Scientific Sessions

(SS)
Thursday.................. 137
Friday.....ccoeevniinnnnn.. 165
Saturday................... 217
Sunday......ccceveinennenn. 241
Monday .................... 267



S136AECDEFGH



Thursday, March 3

ABCDEFGHS137



14:00 - 15:30 Room A

Abdominal Viscera

SS 101a

Hepatocellular carcinoma: screening, diagnosis and

management
Moderators:
L. Grazioli; Brescia/IT
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also

B-001 14:00 Cros)

Hepatocellular carcinoma nodule conspicuity during arterial phase:
comparison of contrast-enhanced 64-row multidetector CT with bolus
tracking and MR imaging with bolus chase

E. Quaia, L. Giarraputo, A. Lorusso, B. Cabibbo, M.A. Cova; Trieste/IT
(quaia@units.it)

Purpose: To compare the HCC nodule conspicuity during the arterial phase
between contrast-enhanced 64-row multidetector CT with bolus tracking and MR
imaging with bolus chase.

Methods and Materials: Thirty-one biopsy-proven HCCs (diameter, 1-3 cm) in 18
consecutive cirrhotic patients (12 males and 6 females; age: 50+13 years) scanned
by multiphase contrast-enhanced 64-row multidetector CT and, after 7-21 days, by
MR imaging were retrospectively analysed. CT started 18 seconds after 140 HU
threshold was reached in the abdominal aorta after intravenous contrast injection
(370-400 mg I/mL, 4 mL/sec at 2 mL/kg followed by 50 mL of saline flush). MR
imaging was performed by 3D T1-weighted THRIVE breathold sequence (TR/
TE=3/1.57 msecs) before and after Gd-BOPTA injection (0.1 mmol/kg; 2 mL/sec)
with contrast injection starting after contrast visualisation in abdominal aorta at MR
fluoroscopy. Nodule conspicuity at arterial phase was calculated off-site by quantify-
ing HCC and liver attenuation (CT) or intensity (MR) by manually drawn ROls on a
dedicated workstation. The contrast-to-noise ratio (CNR) on CT [(Attenuation,_, .
- Attenuation, . )/(SD background)x100], and MR imaging [[(Intensity, . - Inten-
sity,.)/(SD background)x100] were calculated and compared using Wilcoxon test.
Results: In 20 HCCs concordant hypervascular profile was shown between CT and
MR during the arterial phase, while discordant vascularity profile was identified in
11 nodules appearing isovascular on CT and hypervascular on MR. MR imaging
revealed a higher (P < 0.05) HCC conspicuity than CT (median CNR, 164+145 vs
89445, MR vs CT) during arterial phase.

Conclusion: Bolus-chase MR imaging produces higher HCC nodule conspicuity
during arterial phase than CT.

B-002 14:00

Differential diagnosis among indeterminate lesions in patients undergoing
surgery for hepatocellular carcinoma using combination of Gd-EOB-DTPA-
MRI and contrast-enhanced intraoperative ultrasound using Sonazoid

J. Arita, M. Takahashi, S. Hata, J. Shindoh, T. Aoki, Y. Beck, Y. Sugawara,

K. Hasegawa, N. Kokudo; Tokyo/JP (jarita-tky @umin.ac.jp)

Purpose: Diagnostic roles of hepatobiliary phase of Gd-EOB-DTPA-MRI (HB-EOB)
and Kupffer phase of contrast-enhanced intraoperative ultrasound using Sonazoid
(Kup-CEIOUS) for differentiating hepatocellular carcinoma (HCC) among lesions
showing atypical pattern were assessed.

Methods and Materials: Consecutive 79 patients who received hepatic resection
for HCC underwent both preoperative HB-EOB and intraoperative Kup-CEIOUS.
Images of HB-EOB were obtained 20 minutes after intravenous injection of Gd-
EOB-DTPA. Sonazoid was injected following fundamental intraoperative ultrasound
and whole liver was screened 15 minutes after injection (Kup-CEIOUS). Resected
lesions were diagnosed through histological examination; and unresected lesions
through postoperative follow-up using dynamic CT.

