of 3 imaging centers approved the study proto-
col. Six healthy volunteers were scanned twice at each site.
Participating centers were equipped with a Philips 3T MR-
scanner with equal implemen-tation of vessel-encoded
(pseudo-CASL) (Figure 1). Flow territories of the right and
left internal carotid (RICA and LICA) and basilar artery (BA)
were defined using k-means clustering. Edge pixels separa-
ting flow territories were identified and the mean and mean
maximum distance between the flow territory boundaries
was used as a measure of reproducibility. Visual comparison
showed that all repeated scans yielded the same flow terri-
tories for all but one individual, who was excluded from
further analysis. Table 1 shows mean and mean-maximum
intra- and intercenter distances. Mean intracenter RICA dis-
tances differed significantly between sites. Mean-maximum
intracenter distances were not significantly different
between sites. Intracenter and intercenter mean distances
were not significantly different. Intracenter mean-maximum
distances were significantly smaller than intercenter mean-
maximum distances (P<0.01). The results of this study indi-
cate that planning-free vessel encoded pseudo-CASL is a
reproducible selective ASL technique.
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Image 1: Territory arterial spin labeling MRI

Figure 1: Imaging volume and labeling plane (A), spatially manipula-

ted labeling efficiency: 1. control, 2. non-selective labeling, 3. labeling

efficiency varied between -1 and 1 in the left-right direction, 4. labe-

ling efficiency varied in the anterior-posterior direction, 5. indentical

but shifted in posterior direction compared to previous dynamic (B)

Table 1: Mean and mean maximum distances between perfusion

territory edge pixels of the RICA, LICA and BA. Presented values are

mean values and standard deviations of all sites and subjects.
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O4.8
MULTI-DETECTOR CT ANGIOGRAPHY FOR
THE QUANTIFICATION OF CAROTID CAL-
CIUM IN THE ATHEROSCLEROTIC CAROTID
PLAQUES IN ASYMPTOMATIC AND SYMPTO-
MATIC PATIENTS
F.H. Potters1, S. Rozie1, A. van der Lugt1, G. Saba2,
G. Mallarini2

1Erasmus MC, ROTTERDAM
2Policlinico Universitario, MONSERRATO, Italy

Purpose: Calcification in the atherosclerotic carotid plaque
has been associated with carotid plaque stability. We there-
fore hypothesize that asymptomatic patients have higher
calcium volumes in their atherosclerotic plaques than symp-
tomatic patients.

Methods and materials: 95 asymptomatic (74% male,
mean age 71 years) and 351 (60% male, mean age 62)
patients with cerebrovascular symptoms in the territory of
the carotid artery, underwent multi-detector CT Angiography
of the carotid arteries.
The asymptomatic patients were scanned using a 4-slice
scanner Philips, MX8000. The symptomatic patients were
scanned using a 16-slice MDCT scanner Siemens, Sensation
16.
First, the presence of atherosclerotic carotid disease was
detected. Second, the calcium volume was measured using
a custom-made software tool and drawing contours manual-
ly. The cut-off value used for calcifications was >130 HU.
The data was adjusted for age and gender. Two observers,
who were blinded to clinical information, performed the
volume measurements in consensus.

Results: Atherosclerotic carotid disease was present in 93
% of the asymptomatic subjects and in 65% of the sympto-
matic patients.
The volume of the calcified part of the plaque in the asymp-
tomatic subjects was 378 ± 311 mm3 and was 138 ± 190
mm3 in the symptomatic patients, which was significantly
different.

Conclusion: The volume of the calcified part of the athero-
sclerotic carotid plaque in asymptomatic patients was larger
than in symptomatic patients.
Clincal relevance/application Plaques in asymptomatic
patients have higher calcium volumes which could be useful
for risk stratification and follow-up MDCTA-studies.
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O5.1
UITKOMSTEN VAN PERCUTANE RADIO-
FREQUENTE ABLATIE VAN NIERTUMOREN
M.A. Stam, A.R. van Erkel, R.F.M. Bevers, C.S.P. van Rijswijk
Leids Universitair Medisch Centrum, LEIDEN

Introductie: Radiofrequente ablatie (RFA) is een minimaal
invasieve behandeling waarbij percutaan een elektrode in
de tumor wordt geplaatst waarna het tumorweefsel door
verhitting wordt vernietigd. RFA is een alternatief voor chi-
rurgie bij patiënten met kleine niertumoren (<4 cm) waarbij
het behoud van nierweefsel voorop staat (solitaire nier, bila-
terale tumoren en slechte nierfunctie) of wanneer chirurgie
niet wenselijk is vanwege comorbiditeit.

Patiënten en methoden: Van april 2003 t/m maart 2009
werden in ons ziekenhuis 24 niertumoren (19 patiënten) met
RFA behandeld. RFA was geïndiceerd vanwege comorbidi-
teit voor chirurgie of slechte nierfunctie. Primair technisch
succes is gedefinieerd als het ontbreken van aankleurend
tumorweefsel op de eerst volgende controle CT scan met
intraveneus contrast. Indien er op de eerste controle CT
scan aankleurend tumorweefsel zichtbaar was ondergingen
de patiënten een tweede ablatie sessie. Recidief tumor is
gedefinieerd als hernieuwde aankleuring van de tumor na
eerdere succesvolle tumorablatie.

Resultaten: De gemiddelde grootte van de tumoren was
2,1 cm (1,0-4,0). De RFA-procedure was primair technisch
succesvol bij 21 tumoren (88%). Bij drie patiënten (13%)
was er sprake van tumorresidu waarna een tweede RFA
succesvol werd uitgevoerd (secundaire technisch succes
100%). Gedurende de follow-up (range 0-66, mediaan 13
maanden) ontstond 1 recidief in de rand van de eerdere
ablatie en 2 nieuwe tumoren op een andere locatie in
dezelfde nier. Complicaties traden op bij drie patiënten
(16%); langdurige pijn, zenuwletsel en een pyelocutane
fistel.

Conclusie: RFA is een geschikte methode voor de behan-
deling van kleine niertumoren bij patiënten met een slechte
nierfunctie of contra-indicaties voor chirurgie.

O5.2
VAST: VERTEBRAL ARTERY STENTING TRIAL.
PROTOCOL FOR A RANDOMISED SAFETY
AND FEASIBILITY TRIAL
J.A. Vos1, A. Compter2, H.B. van der Worp2, W. Schonewille1,
A. Algra2, T.H. Lo2, W.P.Th.M. Mali2, F.L. Moll2, L.J. Kapelle2

1St. Antonius Ziekenhuis, NIEUWEGEIN
2UMC Utrecht, UTRECHT

Background: Twenty to 30 percent of all transient ischae-
mic attacks (TIA’s) and ischaemic strokes involve the verte-
brobasilar circulation. Atherosclerotic stenosis >/= 50% in
the vertebral artery accounts for vertebrobasilar stroke in at
least one third of the patients. Percutaneous transluminal
angioplasty and stenting of vertebral stenosis has been
introduced as an attractive treatment option.

Objectives: Primary aim of the Vertebral Artery Stenting
Trial (VAST) is to assess safety and feasibility of stenting for
symptomatic stenosis. Secondary aim is to assess the rate
of new vascular events in the vertebrobasilar territory in
patients with symptomatic vertebral stenosis on best medi-
cal therapy with or without stenting.

Design: This is a randomised, open clinical trial, comparing
best medical treatment with or without vertebral artery sten-
ting in patients with recently symptomatic vertebral artery
stenosis >/= 50%. VAST will include 180 patients with TIA or
non-disabling ischaemic stroke attributed to vertebral artery
stenosis. Primary outcome: any stroke, vascular death, or non-
fatal myocardial infarction within 30 days after start of treat-
ment. Secondary outcome: any stroke or vascular death
during follow-up and the degree of (re)stenosis after one year.

Discussion: Improvements in imaging of the vertebral arte-
ry and in endovascular techniques have created new oppor-
tunities for the treatment of symptomatic vertebral artery
stenosis. This trial will assess the feasibility and safety of
stenting for symptomatic vertebral artery stenosis and will
provide sufficient data to inform a conclusive randomised
trial testing the benefit of this treatment strategy. VAST is
supported by the Netherlands Heart Foundation (2007B045;
ISRCTN29597900).
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O5.3
INTRA-ARTERIAL RADIOEMBOLIZATION
WITH YTTRIUM-90 MICROSPHERES OF PA-
TIENTS WITH UNRESECTABLE LIVER TUMORS:
EARLY RESULTS IN THE NETHERLANDS
J.W. Wijlemans, M.G.E.H. Lam, E.P.A. Vonken,
B.A. Zonnenberg, K.J. van Erpecum, M.A.A.J. van den Bosch
UMC Utrecht, UTRECHT

Introduction: Patients with unresectable liver tumors can
be treated with intra-arterial Yttrium-90 radioembolization.
We present an overview of the first procedures in The
Netherlands.

Methods: Five patients were treated in our hospital
between February and April 2009. Preprocedural mesenteri-
al angiography was performed, extrahepatic visceral arteries
were embolized if necessary, and 99mTc-labeled
MacroAggregated Albumin (150 MBq) was injected in the
hepatic artery. Provided patients did not show a lung shunt
>20% or extrahepatic deposits of MAA on the SPECT-scan,
Yttrium-90 treatment was performed within two weeks.
Periprocedural (<30 days) complications were recorded and
tumor response at 1 month follow-up was measured using
the RECIST criteria.

Results: Five patients (3 females; mean age 57.2, range 38-
68) presented with neuroendocrine metastases (n=2), hepa-
tocellular carcinoma (n=2) and intrahepatic cholangiocarci-
noma (n=1). Extrahepatic artery embolization was performed
in 3/5 (60%) patients. SPECT excluded one patient for radio-
embolization due to MAA deposits in the duodenum (despi-
te coiling of GDA and RGA); he was treated with TACE.
Radioembolization was performed in 4/5 (80%) patients
(unilateral n=3, bilobar n=1). In one patient a 50% dose
reduction was performed because of a lung shunt of 18%.

No complications occurred. Reported side effects were nau-
sea (n=1), fatigue (n=1) or abdominal pain (n=1). Mean hos-
pital stay was two nights. One month follow-up imaging,
available in two patients at the time of writing, showed par-
tial response in both cases.

Conclusion: Yttrium-90 radioembolization of liver tumors is
a technically feasible procedure with minimal side effects
and can be performed in an outpatient setting.

O5.4
TYPE II ENDOLEAK EMBOLIZATION WITH
REAL-TIME 3D-FLUOROSCOPY NEEDLE
GUIDANCE
S.J. Braak, L. van Bindsbergen, M.J.L. van Strijen, J.P.M.
van Heesewijk, R.H.W. van de Mortel, J.P. de Vries
St. Antonius Ziekenhuis, NIEUWEGEIN

Purpose: Type-II endoleaks post-EVAR are often treated
with percutaneous embolization, which is impossible with
complex feeding vessels. A new alternative technique is
direct puncture of the endoleak with real-time 3D-fluorosco-
py guidance using cone-beam CT.

Material and method: 3D-Fluoroscopy uses a flat panel
detector system, capable of rotating around the patient in 4-
6 seconds. 3D-CT reconstruction of the acquired information
is used for needle path planning. The calculated trajectory is
then projected on the fluoroscopy image, producing a gui-
ding path. After direct puncture of the endoleak a digital
subtraction angiography (DSA) is made, followed by pressu-
re measurement and embolization with Tissucol®. Control
CT(-angiography) after 1 and 6 months were performed.

Results: During follow-up of 936 EVAR patients 6 patients
presented with complex type-II endoleaks with growth of
the aortic aneurysm, which could not be treated with trans-
femoral percutaneous embolization because of complex fee-
ding vessels. All underwent real-time 3D-fluoroscopy with
direct, exact needle placement in the type-II endoleak. DSA
confirmed 3 or more complex tortuous feeding vessels (figu-
re 1). During pressure measurement there was no difference
in endotension with the systolic arterial pressure. After
injecting the Tissucol® endotension disappeared. The initial
technical success (embolization of all feeding arteries) was
100% (figure 2). No recurrent endoleaks were seen during
short-term CT-scan follow-up.

Conclusion: 3D-fluoroscopy is a successful treatment
modality for complex type-II endoleaks. The advantages
using this technique is the possibility to perform DSA, pres-
sure measurement and visualization of embolization. This
technique is quick, little discomfort for the patient and short
hospitalization period.
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O5.5
TRANSARTERIËLE CHEMO-EMBOLISATIE
(TACE) MET ‘DOXORUBICIN ELUTING BEADS'
(DEB): EVALUATIE EERSTE PATIËNTEN
H. Brandt Corstius, M.J. Coenraad, A.R. van Erkel
Leids Universitair Medisch Centrum, LEIDEN

Inleiding: Transarteriële chemo-embolisatie (TACE) is een
behandeling waarbij chemotherapeutica gebonden aan par-
tikels selectief worden toegediend in de tumor voedende
arterie waarbij tegelijkertijd embolisatie wordt veroorzaakt.
In theorie worden hierdoor een aantal gunstige effecten
bereikt waardoor het effect van chemotherapie toeneemt:
verminderde aanvoer van zuurstof en voeding aan de tumor
en een grotere opname van het chemotherapeuticum door
de vertraagde bloedstroom en hogere directe concentratie.