Results: Atotal of 204 lesions were detected including 93 lesions showing typical pattern
in preoperative dynamic CT, which were all diagnosed as HCC. Of 111 lesions showing
atypical pattern, 21 were hypoechoic during Kup-CEIOUS and all but one of them were
diagnosed as HCC. Among 90 lesions that were not hypoechoic during Kup-CEIOUS, 45
each were hypointense and not hypointense in HB-EOB, respectively. Six of 45 lesions
belonging to the former group were resected and 4 of them (66%) were histologically
diagnosed as HCC, whereas only 8 of 39 unresected lesions (21%) were diagnosed as
HCC through postoperative follow-up. None of the remaining 45 lesions that were neither
hypointense in HB-EOB nor hypoechoic during Kup-CEIOUS was diagnosed as HCC.
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Conclusion: Hypoechoic lesions during Kup-CEIOUS should be resected. Oth-
erwise, a lesion should not be resected if it is not hypointense in HB-EOB. Twenty
percent of the other group are estimated to be HCC.

B-004 14:18

Imaging features of early hepatocellular carcinoma defined by new
histologic criteria on quadruple-phase CT and gadoxetic acid-enhanced
MR imaging

H. Rhee, M.-J. Kim, M.-S. Park, J.-Y. Choi; Seoul/KR (hjinrhee @gmail.com)

Purpose: To compare the imaging features of early hepatocellular carcinoma (HCC)
defined by new histologic criteria between quadruple-phase CT and gadoxetic
acid-enhanced MRI.

Methods and Materials: We analysed imaging findings of pathologically proven
33 early HCCs (mean diameter 14.6 mm) in 27 patients who underwent quadruple-
phase CT and gadoxetic acid-enhanced MRI at 3.0 Tesla unit before surgery.
Two radiologists retrospectively reviewed CT and MRI in separate sessions, then
recorded the attenuation or signal intensity in precontrast and each of dynamic
phase images. On review of MR images, signal drop in in-and-out of phase images
and signal intensity on hepatobiliary phase were also recorded.

Results: 25 of 33 lesions (75%) were identified on at least one phase of dynamic
CT. Four lesions (12%) showed arterial enhancement; however, none of these le-
sions showed washout in late phase. On gadoxetic acid-enhanced MRI, 31 of 33
lesions (93%) were identified. Nine lesions (27%) demonstrated arterial enhance-
ment and 6 of 9 lesions showed washout. On dual-echo images, 8 lesions showed
signal drop on opposed phase images, and more than 10% of fatty change was
reported in all of these lesions. 29 lesions (89%) are hypointense on hepatobiliary
phase images. Typical enhancement pattern of HCC (arterial enhancement and
late washout) was identified in none of early HCC on CT, and 6 (18%) lesions on
gadoxetic acid-enhanced MRI.

Conclusion: Imaging features of early HCC are often atypical; however, typical en-
hancement pattern may be more commonly seen on gadoxetic acid-enhanced MRI.

B-005 1427

Detection of hepatocellular carcinoma in liver transplant candidates: intra-
individual comparison of gadobenate dimeglumine-enhanced MR imaging
and multiphasic 64-slice CT

M. Di Martino, G. De Filippis, D. Geiger, R. Di Miscio, M. Mennini, C. Catalano,
R. Passariello; Rome/IT (dimase81_6@hotmail.com)

Purpose: To intraindividually compare gadobenate dimeglumine (MultiHance®,
Bracco)-enhanced MRI and 64-slice CT for detection of HCC in patients with
cirrhosis.
Methods and Materials: Fifty-five consecutive patients underwent MRl at 1.5 T and
64-slice CT at a mean interval of 14 days. All patients underwent transplantation
within 60 days. MR acquisitions comprised unenhanced breath-hold T2W images and
volumetric 3D gadobenate dimeglumine-enhanced (0.1 mmol/kg bodyweight) T1W
GRE images acquired at 25s, 60s, 180s (dynamic phase) and 90 min (hepatobiliary
phase). A triple-phase CT-protocol was utilised with scans initiated at 18s, 60s and
180s after a trigger threshold of 150 HU above baseline was achieved in the aorta.
Image analysis was independently performed by three observers in two sessions
separated by 4 weeks. Findings were compared directly with explanted liver pathologic
results. Diagnostic accuracy was evaluated using the JAFROC method. Sensitivity
and specificity with corresponding 95% confidence intervals were determined
Results: Atotal of 76 HCC nodules were present in explanted livers. On a lesion-by-
lesion basis, the mean sensitivity gadobenate dimeglumine-enhanced MRI for the
detection of lesions was significantly higher than that of CT (76% vs 62%; P <.05).
Likewise a slightly higher specificity was also noted (84% vs 82%) although the
difference was not significant. Undetected lesions were typically small HCC nodules
(<5 mm). The mean area under the JAFROC curve for gadobenate dimeglumine-
enhanced MRI (0.81) was significantly higher than that of CT (0.72) (P <.05).
Conclusion: Gadobenate dimeglumine-enhanced MRI is significantly more
sensitive than 64-slice CT for the detection and diagnosis of HCC in patients with
cirrhosis prior to liver transplantation.

also

B-007 1436 Eroy)
Comparison of 64-slice CT and 3-T-MRI with DWI for the detection of
hepatocellular carcinoma

B. Maiwald, D. Lobsien, T. Kahn, P. Stumpp;

Leipzig/DE (Bettina.Maiwald @ medizin.uni-leipzig.de)

Purpose: We compared contrast-enhanced 64-slice CT with 3-Tesla MRI using Gd-
EOB-DTPA and diffusion-weighted imaging in diagnosing hepatocellular carcinoma.



Methods and Materials: 43 patients (median age 61.4 years; 36 males, 7 females)
with suspected or proven HCC underwent a 3-phase-liver-CT with lopromide. An
additional 3-Tesla-MRI-examination with Gd-EOB-DTPA was performed within
the next two days. The anonymised images were evaluated by a radiologist with
respect to number and size of liver lesions. Detectability of lesions and image
quality were evaluated with a 5-point Likert-scale. Results were compared with
the gold standard of histological findings after tumour resection or biopsy or with
follow-up-examinations. Sensitivity, specificity, positive and negative predictive
values (PPV and NPV) were evaluated for both methods.

Results: MRI detected more liver lesions per patient (3.9 versus 3.4 in CT). Size
of lesions was greater in MRI with an average greatest diameter of 22.8 mm in
CT and 28.1 mm in MRI. Detectability of lesions was superior for CT (2.3 vs. 2.8
for MRI). Image quality was rated similar for CT and MRI (2.2 vs. 2.3). Sensitivity,
specificity, PPV and NPV were evaluated superior for MRI (sensitivity 92%, speci-
ficity 77.8%, PPV 85.2% and NPV 87.5% vs. sensitivity 88%, specificity 66.7%,
PPV 78.6% and NPV 80% for CT).

Conclusion: Although 64-slice CT-scans of the liver give a better detectability of
liver lesions compared to 3 T-MRl, less lesions per patient were detected. Gd-EOB-
DTPA-enhanced MRI showed higher sensitivity, specificity, positive and negative
predictive values in detection of HCC.

B-008 14:45

Value of MDCT angiography in the evaluation of the ectopic blood supply
of hepatocelular carcinoma
B. Song, G. Chen, Z. Li; Chengdu/CN (cjr.songbin@vip.163.com)

Purpose: To investigate the value of multidetector-row spiral CT angiography in
assessing the ectopic blood supply of hepatocellular carcinoma (HCC) and ad-
dressing the underlying morphological and pathological factors.

Methods and Materials: 306 patients with a total of 373 HCC lesions were
prospectively included in the study. Standardised MDCT multi-phasic acquisition
was performed for all patients. Thin-slice source images were reconstructed using
techniques of multi-planar reconstruction, curved planar reconstruction, maximum
intensity projection and volume rendering to display the hepatic artery and arterial
vasculature in the upper abdomen. The angiography images were interpreted
by three experienced abdominal radiologists. Factors such as the size, location,
pseudocapsule of HCC lesions and previous history of transarterial chemoembolisa-
tion (TACE) therapy were analysed with the incidence of the ectopic blood supply.
Results: Ectopic blood supply was found in 115 HCC lesions (30.8%). Diverse source
of ectopic arteries participating in HCC blood supply were shown, including internal
mammary artery, intercostals artery, inferior phrenic artery, left and right gastric
artery, cystic artery, epiploic branch of gastroduodenal artery, superior mesenteric
artery, right renal artery, right adrenal artery, right lumbar artery and abdominal wall
artery. Statistic analysis showed that the tumour size, the location and the status of
pseudocapsule of HCC lesion were significantly correlated with the presence and the
source of ectopic arteries, while the history of TACE therapy was slightly correlated.
Conclusion: MDCT angiography is able to provide comprehensive evaluation of
the ectopic blood supply of HCC and the related risk factors.

B-009 14:54

Intra- and inter-observer agreement of perfusion CT (pCT) measurements
in hepatocellular carcinoma (HCC): experience in 103 exams

G. Petralia’, S. Viotti', R. Montefrancesco,?, S. Raimondi', L. Bonello',

P. Summers', M. Bellomi'; 'Milan/IT, 2Lecce/IT (giuseppe.petralia@ieo.it)

Purpose: To assess intra- and interobserver agreement of perfusion CT (pCT)
measurements in patients with hepatocellular carcinoma (HCC).