TACE wordt voornamelijk palliatief toegepast bij tumoren in
de lever, zowel bij primaire tumoren als bij metastasen en
alleen wanneer geen chirurgische verwijdering mogelijk is
en/of indien er onvoldoende reactie is op systemische che-
motherapie.

Het doel van onze studie is om de respons en veiligheid van
TACE met doxorubicin eluting beads (DEB) te bepalen in

patiënten met hepatocellulair carcinoom of hypervasculaire
metastasen.

Methoden: Een cohort van 16 patiënten werd geëvalueerd:
14 patiënten met HCC en 2 patiënten met levermetastasen
(carcinoïd en schildklier). Alle patiënten werden 1 of meer-
dere malen behandeld met TACE in de periode 2007-2008.
Patiënten werden behandeld met DEB (100-300, 300-500 of
500-700 µm; maximale dosis 100 mg doxorubicine). Respons
werd bepaald aan de hand van de EASL-criteria en compli-
caties werden geregistreerd.

Resultaten: De objectieve respons bedroeg gemiddeld 60%
in de gehele groep en 75% in een subgroep met levercirro-
se. Alle patiënten hadden symptomen van het post emboli-
satie syndroom. Een patiënt vertoonde een ernstige compli-
catie.

Conclusie: TACE met DEB is veilig en effectief als lokale
behandeling van HCC indien transplantatie en resectie niet
mogelijk zijn. De resultaten zijn vergelijkbaar met eerdere
studies met DEB.

O5.6
CRURALE STENTING NA ONBEVREDIGENDE
PTA BIJ DE BEHANDELING VAN KRITISCHE
ISCHEMIE
T.W.F. Vink, J.M. Martens, L.C. van Dijk, J.J. Wever,
B. Knippenberg, H. van Overhagen
HagaZiekenhuis, DEN HAAG

Doel: Evaluatie selfexpandable nitinol stenting bij de
behandeling van kritieke ischemie na onbevredigend PTA
resultaat (“bail-out”stenting).

Methoden: Tussen Juni 2007 - Mei 2008 zijn 14 patiënten
(6/14 DM; 11 mannen en 4 vrouwen; lftd 53-87 /gemid. 76jr)
met 15 extremiteiten behandeld voor kritische ischemie
(Rutherford category 5 n=14; category 4 n=1) met een infrap-
opliteale X-pert stent na onsuccesvolle PTA van lange ste-
nosen (n=2) of occlusies (n=13) van de onderbeensarteriën
(TASC D n=15). In 14 gevallen werd één Xpert stent (Abbott
Laboratories Vascular Enterprises Beringen, Switzerland)
geplaatst en in 1 patiënt 2 stents. In 13 extremiteiten werd
additionele PTA en/of stenting uitgevoerd van de ipsilaterale
AFS(n= 9 ), Apopl (n=2 ) of beiden (n= 2 ).

Resultaten: Follow-up varieerde van 1-12 mnd (mediaan
6mnd). Zeven patiënten met 8 behandelde extremiteiten
waren nog in leven zonder (major) amputatie na 6-12mnd
(Amputation Free Survival 50%). In 7 van deze 8 extremitei-
ten vond klinische verbetering plaats (>/ 2 Rutherford cate-
goriëen). Stents waren doorgankelijk in 6 van deze 7 extre-

1 4 E R A D I O L O G E N D A G E N - 1 7 e n 1 8 S E P T E M B E R 2 0 0 9

Image 1: DSA of type-II endoleak, mult. feeders

Image 2: Singleshot; the start of the embolization
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miteiten, in één geval was de stent geoccludeerd. Bij één
patiënt, waarbij geen klinische verbetering optrad, is geen
beeldvorming vervaardigd. 4 Extremiteiten werden geampu-
teerd na 2-5 maanden. Na 12 mnd zijn 4 patiënten overle-
den, waarvan 1 na amputatie.

Conclusie: Crurale stents kunnen na onbevredigend PTA
resultaat helpen amputatie te voorkomen bij patiënten met
ernstige kritische ischemie.

O5.7
INTRA-ARTERIAL TREATMENT FOR ACUTE
MIDDLE CEREBRAL ARTERY STROKE. PROCE-
DURES AND OUTCOME OF A RETROSPECTIVE
CASE-SERIES IN A DUTCH EXPERT CENTRE
R.I. Wadman, J.P.M. van Heesewijk, W.J. Schonewille,
M.J.L. van Strijen, M. van Leersum, T.Th. Overtoom, J.A. Vos
St. Antonius Ziekenhuis, NIEUWEGEIN

Purpose: Evaluation of safety and efficacy of intra-arterial
treatment (IAT) for acute ischemic middle cerebral artery
(MCA) stroke in our tertiary referral center for cerebrovascu-
lar disease.

Material and methods: All 37 patients (mean age 62
years (25-80), 59% male) who underwent IAT from 2005 to
2008 were included. Mean baseline NIHSS was 11 (range:
0-17). Primary treatment for MCA stroke within 4.5 hours
after onset of symptoms was IV-thrombolysis (IVT).
Indications for IAT: presentation>4.5hours after symptom
onset (n=4), tandem Internal Carotid Artery and MCA occlu-
sions (n=9), non-recanalisation after IVT (n=11), other (n=16).
Full technical success was defined as recanalisation of the
entire MCA and partial technical success as recanalisation
of at least one previously occluded main MCA-branch.
Clinical success was defined as post-intervention NIHSS
reduction of more than 5 points

Results: Nine patients underwent IA thrombolysis only, 5
had mechanical thrombectomy only, in 7 patients only stents
were placed. The remainder had a combination of treat-
ments.

Clinical success was achieved in 17 patients (46%). Clinical
outcome strongly correlated with recanalisation. With full
recanalisation (n=18) 67% of the patients improved; with
partial recanalisation (n=16) 25% had favorable outcome
while none of the patients with technical failure (n=2)
improved. Six patients (16%) developed symptomatic Intra
Cranial Hemorrhage (ICH) and died. Fatality-rate declined
over 2005-2008 (p<0.01); ICH-occurrence in 2008 was 6.7%.
Our data are in keeping with the literature.

Conclusion: IAT is a promising additional treatment option
for MCA stroke. Recanalisation determines clinical outcome.

O5.8
PERCUTANEOUS CRYO-ABLATION OF RENAL
CELL CARCINOMA USING CONE BEAM CT
M.J.L. van Strijen, S.J. Braak, M.G. Onaca,
J.P.M. van Heesewijk
St. Antonius Ziekenhuis, NIEUWEGEIN

Purpose: Description of the initial results of using cone
beam CT for percutaneous cryo ablation for renal cell carci-
noma in selected patients.

Method and material: Patients unable to undergo laparos-
copic tumour nefrectomy or candidates for laparosopic cryo-
ablation were selected for percutaneous treatment. All
patients were treated under general anaesthesia in the
angio suite. With the use of a flat panel detector system
rotating around the patient a cone beam CT was performed.
This CT was then used for planning and positioning of the
cryo needles needed to produce an ice sphere extending
beyond the margins of the renal tumour. Verification of the
position of the needles as well as the extent of the ice ball
were also verified by cone beam CT.

Results: In total 9 tumours were treated with cryo-ablation
in 8 patients with a mean age of 69.1 years, a mean tumour
size of 2.6 cm, and with a mean number of 5 cryo needles.
All procedures were a technical succes without major com-
plications during or immediately after the intervention. In 4
patients cryo-ablation was performed because of a previous
contralateral tumor nefrectomy, in 2 patients because of
inoperability, in 1 patient because of incomplete laporosco-
pic ablation previously, and in 2 patients because of a speci-
fic preference by urologist and patient.

Conclusion: Compared to laparoscopy needles can be pla-
ced very quickly and accurately, with little discomfort for the
patient. Follow-up with CT is currently perfomed at 3 and 6
month intervals, with results available shortly.
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Image 1: Cone beam path planning for a small tumour

Image 2: Needle position and ice ball formation

Image 3: Multiple cryo-needles in place
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Sessie 6

Abdominale radiologie
Vrijdag 18 september 2009, 13.30 - 15.00 uur

O6.1
VALUE OF DIFFUSION WEIGHTED MR
IMAGING FOR PREDICTING TUMOUR RES-
PONSE TO CHEMORADIATION THERAPY IN
PATIENTS WITH ADVANCED RECTAL CANCER
D.M.J. Lambregts1, G.L. Beets1, C. Matos2,
S. Gourtsoyianni3, A.G.H. Kessels1, M. Maas1,
J.E. Wildberger1, R.G.H. Beets-Tan1

1Maastricht Universitair Medisch Centrum, MAASTRICHT
2Academic Erasme Hospital, BRUSSELS, Belgium
3University Hospital of Heraklion, CRETE, Greece

Purpose: To evaluate the potential of diffusion weighted
imaging (DWI) in patients with locally-advanced rectal can-
cer (LARC) for preoperative prediction of response to chemo-
radiation therapy (CRT) and selection of good responders
(ypT0-2).

Materials and methods: 40 patients with LARC who
underwent CRT followed by surgery were retrospectively
evaluated. All patients underwent T2W-FSE MR sequences,
prior and post CRT. Pre-CRT MRI included additional DWI
sequences using 2 B-values (0,1000 s/mm2). ADC was cal-
culated for all tumours on pre-CRT MRI. Tumour-volume
reduction was assessed on pre- and post-CRT T2W-images.
Histology was the standard reference. Mann-Whitney and
ROC-curve analyses were performed to assess the value of
pretreatment ADC-values for predicting tumour-volume
reduction and tumour-downstaging.

Results: ADC-values were lower in tumours with ≥75%
downsizing after CRT as compared to those with <75%
downsizing (mean 688 vs 869 *10-6 mm2/s, p<0.05). ADC-
values were also lower in tumours downstaged to ypT0-2 as
compared to those with no downstaging. (mean 691 vs 828
*10-6 mm2/s, p<0.05). AUC for prediction of downstaging to
ypT0-2 was 0.836 when ADC-values were combined with
volume reduction, while it was 0.704 for ADC measure-
ments only (p<0.05).

Conclusions:
1. Low primary ADC-values correspond with good response

to CRT.

2. Combined assessment of primary ADC and volume-reduc-
tion after CRT could be useful for accurate selection of
tumors that are downstaged to ypT0-2 .

3. Diffusion weighted MRI helps in selection of patients,
likely to show good response to CRT, allowing further tai-
loring of treatment (for example a local excision instead
of rectum resection).

O6.2
MRI FOR PREOPERATIVE ASSESSMENT OF
LOCAL TUMOUR EXTENT AND NODAL
STATUS IN PATIENTS WITH RECTAL CANCER:
IS THERE A LEARNING CURVE?
M. Maas1, D.M.J. Lambregts1, J. Dohmen2, G. Opdenakker3,
M. Bilderbeek-Beckers4, S.L. Engelsman1, J.E. Wildberger1,
G.L. Beets1, R.G.H. Beets - Tan1

1Maastricht Universitair Medisch Centrum, MAASTRICHT
2St. Jans Gasthuis, WEERT
3Laurentius Ziekenhuis, ROERMOND
4VieCuri Medisch Centrum, VENLO

Purpose: A multicentre-trial showed good results for rectal
cancer staging with ultrasmall superparamagnetic iron oxide
(USPIO)-MRI. In that study local radiologists scored T & N-
stage. MRIs were independently double-read by an expert
pelvic MR-radiologist. The results of the expert were then
revealed to the local radiologists, creating a continuously
available and friendly feedback setting. Treatment decision
making was based on the expert-reading. Aim of this study
was to determine the learning curve of general radiologists
in such a study setting.

Materials and methods: 88 rectal cancer patients under-
went preoperative MRI and surgery in 3 regional centres.
Images consisted of T2W and USPIO-T2* MRI for nodal sta-
ging. The study methods were as described above.
Histology was the standard reference. Accuracy for T- and
N-staging was assessed for every other 10 patients and out-
lined to determine the learning curve.

Results: Results are shown in figure 1. Accuracy for T-sta-
ging improved from 30% to 80% after 50 patients. Accuracy
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was stable at 30% for the first 50 patients, except for a
peak of 70% in the first 10 patients, reasons of it not clear.
Overstaging occurred more frequently (36.9%) than under-
staging (11.9%). Accuracy for N-staging improved from 40%
to 80% in the first 30 patients; hereafter plateauing of the
curve occurred with accuracies ranging between 60%-70%.
Overstaging occurred more frequently (34.1%) than under-
staging (6.8%).

Conclusions: This setting of continuously available expert
feedback shows a steep learning curve for general radiolo-
gists with an optimal performance for T and N-staging of
rectal cancer reached after 30 MRIs.

O6.3
DIFFUSION WEIGHTED MR IMAGING FOR
PREDICTION OF NODAL STATUS IN RECTAL
CANCER PATIENTS: A LESION BY LESION
ANALYSIS
D.M.J. Lambregts, G.L. Beets, M. Maas, F.C.H. Bakers,
A.P. de Bruïne, J.E. Wildberger, R.G.H. Beets - Tan
Maastricht Universitair Medisch Centrum, MAASTRICHT

Purpose: To assess the value of diffusion weighted imaging
(DWI) for prediction of metastatic nodes in rectal cancer.