Methods and Materials: After approval by our Institutional Ethics Committee,
103 pCT exams performed in patients with HCC were analysed using a dedicated
software package (perfusion CT 3), which provided the following measurements:
blood flow (BF), blood volume (BV), mean transit time (MTT) and permeability sur-
face area product (PS). The results from prospective pCT analyses by two readers
were analysed for inter-observer agreement. One reader repeated his analysis for
intra-observer agreement assessment. Intra- and inter-observer agreement was
assessed using the Bland-Altman approach.

Results: The geometric mean of the ratios (95% limits of agreement) for intra-observ-
er agreement was 1.00 (0.55-1.83) for BF, 0.99 (0.69-1.41) for BV, 0.99 (0.70-1.40)
for MTT, and 1.10 (0.47-2.60) for PS, with a higher interclass correlation coefficient
(ICC) for BF and BV (0.94 and 0.98, respectively) than for MTT and PS (0.90 and
0.90, respectively). The geometric mean of the ratios (95% limits of agreement) for
inter-observer agreement was 0.92 (0.50-1.66) for BF, 0.90 (0.45-1.80) for BV, 1.12
(0.62-2.03) for MTT, and 0.79 (0.16-3.80) for PS, with a higher ICC for BF and BV
(0.94 and 0.98, respectively) than for MTT and PS (0.68 and 0.71 respectively).

Conclusion: The higher intra- and inter-observer agreements suggest that BF and
BV measurements are likely to be more suitable than MTT and PS for possible
clinical use. The wide limits of agreement may however limit their utility.

B-010 15:03

Clinical utility of non-enhanced CT spectral imaging for differentiating
hepatocellular carcinoma from hepatic haemangioma: initial experience
P. Lv', X. Lin', J. Li2, K. Chen'; 'Shanghai/CN, 2Beijing/CN
(Jianying.Li@med.ge.com)

Purpose: To investigate the utility of CT spectral imaging with single tube, fast
80 kVp and 140 kVp switching scan mode during non-enhanced liver scans in
differentiating hepatocellular carcinoma (HCC) from hepatic haemangioma (HH).
Methods and Materials: This prospective study received IRB approval and pa-
tients’ informed consent. We analysed 53 patients (35 men) with 56 lesions (18
HH, 13 HCC with cirrhosis and 25 with HCC but without cirrhosis) scanned on a
Discovery CT750HD with spectral imaging scan mode during the non-enhanced
phase. The values of effective iodine content (elC) and Effective-Z were obtained
from the iodine-based material decomposition images. The slope (k) of CT number
changes as function of photon energy for the lesions was calculated as the CT
values at two energy levels (50keV and 130keV) divided by the energy difference
(80keV) from the spectral HU curve generated from a set of single energy images.
Two-sample t test was performed for these quantitative parameters between HH
and HCC with and without cirrhosis.

Results: The values of elC, k and Effective-Z in HH patients (0.98+0.62.0.59+0.37
and 8.14+0.40) were significantly higher than those in HCC patients with cirrho-
sis (0.58+0.39.0.37+0.23 and 7.90+0.25) (P < 0.05) and HCC without cirrhosis
(0.62+0.38.0.34+0.23 and 7.93+0.24) (P < 0.05). The sensitivity and specificity of
differentiating hepatocellular carcinoma from hepatic haemangioma by using these
parameters were 61% and 82%, respectively.

Conclusion: CT spectral imaging for non-enhanced liver scans maybe useful for
differentiating small haemangiomas and hepatocellular carcinomas.
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Imaging of the oesophagus and stomach
Moderators:

S.A. Jackson; Plymouth/UK
A.M. Riddell; Sutton/UK

B-011 1400

Tumour angiogenesis and first-pass perfusion using a low-dose method
at multidetector row CT in oesophageal squamous cell carcinoma:
radiologic-pathologic correlation

Z.G. Yang, T.W. Chen; Chengdu/CN

Purpose: To investigate correlations between first-pass perfusion CT parameters
using a low-dose method technique and immunohistochemical markers of angio-
genesis within esophageal squamous cell carcinomas.

Methods and Materials: Thirty-two patients with oesophageal squamous cell
carcinomas underwent first-pass perfusion scan with 64-section multidetector row
CT at 50 mAs. Perfusion parameters including perfusion (PF, in ml/min/ml), peak
enhanced density (PED, in HU), time to peak (TTP, in second) and blood volume
(BV, in ml/100 g) were measured. Post operative tumour specimens were assessed
for microvessel density (MVD) and vascular endothelial cell growth factor (VEGF)
expression. Correlation tests were performed to determine associations between per-
fusion parameters and MVD, or VEGF expression. Threshold of perfusion parameter
was obtained to discriminate VEGF-positivity from VEGF-negativity in this tumour.

Results: Mean PF, PED, TTP and BV were 38.47+30.26 ml/min/ml, 24.68+9.65 HU,
28.35+9.03 s, and 11.82+6.06 ml/100 g, respectively. PED and BV were correlated
with MVD (r=0.436 and r=0.648, respectively; all p < 0.05), whereas PF and TTP
were not correlated with MVD (r = 0.151 and r = 0.287, respectively; all p > 0.05).
In VEGF-positive group, PED and BV were correlated with VEGF expression (r =
0.576 and r =0.765, respectively; all p <0.05), but PF and TTP were not correlated
with the expression (r =0.361 and r = 0.239, respectively; all p > 0.05). A threshold
of BV (10.23 ml/100 g) achieved a sensitivity of 94.4%, and specificity of 92.9%
for discrimination of VEGF-positivity from VEGF-negativity.

Conclusion: The BV value of first-pass perfusion CT by using this low-dose method
could reflect the underlying angiogenesis, and can be an indicator for evaluating
this angiogenesis within oesophageal tumours.
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B-012 1409 (ro)
Relationship between presenting gastric symptoms and prediction of
patterns of gastric emptying
L.l. Sonoda, M.Y.Z. Halim, S.J. Middleton, K.K. Balan; Cambridge/UK
(luke @sonoda.co.uk)

Purpose: In patients presenting with upper gastrointestinal (Gl) symptoms, clini-
cal impression of rapid or delayed gastric emptying (GE) may be misleading. This
study was undertaken to determine the frequency of rapid/delayed GE compared
with clinical presentation in patients referred for GE scintigraphy.

Methods and Materials: A retrospective review of 642 consecutive GE studies
was performed. Each patient received a standard solid meal containing two large
eggs labelled with 12 MBq of 99mTc-tin colloid and a glass of water. Static imag-
ing in upright position (anterior and posterior 60 second) every 15 minutes was
performed for 150 min. using a large field of view gamma camera fitted with a
low-energy collimator and a computer system. GE was classified as normal, rapid
and delayed based on half-emptying time and percentage retained at 150 min.
Results: 70 (11%) patients with suspected rapid and 572 (89%) with suspected
delayed GE were studied. Normal, rapid and delayed GE, respectively, were
observed in 11 (16%), 54 (77%) and 5 (7%) patients with the clinical suspicion
of rapid GE and 178 (31%), 215 (37%) and 178 (31%) patients with suspected
delay in GE. One patient with suspected delay had a biphasic GE pattern. Positive
Predictive Value (PPV) of clinical suspicion for rapid GE was 77% while PPV of
clinical suspicion for delayed GE was 31%.

Conclusion: GE scintigraphy is very useful in the evaluation of patients with vari-
ous Gl symptoms, especially those with symptoms of a delayed GE, where clinical
impression is often misleading.

also
B-013 14:18 Eroy)
CT texture analysis in patients with oesophageal cancer: association with
tumour metabolism and stage
B. Ganeshan, K. Skogen, I. Pressney, D. Coutroubis, K. Miles; Brighton/UK
(b.ganeshan @sussex.ac.uk)

Purpose: To assess the potential for texture analysis of CT images in oesophageal
cancer to predict tumour metabolism and tumour stage.
Methods and Materials: The study comprised 29 patients with oesophageal cancer
of whom 8 were excluded due to oesophageal stents (n=6) or prior chemotherapy and
radiotherapy (n=2). Non-contrast enhanced CT images of the primary oesophageal
lesion obtained from PET-CT examinations underwent texture analysis in 21 patients.
Texture analysis was performed using TexRAD, a software algorithm that selectively
filters and extracts textures at different anatomical scales between filter value=0.5 (fine
detail) and filter value=2.5 (coarse features) with quantification as mean grey-level
intensity (MGl), entropy and uniformity. Texture parameters were compared to average
tumour FDG uptake (standardized uptake value: SUVavg) and tumour stage as deter-
mined by endoscopic ultrasound (nodal involvement) and PET (distant metastases).
Results: Coarse texture features correlated with SUVavg (Entropy: r=0.75, p=0.0001;
Uniformity: r=-0.75, p=0.00008). Medium texture also correlates with SUVavg (Entropy:
r=0.54, p=0.01; Uniformity: r=-0.54, p=0.01). Medium texture (MGl > 1.66) identified
patients above stage Il (sensitivity=85%, specificity=75%, accuracy=81%, p < 0.02).
Conclusion: CT texture analysis has the potential to identify oesophageal cancers
with adverse biological features.