Materials and methods: 22 patients underwent preopera-
tive MRI including standard T2W-FSE and DWI sequences.
Two readers with respectively 13 and 2 years experience in
pelvic-MRI prospectively scored each visible node on T2W-
FSE for benign or malignancy using a confidence level score
(0=definitely benign to 4=definitely malignant). ADC-maps
were calculated using 3 B-values (0,500,1000 s/mm2).
When a node was identified on DWI, mean ADC was calcu-
lated by placing a ROI on the DW-image and copy its locati-
on to the corresponding ADC-map. An anatomic map was
used to ensure lesion-by-lesion matching with histology.
Mean-ADC for benign and malignant nodes was compared
with histology. ROC-analyses were performed to evaluate
accuracy for standard T2W and T2W+DWI MRI.

Results: 174 nodes were identified, of which 29 N+. T2W
and T2W+DWI MR identified 88 and 132 nodes respectively.
Mean-ADC (+-SD) was 1350±175 for N+nodes versus

1047±178 *10-6 mm2/s for N0-nodes (p<0.001). AUC impro-
ved from 0.756 (reader 1) and 0.748 (reader 2) for T2W-MR
only to 0.876 and 0.816 respectively for T2W+DWI MR
(p=0.01 reader 1, p=0.1 reader 2).

Conclusions:
1. Addition of DWI to T2W-FSE sequences increased the

number of detected rectal cancer nodes.
2. Mean ADC of malignant nodes was significantly higher

than that of benign nodes.
3. Addition of DWI to T2W-FSE sequences improved dia-

gnostic performance for prediction of nodal metastases
for both expert and general radiologists. The improvement
was significant with more reading experience.

O6.4
LOW-FIBER DIET IN CT COLONOGRAPHY
BOWEL PREPARATION: INFLUENCE ON
IMAGE QUALITY, PATIENT ACCEPTANCE AND
POLYP DETECTION
M.H. Liedenbaum1, A.H. de Vries1, J. Stoker1, M.J. Denters1,
I.W.O. Serlie2, E. Dekker1

1Academisch Medisch Centrum, AMSTERDAM
2Philips Medical Systems, BEST

Purpose: To determine if a low-fiber diet is necessary for
an optimal tagging-only bowel preparation for CT colonogra-
phy (CTC).

Methods: 50 consecutive Fecal Occult Blood Test positive
patients received iodine tagging bowel preparation (4*50
mL meglumine ioxithalamate) one day before CTC; 25
patients had a low-fiber diet (group 1) and 25 had no special
diet (group 2). CTC was read by two experienced observers.
Reference standard was segmental unblinded colonoscopy.
Tagging homogeneity was determined per segment on a 5-
point scale. Automatic measurement of density of residual
feces was performed. Patient acceptance was assessed
with questionnaires. Per polyp sensitivity for polyps ≥10mm
and ≥6mm was calculated.

Results: Homogeneity was scored grade 5 in 13 segments
in group 1 and in 24 segments in group 2 (p>0.05). In group
1 mean density was 619HU versus 674HU in group 2
(p>0.05). In group 1 52% of patients experienced no or mild
burden from the CTC preparation versus 64% in group 2
(p>0.05). 14 polyps ≥10mm were found in group 1 and 15 in
group 2. For polyps ≥6mm this was 32 and 31 respectively.
Sensitivities for polyps ≥10mm for observer 1 were 100%
and 80% (p>0.05) and 100% and 87% for observer 2
(p>0.05) for group 1 and 2 respectively. Sensitivities for
polyps ≥6mm for observer 1 were respectively 84% and
68% (p>0.05) and 97% and 80% for observer 2 (p<0.05).
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Figure 1: Learning curve for overall T- and N-staging
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Conclusion: Use of a low-fiber diet in bowel preparation
for CTC shows a trend towards better residue homogeneity
and polyp detection.

O6.5
DIAGNOSTIC PERFORMANCE OF USPIO-
ENHANCED MRI FOR NODAL STAGING IN
PRIMARY RECTAL CANCER IS DEPENDENT
ON THE NUMBER OF LYMPH NODES
HARVESTED AT HISTOLOGY
M. Maas, D.M.J. Lambregts, M.J. Lahaye, A.P. de Bruïne,
J.E. Wildberger, G.L. Beets, R.G.H. Beets - Tan
Maastricht Universitair Medisch Centrum, MAASTRICHT

Purpose: Nodal involvement in rectal cancer indicates poor
prognosis. Knowledge of nodes impacts treatment-choice.
Nodal staging is traditionally performed at histology. 12-16
nodes is defined as “good harvesting”, less as “bad harves-
ting”. Bad harvesting is associated with worse long-term
prognosis. In a multicenter-study, accuracy of Ultrasmall
Superparamagnetic Particles of Iron Oxide (USPIO)-MRI for
treatment stratification was evaluated. The current study
aims to assess whether there is a difference in USPIO-MRI
performance with good vs. bad node-harvesting.

Materials and methods: 117 rectal cancer patients were
evaluated. Patients underwent USPIO-MRI followed by sur-
gery. An expert reader predicted nodal status on USPIO-MRI
using a confidence level score (0=definitely N-, 4= definitely
N+) with histology as the reference standard. Patients were
categorised according to the number of lymph nodes harves-
ted at histology (group 1=0-4 nodes, 2=4-8 nodes, 3=8-12
nodes, 4=12-16 nodes, 5=16-20 nodes, 6=>/= 20 nodes).
ROC-curve analyses were performed for the 6 groups.

Results: Area-under-curve for group 1 (n=9) was 0.643, for
group 2 (n=29) 0.830, for group 3 (n=32) 0.833, for group 4
(n=27) 0.917, for group 5 (n=12) 0.857, for group 6 (n=8) 1.00.

Conclusions:
1. Diagnostic performance of USPIO-MRI for nodal staging

in rectal cancer increases with increasing number of har-
vested nodes at histology.

2. Best MR performance correlates with groups 4-6, confir-
ming that the optimal number of nodes to be harvested at
histology is >= 12.

3. With suboptimal histological nodal staging, nodal staging
with USPIO-enhanced MRI would be more reliable for cli-
nical decision-making.

O6.6
KRIMP VAN EEN DUALMESHⓇ NA
LAPAROSCOPISCHE CORRECTIE VAN HERNIA
VENTRALIS OF CICATRICIALIS
S.B.A. van der Valk, E.J.P. Schoenmaeckers,
J.F.T.J. Raymakers, S. Rakic, J.H.W. van den Hout
Ziekenhuis Groep Twente, ALMELO

Doel: Krimp bij een intraperitoneaal geplaatste ePTFE
(expanded polytetrafluoroethyleen) mat bij laparoscopische
reconstructies van een hernia ventralis of cicatricialis
(LRHVC) blijft een zorg. Vele experimentele studies rapporte-
ren uiteenlopende resultaten. DualMesh (ePTFE) is goed
zichtbaar op een CT-scan. Bij patiënten met een CT-scan na
een recente LRVHC met DualMesh werd de krimp gemeten.

Methode: Van 656 patiënten na een LRHVC met DualMesh,
zijn alle patiënten geselecteerd die na meer dan 3 maanden
postoperatief een CT-scan ondergingen en waarbij de exac-
te transversale diameter van de geplaatste DualMesh
bekend was (n=40). De maximale transversale diameter van
de DualMesh werd gemeten door een ervaren assistent en
een radioloog, onafhankelijk van elkaar en geblindeerd voor
de oorspronkelijke afmeting van de DualMesh. De krimp van
de DualMesh werd gedefinieerd als het relatieve verlies in
transversale diameter in vergelijking met de originele trans-
versale diameter.

Resultaten: De gemiddelde tijdsduur tussen LRHVC en CT-
scan was 17.9 maanden (range, 3-59mnd). De gemiddelde
krimp van DualMesh was 7.5% (range, 0-23.7%). Bij 11
patiënten was er geen krimp. In de totale onderzoeksgroep
was er 0-10% krimp bij 27 patiënten (68%), tussen 10-20%
bij 10 patiënten (25%) en 20-40% bij 3 patiënten (8%). Er
kon geen verband worden vastgesteld tussen verstreken tijd
vanaf operatie tot CT-scan en de krimp. Er waren 2 recidie-
ven, 1 mogelijk gerelateerd aan krimp.

Discussie: Dit is het eerste klinische onderzoek dat krimp
bij een intraperitoneaal geplaatste synthetische mat
(DualMesh) beoordeelt. In de praktijk krimpt DualMesh aan-
zienlijk minder dan werd gerapporteerd in experimentele
studies (8-51%).
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O6.7
GADOFOSVESET-ENHANCED 3DT1W GRE
MR-SEQUENCE ADDITIONAL TO STANDARD
2DT2W FSE: DOES IT IMPROVE RADIOLO-
GISTS' PERFORMANCE FOR PREDICTING
RECTAL TUMORS LIMITED TO THE BOWEL
WALL?
D.M.J. Lambregts, M. Maas, I.J.G. Rutten, S.L. Engelsman,
M.J. Lahaye, G.L. Beets, J.E. Wildberger, R.G.H. Beets - Tan
Maastricht Universitair Medisch Centrum, MAASTRICHT

Purpose: Selection of rectal tumors limited to the bowel
wall (pT1-2) could offer patients a local excision instead of
rectal excision. Standard 2DT2W-FSE has high sensitivity
but low specificity for selection of T0-2 tumours. Aim of this
study was to evaluate whether addition of a Gadofosveset
3DT1W-GRE sequence with the possibility of MPR-recon-
structions would increase radiologists’ performance for
selecting pT1-2 tumours.

Material and methods: 18 primary rectal cancer patients
underwent 2DT2W-FSE (sagittal, coronal and axial) and
axial Gadofosveset 3DT1W-GRE (1mm isotropic voxels) with
additional MPR followed by surgery. Two readers with diffe-
rent experience independently scored T-stage; first on
2DT2W and subsequently on Gadofosveset-3DT1W images.
Likelihood of tumour limited to the bowel wall was scored
using a confidence level (0=definitely outgrowing wall to
4=definitely confined to wall). Histology was the standard
reference. ROC-analyses were performed to compare dia-
gnostic performance.

Results: Sensitivity,specificity,PPV and NPV for T1-2 predic-
tion on T2W-MRI were 100%, 57%, 79% & 100% for the
more experienced reader 1 and 71%, 55%, 50% & 75% for
reader 2. For the combined T2WFSE + 3DT1W-GRE the figu-
res were 82%,29%,64% & 50% for reader 1 and 73%,
29%,40% & 62% for reader 2. Area under the ROC-curve
decreased from 0.83 on T2W-MRI to 0.66 on the combined
images for reader 1 (p=0.12) and from 0.74 to 0.55 for rea-
der 2. (p=0.18)

Conclusion: The addition of Gadofosveset-enhanced
3DT1W-GRE imaging to standard T2W FSE sequences did
not improve radiologists’ performance for selecting tumours
limited to the bowel wall. Standard 2DT2W MRI remains
sufficient for clinical decision making in rectal cancer treat-
ment.

O6.8
FREQUENCY AND IMPORTANCE OF
INCIDENTAL EXTRA-UROGENITAL FINDINGS
IN CT FOR WORKUP OF COLIC PAIN OR
HEMATURIA
F.J. Nap, J.J.J. de Vries, L.G.B.A. Quekel,
C.M. Schaefer - Prokop
Meander Medisch Centrum, AMERSFOORT

Purpose: To evaluate frequency and clinical importance of
incidental extra-urogenital findings in CT examinations
obtained for diagnostic workup of colic pain or hematuria.

Methods: We retrospectively evaluated 386 consecutive CT
examinations obtained between January and June 2008 for
the diagnostic workup of suspected urolithiasis (186 unen-
hanced scans) or hematuria (200 CT urograms). Extra-uroge-
nital findings (EUFs) were categorized by clinical relevance
and examined by type of examination, age and sex, and
required additional workup.

Results: At least one EUF was seen in 66% of patients.
EUFs were significantly more frequent in patients > 45 years
than in younger patients (p<0.01). 71% of patients without
any EUF were younger than 45 years. EUFs with moderate
clinical relevance were seen in 82/486 patients (21%); EUFs
with high clinical relevance were seen in 33/486 patients
(8.5%). Findings included 6 pneumonias, 4 aortic aneurysms
> 5cm, 4 pulmonary malignancies, 4 liver malignancies, 1
rectum malignancy, 3 pathologic lymph adenopathies, 4
acute bowel inflammations (diverticulitis/colitis/appendici-
tis) and 7 others. EUF tended to be more frequently found
after iv. contrast (high relevance, 10% versus 7%; moderate
relevance, 25% versus 14%). Additional examinations for
workup of EUFs were more frequently required with unen-
hanced CTs (n=5 versus 1, p<0.05).

Conclusions: Extra-urogenital findings requiring immediate
further workup or elective follow up are seen in approxima-
tely one fourth of patients older than 45 years.

Clinical Relevance: Because of the frequency of clinically
relevant extra-urogenital findings in older patients with colic
pain or hematuria a thorough search for such findings is
mandatory.
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O7.1
FREQUENCY AND PATTERNS OF LUNG
METASTASES IN PATIENTS WITH PANCREAS
TUMORS
F. van Hoorn1, D. Lahuis1, S. Phoa1, S. Bipat1,
C.M. Schaefer - Prokop2

1Academisch Medisch Centrum, AMSTERDAM
2Meander Medisch Centrum, AMERSFOORT

Purpose: Little is known about the frequency and morpho-
logy of lung metastases in patients with (in)operable pan-
creas tumors because these patients were usually not follo-
wed once tumor irresectability was confirmed on abdominal
CT scan. With new chemotherapeutic options these patients
are now increasingly followed also radiologically with chest
CT.

Methods: In a retrospective study set up we defined 252
patients with histologically proven pancreas tumors. Patient
demographics and tumor size were defined and presence of
lymphnodes, vascular infiltration and liver metastases were
documented. Chest CT scans were screened for the presen-
ce and patterns of focal lung densities that fulfilled radiolo-
gical and clinical criteria for representing metastases.

Results: Lung metastases were seen in 17% of patients
with pancreas tumors. Most frequently they presented as
sharp nodules (66%), followed by star like lesions (43%),
miliary (15%) pattern and a lymphatic spread of disease
(17%). The presence of lymphadenopathy was the only sig-
nificant indicator for the presence of lung metastases (70 vs
44%, p<0.001) followed by liver metastases (51% vs 38%,
0.116) and vascular infiltration (49% vs 35%, p<0.155).
Multi-regression analysis did not reveal significant correlati-
ons.

Conclusions: Lung metastases are seen in less than one
fifth of patients with pancreas tumors and appear to be a
late sign of tumor spread. Loco-regional lymphadenopathy
represents a significant risk for the presence for lung meta-
stases.

O7.2
STAND-ALONE PERFORMANCE OF A CAD
PROTOTYPE FOR PULMONARY EMBOLISM
DETECTION: A MULTI-VENDOR MULTI-
INSTITUTIONAL COMPARISON
R. Wittenberg1, J.F. Peters2, R.J. Lely3, L. Cobben4,
J.J. Sonnemans2, M. Prokop5, C.M. Schaefer - Prokop6

1Academisch Medisch Centrum, AMSTERDAM
2Philips Healthcare, BEST
3VU Medisch Centrum, AMSTERDAM
4MC Haaglanden, DEN HAAG
5UMC Utrecht, UTRECHT
6Meander Medisch Centrum, AMERSFOORT

Purpose: To assess the performance of a computer assis-
ted detection (CAD) algorithm for acute pulmonary embolism
(PE) in pulmonary CT angiographies (CTPA) at various institu-
tions.

Methods: We included 240 64-slice CTPA from 3 instituti-
ons that use different vendors (GE-LightSpeed VCT, Philips-
Brilliance, Siemens-Sensation). 40 consecutive scan with PE
and 40 consecutive scans without PE were selected per
institution. Candidate lesions identified by a CAD prototype
were classified as true positive (TP) or false positive (FP)
using independent evaluation by two readers and consultati-
on of a third chest radiologist in discordant cases. Various
image quality parameters were subjectively scored using 5

Image 1: Lung metastases in pancreas tumor patients
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point scales (5=excellent, 1=inadequate). Image noise was
measured in the descending aorta as standard deviation
(SD) of CT numbers. Underlying causes for FP were classi-
fied. Statistical evaluation was performed on a per-patient
basis.

Results: The three patient groups matched with respect to
age, accompanying lung disease and inpatient/outpatient
ratio. No significant differences were found for overall
image quality (4.3, 3.9 and 4.4), vascular enhancement (4.8,
4.2 and 4.7), motion artifact (3.1, 3.0 and 2.9) and noise (30,
34 and 34 HU). The sensitivity was 100%, 97% and 87%.
The mean FP rate per scan was 3.7, 4.4 and 6.0 (median 2, 2
and 3). Misinterpretation of veins was the most frequent
cause for FP at all sites. The number of FP per scan was sig-
nificantly associated with overall image quality at all institu-
tions.

Conclusions: The stand-alone performance of the CAD
prototype is only moderately affected by scanner and proto-
col variations.

O7.3
THE PREDICTIVE VALUE OF RIGHT VENTRI-
CULAR EJECTION FRACTION FOR CLINICAL
OUTCOME IN PATIENTS WITH ACUTE
PULMONARY EMBOLISM AS ASSESSED BY
ELECTROCARDIOGRAPHY SYNCHRONIZED
MULTI-DETECTOR ROW COMPUTED TOMO-
GRAPHY
N. van der Bijl, F.A. Klok, A. de Roos, M.V. Huisman,
L.J.M. Kroft
Leids Universitair Medisch Centrum, LEIDEN

Purpose: To assess whether right ventricular ejection frac-
tion (RVEF) obtained with electrocardiography (ECG)-syn-
chronized multi-detector row computed tomography (CT)
predicts the 6 weeks outcome in patients with acute pulmo-
nary embolism (PE).

Methods: 464 consecutive patients presenting with clini-
cally suspected acute PE were included. All patients under-
went standard CT pulmonary angiography (Aquilion 64;
Toshiba Medical Systems, Otawara, Japan) to confirm or
exclude the diagnosis of PE and ECG-synchronized dynamic
cardiac CT to assess right ventricular (RV) function. RV dys-
function was defined as RVEF <47%. Adverse clinical outco-
me was defined as the occurrence of: death, hemodynamic
instability with need for cardiopulmonary resuscitation,
admittance to an intensive care unit, mechanical ventilation
or the use of inotropic or thrombolytic agents within the first
6 weeks. This study was approved by our Institutional
Review Board.

Results: 114 patients, 61 male (53.5%), mean age (±SD)
56.3 (±16.1) were diagnosed with acute PE. RVEF was less
than 47% in 51 (45%) patients. Adverse outcome occurred
in 10 patients (8.8%): 5 patients experienced hemodynamic
instability, 2 received thrombolytic therapy and cardiovascu-
lar resuscitation was performed in 3 patients. Seven of
these 10 patients died, 4 were directly related to PE. RV
dysfunction was identified in 9 of 10 patients with adverse
events (90%, 95%CI 56-99.8%; Odds Ratio 13.3; 95%CI
1.62-109; p=0.005). The positive likelihood ratio of a RVEF
<47% for the occurrence of adverse endpoints was 2.23.

Conclusion: Right ventricular dysfunction assessed by
ECG-synchronized dynamic cardiac CT is a strong predictor
for adverse clinical outcome in patients with acute PE.

O7.4
RADIATION REDUCTION AND IMAGE
QUALITY EFFECTS OF BISMUTH BREAST
SHIELDING IN CT PULMONARY EMBOLISM
PROTOCOLS
C. Veeken, A. van `t Riet, K. Koster, R.E. Westerbeek
Deventer Ziekenhuis, DEVENTER

Introduction/Aim: To evaluate the effect of bismuth breast
shielding (BS) on image quality and radiation reduction in
low dose CT-protocols for pulmonary embolism (PE). BS is a
FDA approved device. In phantom studies BS appeared to be
successful in locally reducing radiation dose.

Methods: Phantom: A sequential scanning protocol was
used on a 64-slice CT-scanner to simulate a standard proto-
col. TLD measuring points were skin level, centre of the bre-
ast, chest wall and dorsal superficial tissue.

Patients: women suspected of PE were randomly scanned
with or without BS. Scan results, image noise (SD of the
attenuation (HU) in 3 ROI`s) and subjective image quality (0-
4 scale by 4 radiologists) were compared.

Results: Phantom: dose reduction of 50% (17.3 vs. 8.7mSv)
at skin level, 49% (14.3 vs. 7.3mSv) in the breast centre and
39% (9.3 vs. 5.7mSv) at the chest wall. Dose unchanged at
dorsal superficial tissue (9.4 vs. 9.8mSv).

Patients: 16 with and 24 patients without BS were inclu-
ded. PE were found in 19% (3/16) in the BS group vs. 33%
(8/24) in the control group. Image noise reached
55.6HU(SD=50.5) vs. 28.1HU(SD=9.6) in subcutaneous
mamma fat, 39.2HU(SD=11.9) vs. 33.2HU(SD=7.1) in lung
tissue left upper lobe and 39.9HU(SD=5.5) vs.
36.7HU(SD=7.9) at pulmonary trunk. Subjective image quali-
ty score was 3.2 and 3.1 respectively.
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Conclusion: BS achieved a local radiation dose reduction.
So far, groups are too small to compare numbers of PE.
Noise is dominantly increased in the superficial structures;
the pulmonary trunk is mostly spared. Subjective image qua-
lity was not affected.

O7.5
ASYMPTOMATISCHE WERVELFRACTUUR
FREQUENT GEMIST: OORZAAK EN GEVOLG
IN 188 PATIËNTEN ONDERZOCHT
P.J.B. Bronkhorst, G. de Klerk, C.J.L.R. Vellenga, J.H. Hegeman
Ziekenhuis Groep Twente, ALMELO

Doel: Een asymptomatische wervelfractuur is onafhankelijk
van de BMD een reden om behandeling tegen osteoporose
te starten, omdat deze patiënten een vier tot zeven keer ver-
hoogd risico op een toekomstige heupfractuur hebben. Deze
studie onderzoekt hoe accuraat osteoporotische wervelfrac-
turen worden gedetecteerd in een middelgrote perifere
opleidingskliniek.

Methode: 188 patiënten van 50 jaar en ouder met een frac-
tuur van het appendiculaire skelet na laag energetisch trau-
ma werden tussen december 2005 en oktober 2006 geïnclu-
deerd. Alle patiënten ondergingen laterale X-TWK en X-
LWK. Deze werden op gebruikelijke wijze verslagen. Alle
foto’s werden in 2009 herbeoordeeld door een radioloog (A)
en een AIOS (B) volgens de criteria van Genant et al.,
gevolgd door een concensus-reading. Een wervelfractuur
werd gedefinieerd als ≥20% hoogteverlies. De wervelcorpo-
ra Th4-L4 werden beoordeeld.

Resultaten: Bij 85 patiënten werden na concensus-reading
116 fracturen gevonden. A had 26 vals negatieven, B 13. Zij
hadden respectievelijk 1 en 13 vals positieven. De verklaring
voor de vals negatieven was meestal onderschatting van
wervels met hoogteverlies tussen 20-25%. De voornaamste
reden voor de vals-positieven was foutieve plaatsing van de

meetpunten. Onenigheid trad in 79% op bij hoogteverlies
≤25%. De oorspronkelijke verslagen vermeldden 76 fractu-
ren bij 52 patiënten; 34% verschil.

Discussie: Wanneer strikt volgens evidence-based litera-
tuur wordt gemeten komen 34% meer wervelinzakkingen
aan het licht dan bij routinematige beoordeling. Tussen de
twee beoordeelaars bestond voor concensus-reading een
aanzienlijke interobserver-variety (31%), waar deze studie
duidelijke oorzaken voor vond. Deze bevindingen kunnen
helpen om te voorkomen dat mensen ten onrechte niet
behandeld worden voor osteoporose.

O7.6
TO INVESTIGATE JOINT ABNORMALITIES IN
EARLY KNEE OSTEOARTHRITIS (OA) USING
MAGNETIC RESONANCE IMAGING (MRI)
R. Sharma, I. Watt, J.L. Bloem, M.W.M. Kruijsen,
A.C.A. Marijnissen, I. Meulenbelt, J.C.M.A. Oostveen,
H. Viergever, M. Kloppenburg
Leids Universitair Medisch Centrum, LEIDEN

Method and materials: Knee MRIs were obtained in 155
subjects (median age 56 years, 78% women) with early
knee OA defined as pain or stiffness for which a physician
was consulted not more than 6 months ago (4% radiogra-
phic knee OA according to Kellgren-Lawrence score ≥2), and
in 30 age and sex-matched controls without clinical and
radiographic OA. MRIs were scored following a semi-quan-
titative scoring system. Odds ratios (OR) with 95% confiden-
ce intervals (CI) for OA in relation to joint abnormalities and
sensitivity and specificity were calculated. Multivariate ana-
lysis was performed for the association between joint
abnormalities and self-reported symptoms. Adjustments
were made for confounders.

Results: MR images demonstrated joint abnormalities both
in controls and in OA patients. However OA patients had an
increased risk for cartilage defects, osteophytes, cysts, bone
marrow lesions and intrasubstance degeneration (OR
(95%CI):3.8 (1.6-9.1), 3.2 (1.4-7.6), 2.9 (1.0-8.1), 4.5 (1.5-13.9),
2.3 (1.0-5.4) respectively) compared to controls. Sensitivity
ranged from 14-68% and specificity from 57-90%. OA
patients reported more symptoms in the presence of osteop-
hytes and meniscal subluxation (p<0.05). Less symptoms were
reported in the presence of joint effusion and Baker’s cysts.

Conclusion: Osteoarthritic features in the knee are already
present in controls without OA, but more frequent in early
OA. Yet, no single MRI feature distinguishes OA from non-
OA. Especially osteophytes and meniscal subluxation are
associated with symptoms in these early patients. Further
studies on age effects and OA are needed.
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O7.7
MAGNETIC RESONANCE IMAGING CHARAC-
TERISTICS OF THE KNEE IN FAMILIAL GENE-
RALISED OSTEOARTHRITIS: A SPECTRUM OF
ABNORMALITY
R. Sharma, M. Kloppenburg, P.R. Kornaat, M.P. Helio Le
Graverand, J.L. Bloem, I. Watt
Leids Universitair Medisch Centrum, LEIDEN

Objective: To determine whether patients having generali-
sed OA (GOA), without knee involvement, exhibit degenera-
tion on knee MRI.

Materials and methods: MRI of the knee were obtained
from 205 patients (20% male; mean age 60 years (43-76))
diagnosed with GOA and 30 controls without clinical/radio-
graphic OA (ROA). The subjects were divided into 3 groups
defined as follows: 1.controls; 2.ROA-/pain-; 3.ROA-/pain+.
MRI were analyzed using a validated semi-quantitative sco-
ring system.