also

B-014 14:27 &ros)

Preoperative locoregional (T and N) staging of gastro-oesophageal

cancer: magnetic resonance imaging (MRI) including diffusion weighted
sequences versus endoscopic ultrasound (EUS)

M. Cellina, F. De Cobelli, F. Giganti, C. Losio, E. Orsenigo, S. Kusamura,

P. Arcidiacono, C. Staudacher, A. Del Maschio; Milan/IT (cellina.michaela@hsr.it)

Purpose: The aim of this study was to determine the accuracy of Magnetic
Resonance (MR), including diffusion-weighted-imaging (DWI), in the preoperative
locoregional staging (T, N), of gastro-oesophageal neoplasms, compared with
Endoscopic ultrasound (EUS), currently the most widely used technique.

Methods and Materials: From November 2009 to June 2010, 22 patients affected
by gastro-oesophageal cancer (6 gastro-oesophageal junction, 2 oesophageal and
14 gastric cancer) were evaluated by an experienced radiologist with a 1.5-T system,
using a five-elements-cardiac-coil. The MR-protocol included DWI performed at
b value of 0 and 600 s/mm?. Apparent diffusion coefficients (ADC) of the primary
tumour and lymphonodes were calculated. 21 out of 22 patients underwent EUS
performed by three experienced gastroenterologists. We classified T-status in
stages T1-T2 (organ-confined neoplasia) as negative (T-) and T3-T4 (infiltrating
neoplasia) as positive (T+) and lymphonode stage as negative (N-) or positive
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(N+). The results of MR and EUS were compared with histopathological findings.
Sensitivity, specificity, positive predictive value (PPV), negative predicted value
(NPV) and accuracy were calculated for both T and N stages.

Results: Sensitivity, specificity, PPV, NPV and accuracy calculated for T stage
were as follows for MR: 55.5%,76.9%,62.5%,71.4% and 68%; while for EUS:
57%,76.9%,57%,76.9% and 70%; for N stage, for MR: 80%,75%,72%,81%,77%;
for EUS: 62.5%,66.6%,55.5%,72.7%,65%. Mean ADC of primary tumours was
1.32x10°* mm?/s+0.42; of lymphonode was 1.42x10° mm?/s+0.35.

Conclusion: In staging gastro-oesophageal cancer, MR and EUS are comparable
for T evaluation; MR seems to be superior than EUS in the evaluation of N-stage
due to the added value of diffusion-weighted imaging.

B-015 14:36

Diagnostic performance of multidetector-row computed tomography in the
staging of stomach cancer: a comparative analysis with histopathology
according to the 7" edition of the American Joint Committee on Cancer
(AJCC) cancer staging manual

S. Moon, |. Joo, J. Lee, S. Kim, J. Han, B. Choi; Seoul/KR

(radmsk @hotmail.com)

Purpose: To evaluate the MDCT performance for the preoperative staging of stom-
ach cancer using the 7™ edition of the AJCC staging system and histopathologic
results as the reference.
Methods and Materials: For establishing the new CT criteria for T2 and T3 ac-
cording to the new staging system, two radiologists reviewed MDCT images of 50
patients with surgically confirmed T2 and T3 cancers. With the new CT criteria,
two radiologists, blinded to endoscopic and histopathologic results, independently
reviewed the preoperative MDCT images of additional 114 patients with surgically
confirmed stomach cancers, and determined their TNM staging. The sensitivity,
specificity, and accuracy of the TNM staging were calculated.
Results: New CT criteria differed between T2 and T3 by the presence of full-
thickness tumour involvement and perigastric fat infiltration (p <0.0001). The overall
accuracy of T staging was 72.8% (83/114) for reviewer 1 and 80.7%(92/114) for
reviewer 2, while the overall accuracy of N staging was 69.3%(79/114) for reviewer 1
and 67.5% (77/114) for reviewer 2. In differentiating T1 from advanced cancer (=T2),
CT showed excellent performance with 88.2% (60/68) sensitivity for reviewer 1 and
91.2% (62/68) for reviewer 2. However, CT showed low performance for differen-
tiating T2 from T3 with sensitivity and specificity of 33.3% (4/12) and 50.0% (9/18)
for reviewer 1, and 16.7% (2/12) and 66.7%(12/18) for reviewer 2, respectively.
Conclusion: MDCT showed good overall performance in the preoperative T stag-
ing of stomach cancers according to the 7" edition of the AJCC staging system,
although it was limited in differentiating the T2 and T3. Meanwhile, MDCT showed
similar performance for N staging, as stated in the previous staging system.

also

B-016 1445 Eros)

Support vector machine for diagnosis of lymph node metastasis in gastric
cancer with multidetector computed tomography

Z.-L. Wang, X.-P. Zhang, L. Tang, Y.-S. Sun, K. Cao, Y. Cui; Beijjing/CN
(atjbjcui@hotmail.com)

Purpose: To evaluate lymph node metastasis (LNM) of gastric cancer with the
support vector machine (SVM) model, which is based on the tumour and lymph
node information on MDCT.

Methods and Materials: The institutional review board approved this retrospective
study. 175 patients (125 men, 50 women, mean age 59 years, range 30-85 years)
with gastric cancer who underwent MDCT before surgery were included. The tumour
maximum diameter, serosal invasion, Borrmann classification, number of all visible
lymph nodes, maximum lymph node short diameter and lymph nodes station were
measured and evaluated by two radiologists manually on CT images. A SVM model
was built with these 6 indicators above as input index. The output index was that LNM
of the patient was positive or negative on pathology. A standard machine-learning
technique called k-fold cross-validation was used to train and test SVM model. We
evaluated the SVM model with the receiver operating characteristic (ROC) curve. And
another radiologist classified the LNM of patients using maximum lymph node short
diameter as criterion. We compared SVM model with the radiologist by ROC curve.
Results: There were 134 LNM positive cases and 41 negative. The means of
the sensitivity, specificity and AUC of SVM model were 88.5%, 78.5% and 0.876,
respectively. While the diagnostic power of the radiologist classifying LNM by
maximum lymph node size was 63.4%, 75.6% and 0.757.

Conclusion: SVM model can help diagnose the lymph node metastasis of gastric
cancer preoperatively. It is better than the traditional lymph node size criterion.



B-017 14:54

Review of the radiological findings and study of the incidence of internal
herniations after laparoscopic Roux-en-Y gastric bypass surgery

P. Seynaeve', C. Lecluyse’, K. Carels', L. Cardoen’, S. Traen', B. Deylgat?,

F. Van Rooy', D. Devriendt', F. Vansteenkiste'; ' Kortrijk/BE, 2Leuven/BE
(clarisse.lecluyse @azgroeninge.be)

Purpose: To comprehensively describe the radiological findings and to study the
incidence of the different types of internal herniation after laparoscopic Roux-en- Y
gastric bypass surgery (RYGBP).

Methods and Materials: A series of 726 laparoscopic RYGBP were retrospec-
tively reviewed late December 2009. 51 internal herniations who required surgical
treatment were studied. CT examinations were performed with a 64 slice helical
scanner (GE Milwaukee) with IV contrast, no oral contrast was given due to the
emergency room setting of these examinations. The CT images were reviewed by
2 independent radiologist readers (CL,PS) and 1 non involved abdominal surgeon
(FV) and correlated with the postoperative findings.

Results: 51 internal herniations were detected by CT in a series of 726 RYGBP
patients in a time period of 9 months which correlates with an incidence of 7%.
This is slightly higher than the incidence reported in the literature of 3.1-4.5%. Of
these herniations only 4 (7.8%) involved the Petersen hernia space, the remainder
involved the jejunojejunostomy defect (92.2%). No herniations through the trans-
verse mesocolon were detected.

Conclusion: The incidence of internal herniation after laparoscopic RYGBP surgery
in our series was 7.8%. The main location for internal herniation was the jejunojeju-
nostomy defect, the Petersen hernia space was the second most affected location.
No herniations through the transverse mesocolon were detected. CT is the modality
of choice to evaluate the different internal herniations. A 100% detection rate for the
different types of internal herniation was found using contrast-enhanced helical CT.

B-018 15:03

Time-resolved MRI reveals motility changes after laparoscopic sleeve
gastrectomy

T. Baumann, A.-O. Schéfer, W.K. Karcz, M. Langer;

Freiburg/DE (tobias.baumann@uniklinik-freiburg.de)

Purpose: Laparoscopic sleeve gastrectomy (LSG) is a frequently performed bar-
iatric procedure. It has been assumed from nuclear-medicine studies that stomach
motility is altered after LSG, but direct visualisation has not been available. It was
the purpose of this study to evaluate gastric peristalsis before and after LSG by
means of time-resolved magnetic resonance imaging (MRI).

Methods and Materials: In this prospective study five female patients with a mean
BMI of 51.6 kg/m? underwent MRI before surgery and six days and six months
after LSG. Cine steady-state free precession sequences were used to analyse the
gastric motility after ingestion of 500 ml water with a temporal resolution of 0.86
s. Gastric volume was measured on axial image stacks acquired every 5 minutes
after fluid ingestion. Emptying half-times were calculated.