Logistic regression was used to calculate odds ratios with
95% confidence intervals, adjusted for confounders, for the
incidence of separate MRI abnormalities in the different
groups in the entire knee, the patellofemoral (PFJ) and tibio-
femoral (TFJ) joints versus the control group.

Results: The most frequently observed abnormality in the
control group was intrasubstance meniscal degeneration
(43%), followed by cartilage defects (39%) and osteophyte
formation (39%). Cartilage defects and osteophyte formati-
on were seen particularly in the PFJ. The prevalence of MRI
abnormalities increased across the patient population
groups.

Cartilage degeneration, osteophytes and tears were similar-
ly significantly increased in groups 2 and 3 in the entire
knee and TFJ versus the control population. In the PFJ,
group 3 showed a significantly higher prevalence for oste-
ophytes and cartilage. BML was significant only in the group
with pain.

Conclusions: Pain can be attributed to BML in the entire
knee and to cartilage defects and osteophytes in the PFJ.
MRI degeneration shows a spectrum of changes and no
specific cut-off points in advancing OA. Meniscal tears play
an important role in GOA without knee involvement.

O7.8
IS DUAL ENERGY X-RAY ABSORPTIOMETRY
(DEXA) NOODZAKELIJK IN OSTEOPOROSE-
SCREENING?
P.J.B. Bronkhorst, G. de Klerk, C.J.L.R. Vellenga,
J.H. Hegeman
Ziekenhuis Groep Twente, ALMELO

Doel: Osteoporosescreening door bepaling van botmineraal-
dichtheid (BMD) bij patiënten met verhoogd risico op osteo-
porose is van belang omdat de helft van de toekomstige
fracturen door behandeling voorkomen kan worden. Een
asymptomatische wervelfractuur is onafhankelijk van de
BMD een reden om behandeling tegen osteoporose te star-
ten, omdat in deze groep het risico op een toekomstige
heupfractuur vier tot zeven keer verhoogd is. Uitkomstmaat
van deze studie is de prevalentie van asymptomatische wer-
velfracturen in een hoog-risico populatie.

Methode: Alle patiënten boven de 50 jaar die op de spoed-
eisende hulp worden gezien met een fractuur na laag ener-
getisch trauma worden verwezen naar de fractuur- en osteo-
porosepoli (FOP). Op de FOP wordt o.a. de BMD gemeten
middels DEXA en een laterale X-TWK en X-LWK gemaakt.
Vanaf december 2005 tot oktober 2006 werden alle patiën-
ten van de FOP in de studie geïncludeerd. Exclusiecriteria
zijn chronisch delier en dementie. Wervelfractuur werd
gedefinieerd als 20% of meer hoogteverlies anterieur,
mediaan en/of posterieur. De wervelcorpora Th4-L4 werden
beoordeeld.

Resultaten: In totaal werden 200 patiënten geïncludeerd.
Van 7 patiënten werden geen wervelfoto’s gemaakt. 5
patiënten presenteerden zich met een symptomatische wer-
velfractuur. Van de 188 overgebleven patiënten hadden 78
patiënten (41%) in totaal 109 asymptomatische wervelfrac-
turen. 22 patiënten (12%) hadden 2 of meer fracturen.

Discussie: 41% van de 188 patiënten had een asymptoma-
tische wervelfractuur en daarmee een reden om behande-
ling tegen osteoporose te starten. DEXA zou in deze groep
achterwege kunnen worden gelaten. Dit kan een besparing
opleveren van de logistieke en economische last.
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O8.1
CARDIAC MRI: ADAPTATION TO PHYSICAL
TRAINING IN MATURE ATHLETES
N.H.J. Prakken, B.K. Velthuis, A.J. Teske, A. Mosterd,
W.P.Th.M. Mali, M.J. Cramer
UMC Utrecht, UTRECHT

Purpose: Increasing age is accompanied by a higher risk of
sports-related cardiovascular events. In athletes aged 40-60
years, sudden cardiac death (SCD) is usually caused by
ischemic coronary artery disease (80%) and 'silent' cardio-
myopathies. Our purpose is to establish maximum cardiac
MRI (CMR) reference values (mean+2SD) in mature athletes
to facilitate differentiation from cardiomyopathies. As trai-
ning intensity changes with increasing age, its impact was
also assessed.

Methods: 143 persons aged 40-60 years underwent CMR:
78 endurance athletes (exercising >9 hrs/wk), and 65 match-
ed controls (≤3 hrs/wk). Experienced blinded observers per-
formed data analysis and body surface area (BSA) indexati-
on.

Results: Ventricular volumes and mass were significantly
higher in athletes than controls. (table) Although significant,
age has much less impact on ventricular volume (mass not
presented) than BSA, training intensity, and gender. (figure)

Conclusions: We present maximum of normal values for
the mature healthy persons heart and demonstrate that age
is much less associated with ventricular volumes (and mass)
than BSA, training intensity, and gender.

O8.2
EVALUATION OF THE MECHANICAL PROPER-
TIES OF THE CAROTID ARTERY WITH ECG-
GATED DUAL SOURCE CT ANGIOGRAPHY
S. Rozie, S. Lachman, P.J. Homburg, K. Hameeteman,
W. Niessen, A. van der Lugt
Erasmus MC, ROTTERDAM

Purpose: The purpose of this study was to evaluate the
feasibility of ECG-gated multidetector computed tomography
angiography (MDCTA) in the assessment of the mechanical
properties of the vessel wall in the carotid bifurcation.

Methods: 44 patients were included (mean ages 63 ± 8.7
years, 28 male) with a recent TIA or minor stroke. All
patients underwent ECG-gated MDCTA of the carotid arte-
ries, on a 64 slice DSCTA scanner (Siemens, SOMATOM
definition, Forchheim, Germany) after Institutional Review
Board approval and patient consent were obtained. A four-
dimensional (cine) data set was created by 3D images
reconstruction at every 8% of the RR interval of the cardiac
cycle. In all time phases, the lumen area (A) was manually
outlined in the common carotid artery (CCA) and in the inter-
nal carotid artery (ICA), thus making area versus time curves
for visualization and analysis of carotid pulsatile waveform.
Using the change in lumen area (ΔA = Amax - Amin), the
relative distension was calculated as [ΔA / Amin] * 100.
The pulse pressure was used to calculate the distensibility
(D) as: ΔA / (Amin * Δ P) (10-3kPa-1).

Results: Most segments in the carotid arteries (61%) show-
ed an evident biphasic waveform. The mean distensibility in
the carotid artery was 25.7 ± 14.4 (10-3kPa-1) and was not
significantly different for the CCA and ICA. The distensibility
in normal and atherosclerotic carotid arteries was not signi-
ficantly different.

Discussion: ECG-gated DSCTA allows the evaluation of
distensibility in the carotid arteries. This scan protocol can
simply be integrated into modified clinical routine scanning
protocols.
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O8.3
CORONARY ARTERY DISEASE BURDEN IN
PATIENTS WITH ATYPICAL CHEST PAIN AND
ZERO CORONARY CALCIUM SCORE
M.P.M. Tijssen, D.V. Loeffen, Q.G. de Lussanet de la
Sabloniere, L. Hofstra, J.E. Wildberger, T. Leiner
Maastricht Universitair Medisch Centrum, MAASTRICHT

Purpose: To assess the prevalence of coronary artery athe-
rosclerosis in patients with atypical chest pain and zero
coronary calcium score (0CCS).

Method and materials: We assessed Agatston scores in
521 patients (mean age 59 ±11 yrs; 260 M) referred for
imaging because of atypical chest pain. All patients under-
went coronary CT angiography (CTA) irrespective of the
CCS, except for subjects whose CCS>1000. Examinations
were performed on a 64-slice spiral CT-scanner (Philips
Brilliance 64). Image data were evaluated on Extended
Brilliance Workspace 4.0 workstation (Philips Medical
Systems). In all patients coronary arteries were analyzed
for presence and severity of non-calcified, mixed and calci-
fied plaques using the standard 16-segment scoring sys-
tem. Degree of stenosis was classified as wall irregulari-
ties, non-significant (<70%), or significant luminal (>70%)
luminal narrowing.

Results: 206 patients (mean age 54 ± 10 yrs, 79 males) had
a 0CCS. Of these patients, 159 (77.2%) had no evidence of
coronary artery disease, 7 (3.4%) had mild vessel wall irre-

gularities, 6 (2.9%) had bridging without stenoses, 28
(13.6%) had non-significant stenoses in at least 1 segment,
and 2 (1.0%) had significant non-calcified stenoses. In 4
patients (1.9%) images were inconclusive because of moti-
on artefacts.

Conclusion: Up to 18% of patients presenting with atypi-
cal chest pain and a 0CCS exhibit signs of coronary artery
disease. Significant soft plaque is present in 1% of patients
with a 0CCS, hence a 0CCS score does not exclude clinically
relevant atherosclerotic coronary artery disease.

O8.4
DIFFUSION WEIGHTED IMAGING IN
VENOUS THROMBOSIS OF THE LEG. COM-
PARISON WITH MR DIRECT THROMBUS
IMAGING AND CONTRAST ENHANCED MRA
TO VISUALIZE THROMBUS AND ROLE IN
DIAGNOSIS
M. van Leeuwen, M. Rook, P. Kappert, J. van der Meer,
M. Oudkerk
UMC Groningen, GRONINGEN

Purpose: To evaluate the value of diffusion weighted ima-
ging (DWI) in patients with deep venous thrombosis, compa-
red to MR direct thrombus imaging (MRDTI) and contrast
enhanced MRA (CE-MRA).

Materials and methods: 15 patients were evaluated
retrospectively with symptoms of calf vein thrombosis.
Duration of symptoms varied between 2 days and 12 weeks.
Examinations were performed on a 1.5T MRI system with
the T1-MRDTI, EPI-2D DWI with b-values 50, 400, 800 and
CE-MRA using gadofosveset trisodium (Vasovist®). In every
patient the same imaging protocol was performed. Results
were compared to ultrasound (14/15) and contrast-venogra-
phy (1/15) results in presence of DVT.

The examinations were scored by an experienced
cardiovascular radiologist, who was blinded from any clini-
cal information, regarding to image quality and presence of
thrombosis.

Results: In 8 patients, thrombosis was found, correspon-
ding to ultrasound (n=7) and venography (n=1). DWI was
positive in all patients with thrombosis (8/8), but there was
no clear relation between thrombus load and extent of sig-
nal abnormalities on DWI or ADC. DWI changes where
mainly prominent when thrombosis was present in a single
compartment (for example m. gastrocnemic). In 4 patients,
MRI and ultrasound were negative. In 3 patients, DWI was
positive due to edema despite absence of thrombosis. ADC
maps had no added value to DWI.

1 4 E R A D I O L O G E N D A G E N - 1 7 e n 1 8 S E P T E M B E R 2 0 0 9

Figure 1: Multiplanar reformatted DSCTA images

Figure 2: Lumen area versus time curve of a cardiac cycle
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Conclusion: A clear relation was seen between abnormali-
ties on MRDTI and DWI although until now, DWI has no
added value in the diagnosis compared to MRDTI, because
of its ease of use and information on thrombus age.

O8.5
THE AMOUNT OF CALCIFICATIONS DOES
NOT REPRESENT THE TOTAL PLAQUE BUR-
DEN IN THE CAROTID ARTERY: AN ANALYSIS
WITH MULTIDETECTOR CT ANGIOGRAPHY
S. Rozie, M. van Gils, D. Vukadinovic, D.W.J. Dippel,
W. Niessen, A. van der Lugt
Erasmus MC, ROTTERDAM

Purpose: Calcifications in the coronary arteries are used as
an estimator of atherosclerotic plaque burden and is a pre-
dictor of clinical events. This study evaluates whether the
volume of the calcifications is an accurate estimator of the
total carotid plaque volume.

Methods: 351 consecutive patients (60% male, mean age
61.70 ± 13.78 years) with a recent TIA or minor stroke in the
anterior circulation were prospectively studied. Scanning
was performed on a 16-slice MDCT scanner (Siemens,
Sensation 16, Erlangen, Germany). Plaque presence was
scored using these MDCTA images. Additionally, a novel
semi-automatic method was used to segment the plaque
and the calcifications in the carotid bifurcation. Two obser-
vers performed the volume measurements in consensus.

Results: 351 patients, of whom 229 (65%) had atheroscle-
rotic plaque in the carotid bifurcation. The mean plaque
volume of 375 plaques (165 bilateral, 45 unilateral) was 871
± 645 mm³, and calcified plaque volume was 137 ± 187 mm³
(= 14 ± 13 %). Correlation coefficient between absolute cal-
cified plaque volume and total plaque volume was 0.22.

Discussion: Calcified volume does not reflect the amount
of atherosclerotic disease in the carotid artery, so carotid
calcifications can not be used as an estimator of atheroscle-
rotic carotid plaque burden. Plaque volume may be a better
predictor of events than calcified volume.

O8.6
MULTISPECTRALE MRI TOONT NATTE
THROMBUS AAN IN DE ANEURYSMAZAK
TOT TEN MINSTE EEN JAAR NA ENDOVAS-
CULAIRE BEHANDELING VAN INFRARENAAL
ANEURYSMA
S.A.P. Cornelissen1, M.J. van der Laan2, K.L. Vincken1,
F.L. Moll1, W.P.Th.M. Mali1, M.A. Viergever1, L.W. Bartels1

1UMC Utrecht, UTRECHT
2Academisch Medisch Centrum, AMSTERDAM

Doel: Inzicht verkrijgen in processen in de aneurysmazak na
EVAR door afbeelden van thrombus organisatie in de tijd
met multispectrale MRI.

Methoden: Deelnemende patiënten voor endovasculaire
aneurysma behandeling (EVAR) ondergingen naast de jaar-
lijkse CTA follow-up 4 MRI-onderzoeken, te weten pre-ope-
ratief, 1 dag postoperatief, 6 maanden en 1 jaar na EVAR. Er
werden precontrast T1- , T2- en postcontrast T1-gewogen
beelden gemaakt. Vervolgens werd de aneurysmazak minus
de stentgraft handmatig gesegmenteerd. Deze voxels wer-
den geclassificeerd in de categorieën endoleak, natte
thrombus en georganiseerde thrombus op basis van de
intensiteiten (SI) op de verschillende MRI-beelden (zie
tabel). Hierna werden de relatieve volumes per categorie
bepaald.

Resultaten: De resultaten van de eerste 7 patiënten zijn
beschikbaar, bestaande uit 28 MRI scans. Van 1, 4 en 2
patiënten is respectievelijk 1-jaar, 2-jaar en 3-jaar CT follow-
up beschikbaar. 1 aneurysma nam toe in volume, 4 hielden
hetzelfde aneurysmavolume en 2 krompen. In alle patiënten
was nog natte thrombus aanwezig in de aneurysmazak na 1
jaar, variërend van 4 - 38 volume % (zie diagram). De figuur
demonstreert een patiënt zonder endoleak met even groot
blijvend aneurysma. De groep patiënten was te klein om
veranderingen in aneurysmavolume te correleren aan veran-
deringen in natte thrombusvolume en endoleakvolume.

Discussie: 1 jaar na EVAR wordt nog een aanzienlijk volu-
me natte thrombus waargenomen in de aneurysmazak. Dit
is onverwacht, bij normale thrombi zou dit niet het geval
zijn. Een mogelijke verklaring kan zijn oedeem ten gevolge
van fibrinolyse of inflammatie. Dit wordt thans verder onder-
zocht in een grotere patiëntengroep.

Image 1: MRDTI,CE-MRA and DWI images in 1 patient
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O8.7
ECG-GATED THORACO-ABDOMINAL CTA
FOR PRE-OPERATIVE WORK-UP OF TRANS-
CATHETER AORTIC VALVE INSERTION:
INITIAL EXPERIENCE ON 64 AND 256
DETECTOR-ROW CT SCANNERS
R.P.J. Budde, P.R. Stella, G.T. Sieswerda, J. Kluin,
L.A. van Herwerden, M. Prokop
UMC Utrecht, UTRECHT

Background: Transcatheter aortic valve insertion (AVI) is
an emerging minimally invasive catheter-based alternative
to traditional aortic valve (AV) replacement. We used ECG-
gated thoraco-abdominal CTA for comprehensive cardiovas-
cular assessment to optimize selection of suitable candida-
tes.

Methods: Eighteen patients underwent ECG-gated thoraco-
abdominal CTA on a 64 or 256 detector-row scanner (Philips

Briliance-64 and iCt) using 120 kV, 200-250mAs. Data sets
were reconstructed at each 12,5% of the ECG-interval.
Image analysis included 3D volume rendered images of the
aorto-iliac vasculature and 2D static and dynamic AV leaflet
motion. Image quality (IQ) of both was scored on a 4-point
scale: (poor, moderate, good, excellent). Maximal AV area
(AVA) as well as left ventricular outflow tract (LVOT) long
and short axis and the distance of the AV leaflets to the
ostium of the left coronary artery (LCA) were measured in
systole.

Results: Nine patients were scanned on the 256 scanner
and nine on the 64. Mean patient age was 77 years (range
64-92). IQ of 3D aorto-iliac vasculature was excellent or
good in 17 patients (94%). IQ for AV assessment was excel-
lent or good in 15 patients (83%) and moderate in 3 (17%).
Mean maximal AVA was 0.7 cm2 (range 0.35-1.70) and
could not be measured in 2 patients. Long and short axis
LVOT diameters were 27mm (23-33mm) and 22mm (17-
25mm). AV to LCA distance was 9.8mm (5-15mm).

Conclusion: ECG-gated thoraco-abdominal 64 and 256
detector-row CTA allows comprehensive cardiovascular ana-
lysis prior to transcatheter AVI and promises to provide vital
information for selecting suitable candidates.
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Tabel 1: Classificatieschema voor voxels in de aneurysmazak

Figuur 1: Verandering in volume natte thrombus in de tijd

Afbeelding 1: MRI opnamen van 1 patiënt in de tijd

Image 1: 3D volume rendering of the aortoiliac vessels
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O8.8
RADIATION REDUCTION IN NONINVASIVE
CORONARY MUTLIDETECTOR COMPUTED
TOMOGRAPHY USING PROSPECTIVE ECG-
TRIGGERING COMPARED TO RETROSPEC-
TIVE ECG-GATING
J.B. Houwers, H.W. Wiersma, M.M.J.J.R Jaspers, K. Koster
Deventer Ziekenhuis, DEVENTER

Purpose: In noninvasive coronary angiography with current
generation multidetector computed tomography scanners
(MDCT) cardiac images are obtained with high temporal and
spatial resolution. However, cardiac imaging still leads to
high radiation exposure using retrospective ECG-gating,
even with tube-current modulation and cardiac phase-speci-
fic scanning. This study was performed retrospectively to
investigate the effects of prospective ECG-triggering on
radiation reduction and diagnostic scan quality compared to
retrospective ECG-gating.

Material and methods: Fifty-seven consecutive patients
(30 male, mean age 53.9 ± 11 years) who underwent CT
coronary angiography were included. Scans were made with
a 64-MDCT using two acquisition techniques: retrospective
gating with dose modulation (heart rate > 65 bpm) or pros-

pective triggering with or without padding (heart rate ≤ 65
bpm). Tube current and energy setting were adjusted based
on body habitus. Radiation exposure and diagnostic scan
quality (using a four-point scale) were measured for each
patient and compared.

Results: Twenty-three patients (13 male, mean age 55.8 ±
13 years) were scanned with retrospective gating. Mean
radiation dose was 10.9 mSv. Thirty-four patients (17 male,
mean age 52.7 ± 9 years) were scanned using prospective
triggering, with a mean dose of 4.5 mSv. Difference in radia-
tion dose was significant between the two acquisition tech-
niques (p < 0.001). There were no differences in diagnostic
scan quality.

Conclusion: Prospective ECG- triggering acquisition gives a
significant reduction in radiation dose. With emphasis on
minimizing radiation exposure during cardiac CT imaging
heart rate regulation plays an important role in radiation
dose reduction.

Image 2: Aortic valve in three perpendicular view planes

Image 3: Left coronary (arrow) to AV distance (line)
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O9.1
CEREBRAL AUTOREGULATIVE IMPAIRMENT
MEASURED AT BRAIN TISSUE LEVEL WITH
ARTERIAL SPIN LABELING MRI IN PATIENTS
WITH A CAROTID ARTERY STENOSIS
R.P.H. Bokkers1, M.J.P. van Osch2, H.B. van der Worp1,
G.J. de Borst1, W.P.Th.M. Mali1, J. Hendrikse1

1UMC Utrecht, UTRECHT
2Leids Universitair Medisch Centrum, LEIDEN

Purpose: In patients with a stenosis of the internal carotid
artery (ICA), impairment of the dilatory capacity of the brain
vasculature is an important measure of hemodynamic com-
promise. Herein, we non-invasively assessed the cerebral
autoregulative status at brain tissue level with arterial spin
labeling (ASL) perfusion MRI in patients with a symptomatic
ICA stenosis.

Methods: Twenty-three patients (69.0±7.9 years) with a
symptomatic ICA stenosis and 20 healthy control subjects
(66.8±6.3 years) underwent perfusion and flow territory
selective ASL MRI before and 15 minutes after intravenous
administration of 14mg/kg acetazolamide at 3T. The cere-
brovascular reactivity was measured at tissue level, throug-
hout the brain, in the gray-matter fed by the individual ICA’s
and basilar artery. For region-of-interest placement, probabi-
listic gray-matter segmentations were combined with seg-
mented ASL flow territory maps.

Results: The cerebrovascular reactivity was, respectively,
35.9±3.0% and 44.6±3.5% in the flow territory of the symp-
tomatic and non-stenosed ICA, and 47.9±3.1 in the healthy
control group. The cerebrovascular reactivity was lower in
the flow territory of the symptomatic stenosed ICA when
compared to the control group (mean difference, -12.0%;
95% confidence interval (CI), -20.7 - -3.3). There was no dif-
ference between the flow territory of the non-stenosed and
stenosed ICA (-8.7%; 95% CI, -18.0 - 0.6), and the healthy
control group (4.7%; 95% CI, -12.9 - 6.3).

Conclusion: ASL perfusion MRI demonstrated impaired
cerebrovascular reactivity in the flow territory of the ICA
artery in patients with an ipsilateral symptomatic stenosis.

With ASL-MRI it is possible to non-invasively visualize and
quantify autoregulative impairment at brain tissue level.

1 4 E R A D I O L O G E N D A G E N - 1 7 e n 1 8 S E P T E M B E R 2 0 0 9

Sessie 9

Neuroradiologie
Vrijdag 18 september 2009, 13.30 - 15.00 uur

Image 1: Masking technique pictorial

Image 2: Perfusion territory maps
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O9.2
TRAUMATISCH-SCHEDEL-HERSENLETSEL: EEN
VERGELIJKING VAN VIER MRI SEQUENTIES
OP INTER-BEOORDELAAR-BETROUWBAAR-
HEID, WEERGAVE VAN SCHADE EN FUNC-
TIONELE UITKOMST
B.M. Goraj, B.H.J. Geurts, T.M.J.C. Andriessen, P.E. Vos
UMC St Radboud, NIJMEGEN

Doel: Vergelijking van de T2-gewogen (T2), Fluid
Attennuated Inversion Recovery (FLAIR), T2*-Gradient
Recalled Echo (T2*-GRE) en Susceptibility Weighted Imaging
(SWI) MRI sequenties op inter-beoordelaar betrouwbaar-
heid, laesie detectie en relatie met functionele uitkomst, bij
patiënten met Traumatisch Schedel-Hersenletsel (TSH).

Methoden: Retrospectief zijn de MRI beelden van 58
patiënten geëvalueerd. De individuele sequenties werden
visueel gescoord op aantal puntlaesies (PL’s) en laesievolu-
me (LV). De MRI’s van 20 patiënten werden door vier onaf-
hankelijke beoordelaars gescoord, de overige door een
beoordelaar. Initiële ernst van het trauma werd ingedeeld
met de Glasgow Coma Scale (GCS) score bij aankomst in
onze kliniek. De uitkomst ten tijde van de MRI werd gedefi-
nieerd met de Glasgow Outcome Scale-Extended (GOSE).

Resultaten: Inter-beoordelaar betrouwbaarheid was hoog
voor het gemeten LV voor alle sequenties en PL’s op T2*-
GRE en SWI (ICC ≥ .84), maar laag voor T2 en FLAIR (ICC≤
.13). SWI toonde de meeste PL’s, gevolgd door T2*-GRE, die
sensitiever was dan T2 en FLAIR. T2*-GRE toonde het min-
ste LV. Het aantal PL’s op T2* (r=.51, p<.001) en SWI (r=.56,
p<.001 ) waren gecorreleerd aan de GCS. LV op SWI was
gecorreleerd aan de GOSE (r=.41, p=.002).

Conclusie: De beoordeling van PL’s gedetecteerd met T2 en
FLAIR moet behoedzaam worden verricht, aangezien er aan-
zienlijke onenigheid tussen beoordelaars is. Hierin kunnen
T2*-GRE en SWI hulp bieden. Aangezien SWI, vergeleken

met de andere sequenties het best gecorreleerd is aan de
ernst van het trauma en functionele uitkomst, zou deze
sequentie, indien beschikbaar, in het MRI protocol voor TSH
moeten worden opgenomen.

O9.3
SPONDYLOLYSIS EN SPONDYLOLISTHESIS
OP MRI EN CONVENTIONELE RÖNTGEN-
FOTO IN DE LUMBALE WERVELKOLOM
J.J. Hof, C.J.L.R. Vellenga, J.H.W. van den Hout
Ziekenhuis Groep Twente, ALMELO

Doel: Spondylolysis en spondylolisthesis wordt meestal
gediagnosticeerd middels conventioneel röntgenonderzoek.
In deze studie wordt de detectie van spondylolysis en spon-
dylolisthesis op MRI onderzocht.

Materiaal en methode: De MRI-lwk van 396 patiënten die
in de periode december 2005 - mei 2006 kwamen, werd
gereviseerd op de aanwezigheid van defecten in het pars
interarticularis. Tevens werd gekeken naar afglijden van het
wervelcorpus, al dan niet secundair aan spondylolysis.
Inclusievereiste was een recente X-lwk (<6 mnd). Middels
de beschikbare opnamen en sequenties werden beide
modaliteiten beoordeeld op spondylolysis en spondylolisthe-
sis door zowel een arts-assistent radiologie als door 2 erva-
ren radiologen.

Geëxcludeerd werden patiënten waarbij het onderzoek niet
beoordeelbaar was. Dit om uiteen lopende redenen, bijvoor-
beeld uitgebreide metastasering.

Resultaten: Bij de 378 onderzoeken na exclusie, blijkt er
voor de genoemde criteria een goede correlatie te bestaan
tussen MRI-lwk en X-lwk. De MRI toonde 20 gevallen van
spondylolysis, bij conventioneel onderzoek waren dit er 16.
MRI blijkt gevoeliger voor eenzijdige lysis en beginnende
lysis. Interpretatieproblemen zijn bij MRI terug te leiden tot
houdingsafwijkingen en facetartrose. (Pseudo)spondylolist-
hesis werd op beide modaliteiten ongeveer even goed aan-
getoond (MRI: 68 vs 76 conventioneel). Tevens is de MRI in
staat om botoedeem rondom eventuele spondylolysis in
beeld te brengen en daarmee de activiteit.

Conclusie: De meerwaarde van het conventioneel onder-
zoek zit met name in de lumbale wervelkolom met hou-
dingsafwijkingen en ernstige facetartrose. Op MRI-lwk is
alle informatie aanwezig die ook op de X-lwk aanwezig is,
en meer. Een X-lwk is dus initieel niet nodig bij een MRI-
lwk.

Image 3: Example of CBF in ml/min/100gr
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O9.4
HYPERINTENSE CAROTID PLAQUE ON T1-
WEIGHTED TFE MRI IN SYMPTOMATIC
PATIENTS WITH LOW GRADE CAROTID
STENOSIS AND CAROTID OCCLUSION
A.G. van der Kolk1, G.J. de Borst1, A. den Hartog1,
H.B. van der Worp1, M.E. Kooi2, W.P.Th.M. Mali1,
J. Hendrikse1

1UMC Utrecht, UTRECHT
2Maastricht Universitair Medisch Centrum, MAASTRICHT

Background and purpose: In addition to stenosis grading
magnetic resonance imaging (MRI) may provide valuable
information about plaque “status”, for instance hyperintense
vulnerable carotid plaque, associated with higher morbidity
and mortality. In the present study we investigated the pre-
valence, clinical and radiological correlates of hyperintense
carotid plaques on T1-weighted turbo-field echo (T1w-TFE)
MRI in patients with ischemic symptoms.

Methods: Hundred and fifty-three patients presenting with
TIA or ischemic infarction, studied with Contrast-Enhanced
Magnetic Resonance Angiography (CEMRA), were retro-
spectively examined. Stenosis grade was obtained from
CEMRA images, presence or absence of hyperintense caro-
tid plaque from T1w-TFE MRI. Stenosis grade and baseline
characteristics were compared between patients with and
without a hyperintense plaque.

Results: Twenty-eight patients (18%) showed one or more
hyperintense internal carotid (ICA) plaques. Hyperintense
plaques were found in patients with 0-49% stenosis (6 of
158 ICAs), 50-69% stenosis (4 of 11), 70-99% stenosis (14
of 74) and carotid occlusion (4 of 24). Presence of hyperin-
tense plaque was associated with older age (70 versus 62
years; p<0.05), higher prevalence of cardiovascular disease
(61% versus 28%; p<0.01), ischemic infarction as presenting
symptom (37% versus 14%; p<0.01), ischemic cerebral lesi-
ons on MRI (63% versus 32%; p<0.01), and the ICA on the
patients’ symptomatic side (70% versus 42%; p<0.01).

Conclusion: Half of all hyperintense carotid plaques occur
in symptomatic patients presenting with either 0-69% ste-
nosis or occlusion, with more than one third of patients with
50-69% stenosis presenting with a hyperintense plaque.
This subgroup of patients could in future possibly benefit
from revascularization.

O9.5
ASSOCIATION BETWEEN MANIFESTATIONS
OF NEURODEGENERATION ON MRI AND
COGNITIVE PERFORMANCE IN ELDERLY
HYPERTENSIVE PATIENTS
A. Brandts, A. de Roos, M.A. van Buchem, J. van der Grond
Leids Universitair Medisch Centrum, LEIDEN

Purpose: Although hypertension is recognized as risk factor
for lacunar brain infarcts, white matter hyperintensities
(WMHs), microbleeds and atrophy, less is known about the
hypertensive effects on cognitive performance. The purpose
of our study was to assess the association between these
manifestations of neurodegeneration on MRI and cognitive
performance in elderly hypertensive patients.

Methods: Lacunar infarcts, periventricular and subcortical
WMHs, microbleeds and atrophy were assessed in 542
elderly subjects with known history of cardiovascular disea-
se (n=343 with hypertension, 70-81 years old) on MRI.
Cognitive performance was assessed by the mini mental
state examination and a battery of psychometric tests: pic-
ture-word learning test, Stroop colour word tests, letter digit
coding test and verbal learning test. Disability was assessed
with Barthel and IADL (instrumental activities of daily living)
questionnaires. Spearman rank correlations were used for
statistical analyses.

Results: Patients with hypertension showed a significantly
higher number of total WMHs (p<0.01), periventricular
WMHs (p<0.006) and microbleeds (p<0.001), compared to
patients without hypertension. IADL was significantly asso-
ciated with total number of periventricular WMHs (r=-0.15,
p<0.01), subcortical WMHs (r=-0.20, p=0.03) and grey matter
atrophy (r=-0.16, p<0.01). Stroop color-word test was associ-
ated with total number of WMHs (r=0.16, p<0.01), and peri-
ventricular WMHs (r=0.17, p<0.01). Furthermore, the Verbal
learning test was associated with total number of WMHs
(r=-0.12, p=0.03), periventricular WMHs (r=-0.12, p=0.03)
and gray matter atrophy (r=-0.16, p<0.01).

Conclusion: Diminished cognitive performance in elderly
hypertensive patients is mainly associated with the presen-
ce of WMHs and grey matter atrophy.
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O9.6
PERFORATING ARTERIES ORIGINATING
FROM THE POSTERIOR COMMUNICATING
ARTERY: A 7.0 TESLA MRI STUDY
M.M.A. Conijn, J. Hendrikse, J.J.M. Zwanenburg,
T. Takahara, M.I. Geerlings, W.P.Th.M. Mali, P.R. Luijten
UMC Utrecht, UTRECHT

Aim: Aim of this study was to investigate the ability of
time-of-flight (TOF) MR angiography at 7.0-Tesla to show
the perforating branches of the posterior communicating
artery (PCoA), and to investigate the presence of these visi-
ble branches in relation to the size of the feeding PCoA.
Secondary aim was to visualise the perforating branches of
the P1-segment of the posterior cerebral artery (P1), to des-
cribe these branches and to describe the anterior choroidal
artery (AChA).

Methods: Forty-six healthy volunteers underwent TOF MR
angiography at 7.0-Tesla with a resolution of
0.6x0.6x0.6mm3 or 0.4x0.5x1.0mm3. On thin 3mm maximum
intensity projections of transversal slabs and sagittal slabs,
the diameter of the P1, the AChA, the PCoA and the perfora-
ting artery from the PCoA were measured by taking the full-
width-at-half-maximum of the intensity profiles. Perforating
branches from the P1 were counted.

Results: A perforating artery from the PCoA was found in a
large proportion of the PCoAs (64%). The presence was
associated with a larger diameter of the feeding PCoA
(1.23mm versus 1.06mm, p=0.03). The AChA was visible
bilaterally in all participants. In 83% of all P1’s one or two
perforating branches were visible.

Conclusion: With 7.0-Tesla imaging, we visualised for the
first time perforating arteries originating from the PCoA in
vivo, without the use of contrast agents. Non-invasive
assessment of the perforating arteries of the PCoA together
with the AChA and the perforating arteries of the P1 may
increase our understanding of infarcts in the deep brain
structures supplied by these arteries.

O9.7
DE BEHANDELING VAN HET ACUTE HERSEN-
INFARCT MET INTRA-ARTERIËLE THROMBO-
LYSE: WAAROM MOETEN WE VAAK AFWIJ-
KEN VAN HET BEHANDELPROTOCOL?
H.M.H. Duijsens, L.C. van Dijk, F.E.E. Treurniet,
H. van Overhagen, A. Mosch
HagaZiekenhuis, DEN HAAG

Doel: Evaluatie van een, sinds ruim 1 jaar geleden, in ons
ziekenhuis gestarte strategie - volgens de huidige standaard
inclusief intra-arteriële thrombolyse - voor de behandeling
van het acute herseninfarct. In deze analyse hebben we
gekozen, die gevallen te belichten, waarbij bewust afgewe-
ken is van het protocol.

Inleiding: Intra-arteriële thrombolyse heeft voordelen
boven intraveneuze toediening van rt-PA bij patiënten met
een acuut herseninfarct. Het wordt locaal en niet syste-
misch toegediend waardoor het tijdsinterval waarbinnen de
behandeling kan worden uitgevoerd ruimer is en de kans op
rekanalisatie groter.

Methode: De patiënten waarbij werd afgeweken van het
behandelprotocol werden per casus geëvalueerd door het
beantwoorden van de volgende vragen:
1: Was het protocol toepasbaar voor de patiënt?
2: Wat was de hoofdreden om af te wijken van het proto-

col?
3: Wat is de “evidence”in de huidige literatuur om de geko-

zen strategie te onderbouwen?
4: Is de klinische uitkomst in lijn met de literatuur?
5: Moet het protocol worden aangepast?
6: Zou “Penumbra-Imaging” het behandelplan en de uit-

komst verbeterd hebben?

Bespreking: Van april 2008 tot en met april 2009 werden
24 patiënten behandeld voor een acuut herseninfarct. Bij 7
patiënten werd afgeweken van het protocol: 2 patiënten
werden behandeld buiten de 6-uur tijdslimiet. Bij 2 patiën-
ten werd additioneel behandeling van een carotisstenose of
occlusie verricht en bij 3 patiënten werd afgezien van intra-
arteriële thrombolyse. In de presentatie worden bij elk van
de 7 patiënten de 6 evaluatievragen besproken.

Image 1: PCoA with one perforating artery at 7T angiography
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O9.8
PROGRESSION OF COGNITIVE DECLINE AND
CEREBRAL SMALL VESSEL DISEASE IN ELDERLY
DIABETES MELLITUS PATIENTS, A 3 YEAR
FOLLOW-UP STUDY
S.G.C. van Elderen, A. de Roos, M.A. van Buchem,
J. van der Grond
Leids Universitair Medisch Centrum, LEIDEN

The purpose of the present study was to investigate the
course of cognitive decline as well as the progression of
manifestations of cerebral small vessel disease on MRI in a
population of elderly DM patients compared to age-matched
non-DM controls.

In a randomized controlled trial 185 DM patients and 915
non-DM control subjects, aged 70-82 years, were included
for neuropsychological testing at baseline and re-testing
after 3-years. A random study sample of 90 DM patients
and 453 controls underwent MRI scanning for quantitative
evaluation of white matter hyperintensities (WMHs) and
total brain atrophy. To identify the 3-year additive effect of
DM independent of normal aging and learning, changes in
neuropsychological test results, WMHs and brain atrophy
were first determined in non-DM subjects. Each individual
DM study outcome was corrected for the mean change in
non-DM subjects, and subsequently tested with paired sam-
ple t-tests.

DM patients showed worse decline in cognitive performan-
ce on Mini Mental State Examination (p<0.001), Stroop part
III (p=0.008) and Letter-Digit Coding testing (p<0.001) within
3 year follow-up in comparison with non-DM controls.
Furthermore, DM patients showed increased progression of
white matter hyperintensities (WMHs) (p<0.001) and total
brain atrophy (p<0.001).

In conclusion, the results of this 3 year follow-up study
show elderly DM patients having accelerated cognitive
decline as well as progression of cerebral small vessel
disease as compared to non-DM controls. These study
results suggest an additive effect of DM on manifestations
of cerebral damage in the elderly population.
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O10.1
IS ROUTINEMATIGE SCREENING OP HEUP-
DYSPLASIE MET BEHULP VAN ECHOGRAFIE
GEÏNDICEERD BIJ KINDEREN GEBOREN IN
HOOFDLIGGING NA VERSIE VAN EEN STUIT-
LIGGING?
S.E.H. Cremers1, A.F. Lambeek2, G.S. Kooi1, I. Hellendoorn1,
M.P. den Breejen1, E.M.J. Brouwers1

1Albert Schweitzer Ziekenhuis, DORDRECHT
2Erasmus MC, ROTTERDAM

Doel: Kinderen geboren in stuitligging hebben een verhoog-
de kans op congenitale heupdysplasie (CHD) (3-6/100 versus
1/100 bij de algehele populatie). Wij onderzochten of kinde-
ren in stuitligging, die na een uitwendige versie in hoofdlig-
ging zijn geboren, ook een verhoogde kans op CHD hebben.

Methode: Alle gezonde zwangeren die zich in onze kliniek
presenteerden met een kind in stuitligging bij een amenor-
roeduur vanaf 34 weken, gedurende de periode 03/2006 tot
10/2008, werden geïncludeerd (n=248). Bij 195 vrouwen
(79%) werd een versiepoging ondernomen. Bij alle kinderen
(n= 248, m:j=142:106) is bij 3 maanden een echo van de
heupen verricht en werd de alfahoek volgens de methode
Graf bepaald. Statistische analyse werd verricht met de
loglikelihood ratiotest.

Resultaten: Bij 79 (41%) van de 195 vrouwen slaagde de
versiepoging. Dus 79 (32%) van de in totaal 248 kinderen
werden in hoofdligging geboren. De overige 169 (68%) kin-
deren werden in stuitligging geboren. Van de kinderen gebo-
ren in stuitligging bleken 10 (5,9%) CHD te hebben. Van de
kinderen geboren in hoofdligging had 1 (1,3%) CHD. Dit ver-
schil was significant (p<0,001).

Conclusie: Kinderen die in het derde trimester van de
zwangerschap in stuitligging liggen, maar na een uitwendi-
ge versie in hoofdligging zijn geboren, hebben geen grotere
kans op congenitale heupdysplasie. Screening met echogra-
fie is bij deze kinderen derhalve niet geïndiceerd

O10.2
STRALINGSHYGIËNE IN DE KINDERRADIO-
LOGIE: HOE VAAK BEVINDT DE OOGLENS
ZICH BINNEN HET SCANBEREIK VAN EEN
CT-CEREBRUM?
R.A. Nieuwenhuizen, J. Hendrikse, R.A.J. Nievelstein
UMC Utrecht, UTRECHT

Doel: Eén van de meest voorkomende CT-scans bij kinderen
is de CT-cerebrum, en een deel van de kinderen ondergaat
de CT bij herhaling. Gewoonlijk wordt een CT-cerebrum op
het scanogram gepland aan de hand van de orbitomeatale
lijn waarbij getracht wordt de ooglens buiten het scanbereik
te houden, aangezien de lens van het oog relatief gevoelig
is voor ioniserende straling (cataractvorming). Het doel van
dit onderzoek was na te gaan hoe vaak de lens bij kinderen
toch binnen het scanbereik van de CT-cerebrum viel.

Methoden: Dit is een retrospectieve studie (periode 1998-
2009) in een gespecialiseerd Nederlands kinderziekenhuis
bij patiënten onder de 15 jaar met de diagnose hydrocepha-
lus, waarvoor een ventriculo-peritoneale drain werd
geplaatst. Bij deze patiënten werd gekeken of de lens niet,
partieel of geheel binnen het scanbereik van de CT-cere-
brum viel.

Resultaten: Voor de beoordeling waren 517 CT-scans
beschikbaar bij 149 patiënten met een hydrocephalus.
Daarbij bleek dat in 60,8% van de CT-scans de lens geheel
of gedeeltelijk werd afgebeeld. Leeftijd, geslacht en oorzaak
van de hydrocephalus bleken hierbij geen rol te spelen.

Discussie: Uit het onderzoek blijkt dat de lens toch opval-
lend vaak wordt afgebeeld op een CT-cerebrum. Bij goede
planning en angulatie van het hoofd zou de lens (tenminste
grotendeels) buiten het scangebied moeten vallen, echter
dit blijkt niet bij elk kind even gemakkelijk. Dit zou kunnen
samenhangen met de deformatie van het hoofd door de
hydrocephalus. Deze data kunnen wellicht na communicatie
en voorlichting aan de laboranten bijdragen aan een kwali-
teitsborging op de afdeling.
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O10.3
ASSESSMENT OF NON-ALCOHOLIC FATTY
LIVER DISEASE IN MORBIDLY OBESE CHILD-
REN USING 3.0T MAGNETIC RESONANCE
SPECTROSCOPY
J.R. van Werven1, B.G. Koot1, A.J. Nederveen1,
M.A. Benninga1, T.H. Pels Rijcken2, J. Stoker1

1Academisch Medisch Centrum, AMSTERDAM
2Tergooiziekenhuizen, HILVERSUM

Purpose: Non-alcoholic fatty liver disease (NAFLD) is stron-
gly related to obesity, especially visceral fat. Paediatric
NAFLD is presumed to have a high prevalence (38-53%) due
to the obesity epidemic. Exact knowledge about paediatric
NAFLD is lacking. Magnetic Resonance Spectroscopy (MRS)
is a non-invasive method to detect hepatic fat. Therefore the
purpose of this study was to investigate NAFLD in obese
children using MRS.

Methods: 34 obese children were included. All children
underwent ultrasound (US) measurement of visceral fat thic-
kness and 3.0T MRS of the liver. A ratio from the MR spec-
tra was defined as the fat peak versus the reference water
peak and converted to % hepatic fat. Normal upper limit of
MRS hepatic fat content is 5.6%. We correlated hepatic fat
content with visceral fat thickness and studied differences
between groups.

Results: Mean age was 13.8 years and mean SDS-Body
Mass Index (BMI) was 3.2, meaning all children weight
more than the 95th percentile of normal BMI. Six out of 34
(18%) children had NAFLD (hepatic fat content >5.6%). We
found a significant correlation between MRS determined
hepatic fat and US determined visceral fat thickness (r=0.72,
p=0.004). In children with NAFLD visceral fat thickness was
significantly higher (p=0.015) than in children without
NAFLD.

Conclusion: Using MRS the prevalence of NAFLD in obese
children was 18%, lower than reported in the literature. This
could be due to a cut off value based on adult MRS data.
We found that NAFLD in obese children is associated with
increased visceral fat thickness.

O10.4
MRI FINDINGS IN THE KNEE IN CHILDREN
WITH JUVENILE IDIOPATHIC ARTHRITIS
(JIA): EXPERIENCE WITH A NEWLY DEVELOPED
JUVENILE ARTHRITIS MRI SCORING SYSTEM
(JAMRIS)
R. Hemke, M. van Rossum, M. van Veenendaal, J. Annink,
T. Kuijpers, M. Maas
Academisch Medisch Centrum, AMSTERDAM

Method and materials: In this prospective cohort study
both knees of 29 children (mean age 12 years [range 6-17])
were examined using an open-bore MRI (1.0T).

Imaging protocol consisted of T1, T2 and T2-fatsat sequences
in all three anatomical directions. A literature-based MR sco-
ring system was constructed, focused on structural damage,
anatomical location of pathology and signal intensity changes.

Results: Synovial hypertrophy was seen in 12 (21%) of the
58 knees. Hydrops of the suprapatellar bursa was seen in 37
(64%) effusion in the lateral recess was seen in 15 (26%),
Baker’s cyst in 9 (15%) and effusion anterior to the anterior
cruciate ligament (ACL) was seen in 41 (71%) of the 58
knees. Erosions were seen in 3 (5%), subcortical bone mar-
row edema in 18 (31%) and epiphyseal bone marrow edema
in 18 (31%) of the 58 knees. Cartilage lesions were seen in
8 (14%) knees and tendinopathy / internal derangement in 5
(9%) knees. Abnormalities of the infrapatellar fat pad were
seen in 44 (76%) of the knees and popliteal lymph nodes in
37 (64%) of the 58 knees.

Conclusion: Effusion anterior to the ACL is a new and
common phenomenon observed upon MR imaging of one of
the major target joints in JIA patients. Hydrops in the bursa
suprapatellaris, abnormalities of the infrapatellar fat pad
and popliteal lymph nodes are also common MR findings.
Bone erosions and tendinopathy/internal derangement were
infrequent. Soft tissue abnormalities were not seen and
hence removed from our scoring list.

O10.5
ABDOMINALE ANATOMIE NA GIANT
OMFALOCELE
W.M. Klein1, F.C. van Eijck2, R.M.H. Wijnen1, C. Boetes3

1UMC St Radboud, NIJMEGEN
2Erasmus MC, ROTTERDAM
3Maastricht Universitair Medisch Centrum, MAASTRICHT

Inleiding: Giant omfalocele (GO) is een congenitale aan-
doening waarbij de abdominale organen inclusief de lever
buiten de buik liggen, en waarbij de peritoneale holte
onderontwikkeld is. Kort na de geboorte wordt deze afwij-
king operatief gecorrigeerd. Er is weinig bekend over de lig-
ging en grootte van de abdominale organen op de lange ter-
mijn. Wij onderzochten de abdominale anatomie bij kinde-
ren en jong volwassenen bij status na GO.

Methoden: Patiënten met GO, geopereerd in het UMCN
St.-Radboud tussen 1970 en 2004 werden opgeroepen voor
een abdominale echografie, met state-of-the-art apparatuur,
ter bepaling van ligging en grootte van de abdominale orga-
nen. Gezonde controles ondergingen hetzelfde onderzoek.
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Resultaten: 17 van 22 patiënten konden worden geïnclu-
deerd en ondergingen echografie (5M, 12V; 3 - 30 jaar). Elf
patiënten hadden een mediane breuk van de buikwand. Tien
patiënten hadden een abnormale ligging en vorm van de
lever, vaak als plat orgaan direct onderhuids gelegen in de
ventrale hernia. Bij 6 patiënten was er een abnormale lig-
ging van de nieren, vaak subdiafragmaal. Vijf patiënten had-
den een abnormale milt. Bij de controle personen werden
geen afwijkingen gevonden.

Conclusie: De meerderheid van de patiënten met status na
GO heeft een abnormale anatomie van het abdomen. Het
verdient aanbeveling de abdominale anatomie van GO pa-
tiënten op lange termijn te controleren, bijvoorbeeld ter voor-
bereiding op een eventuele acute situatie later in het leven.

O10.6
WHOLE-BODY MRI, INCLUDING DIFFUSION-
WEIGHTED IMAGING, FOR THE INITIAL
STAGING OF MALIGNANT LYMPHOMA:
COMPARISON TO CT AND PET/CT
H.M.E. Quarles van Ufford1, T.C. Kwee1, J.M.H. de Klerk2,
M.A. Vermoolen1, F.J.A. Beek1, T. Takahara1, R. Fijnheer2,
W.P.Th.M. Mali1, R.A.J. Nievelstein1

1UMC Utrecht, UTRECHT
2Meander Medisch Centrum, AMERSFOORT

Purpose: To prospectively assess the value of whole-body
magnetic resonance imaging (MRI), including diffusion-
weighted imaging (DWI), for the initial staging of malignant
lymphoma, compared to CT and PET/low-dose CT.

Materials and methods: Sixteen consecutive patients (12
male; mean age, 59,3 years; age range, 22-81 years) with
newly diagnosed malignant lymphoma (15 NHL, 1 HD) pros-
pectively underwent diagnostic FDG-PET/CT and whole-body
MRI (T1-weighted, short inversion time inversion recovery
[n=16], and DWI [n=15]). Ann Arbor stages were assigned by
one experienced radiologist according to whole-body MRI
findings, by another experienced radiologist according to
diagnostic CT findings, and by a nuclear medicine physician
according to FDG-PET/low-dose CT. Differences in staging
between the three modalities were resolved using all moda-
lities, bone marrow biopsy, and follow-up studies.

Results: Staging results of whole-body MRI were equal to
diagnostic CT vs FDG-PET/low-dose CT in 12 vs 11 patients,
higher in 4 vs 5 patients, and lower in 0 patients, respecti-
vely. Overstaging of whole-body MRI relative to diagnostic
CT was correct in 2, and incorrect in 2 patients. Overstaging
of whole-body MRI relative to FDG-PET/low-dose CT was
correct, incorrect, and unresolved in 2 (PET: physiologic FDG-
uptake), 2 and 1 patient(s).

Conclusion: Our results indicate that WB-MRI, including
DWI, might be a feasible technique for the initial staging of
malignant lymphoma. A larger sample size will be needed to
obtain more definite conclusions on the value of whole-body
MRI relative to CT and FDG-PET/CT.

O10.7
CORRELATION BETWEEN THE APPARENT
DIFFUSION COEFFICIENT AND THE POSITRON
EMISSION TOMOGRAPHY STANDARDIZED
UPTAKE VALUE IN PATIENTS WITH MALIG-
NANT LYMPHOMA - INITIAL RESULTS
H.M.E. Quarles van Ufford1, T.C. Kwee1, M.A. Vermoolen1,
F.J.A. Beek1, T. Takahara1, R. Fijnheer2, W.P.Th.M. Mali1,
R.A.J. Nievelstein1, J.M.H. de Klerk2

1UMC Utrecht, UTRECHT
2Meander Medisch Centrum, AMERSFOORT

Purpose: The apparent diffusion coefficient (ADC) and the
positron emission tomography (PET) standardized uptake
value (SUV) relate to cellular density and metabolic activity,
respectively. This study investigated the correlation between
mean ADC (ADCmean) and maximum SUV (SUVmax ) in
patients with malignant lymphoma.

Materials and methods: Twenty consecutive patients (13
male; mean age, 60.5 years; age range, 22-81 years; 19
NHL, 1 HD) with newly diagnosed malignant lymphoma
prospectively underwent diagnostic FDG-PET/CT and whole-
body MRI, including diffusion-weighted imaging at b-values
of 0 and 1000 s/mm2. ADCmean and SUVmax of the largest
lesion in each patient were measured and correlation was
assessed using Pearson correlation statistics.

Results: 11 patients (no pathologic FDG-uptake on PET: n=5;
no pathology on PET and MRI: n=3; no DWI: n=1) had lesi-
ons visible on both FDG-PET/CT and MRI. ADCmean (in 10-3
mm2/s) and SUVmax ranged between 0,50 and 1,06 (mean
0,69) and between 6,98 and 33,94 (mean 16,78), respective-
ly. There were no significant correlations between
ADCmean and SUVmax (Pearson’s r of 0.1; P = 0,77).

Conclusion: Our results suggest that the value for cellular
density (ADCmean) and metabolic activity (SUVmax) are not
correlated and may be used as independent measures in the
evaluation of patients with malignant lymphoma.
Nonetheless, the precise role and value of ADC measure-
ments in patients with malignant lymphoma still have to be
established.