Results: Mean excess body-mass-index loss was 60.6% after six months. Dynamic
analysis showed that antral propulsive peristalsis was preserved immediately after
surgery and during follow-up, but fold speed increased significantly from 2.7 mm/s
before LSG to 4.4 mm/s after six months. The sleeve itself remained without recog-
nisable peristalsis in three patients and showed only uncoordinated motion in two
patients. Consequently the fluid transport through the sleeve was markedly delayed,
whereas the antrum showed accelerated propulsion with emptying half-time de-
creasing from 16.5 minutes preoperatively to 7.9 minutes six months after surgery.
Conclusion: Dynamic MRI could for the first time provide a detailed analysis of gas-
tric motility after LSG. The sleeve stomach represents an immobile tube, whereas
the preserved antrum shows accelerated folds and emptying after six months.

B-019 15:12

Patterns of recurrence after resection of gastrointestinal stromal tumors (GIST)
A.A.O. Plumb, R. Kochhar, M.B. Taylor, M. Leahy; Manchester/UK
(aaoplumb@doctors.net.uk)

Purpose: To determine the timecourse, anatomical pattern and imaging appear-
ances of recurrent gastrointestinal stromal tumours (GIST) after surgical resection,
and to determine factors associated with higher recurrence rates.

Methods and Materials: Cases were identified from the hospital GIST database.
Clinical features, surgical details, histopathologic results and follow-up imaging
were reviewed. Where recurrences were found, locations of recurrence and the
conspicuity of liver lesions on arterial versus portal phase imaging were recorded.
Results: 91 cases with complete excision were identified, of which 66 were gastric.
The majority presented with bleeding (35%) or abdominal pain (20%). 28 cases were

low-risk, 22 intermediate and 41 high-risk. There were 19 relapses, all in the high-
risk group. 50% of relapses occurred within 1 year and 85% within 3 years. When
compared to high-risk tumours without relapse, the relapsed group was more likely
to be non-gastric (p < 0.05), a large tumour (mean 14 cm versus 10 cm, p < 0.05)
or a high mitotic rate (mean 40 per 50 high-power field versus 7, p < 0.05). Com-
monest sites for recurrence were the liver and mesentery. Some liver lesions were
more conspicuous in the arterial phase and others better seen in the portal phase.
Conclusion: Recurrence after complete excision of GIST is commonest in the liver
and mesentery. The majority of recurrences occur early (< 1 year) but late recur-
rences do occur. Dual-phase imaging of the liver is recommended as conspicuity
is variable. Relapse is more likely with larger, more mitotically active tumours even
within the high-risk category, suggesting a "very high risk" subcategory exists.

B-020 15:21

Two different ways for screening of cirrhosis-related oesophageal varices:
Doppler haemodynamic indices of portal system versus “Platelet count/
splenic diameter” ratio

A. Hekmatnia, R. Barikbin, P. Adibi, N. Omidifar, M. Farghadani, B. Tavakoli,

S. Etezazian, A. Ghazavi, F. Hekmatnia; Esfahan/IR (hekmatnia@med.mui.ac.ir)

Purpose: Comparing accuracy of Doppler sonography versus PC/SD ratio for the
screening of oesophageal varices (EV) in cirrhotic patients to find a less expensive,
safer and more available way than upper gastrointestinal endoscopy (UGIE) for
those patients needs prophylactic actions of EV bleeding to lessen Socio-medical
burden of increasing UGIE.

Methods and Materials: During two years patients with cirrhosis referred to Al
-Zahra hospital enrolled. Clinical examination, haematology and liver function tests,
Grey-scale ultrasonography and Doppler sonography of hepato-portal system were
done. Degree of oesophageal varices was assessed at UGIE; Paquet’s grades
0 - Il were classified as group A (0-I; No or Mild EV) and B (lI-1ll; moderate to
severe EV). Portal haemodynamic indices (liver vascular, portal hypertension and
congestive index) and the relationship of the presence and degree of EVs with PC/
SD ratio and Doppler results were evaluated.

Results: 50 consecutive cirrhotic patients (52.1+16.2 year; 41 males and 9 females)
were enrolled: 38% patients in group A while 62% in group B. PC/SD ratio significantly
predicted high-risk EVs. It was significantly (p <0.0001) different between groups. Portal
hypertension index had statistically significant correlation with degree of EVs (p <0.029).
Doppler ROC area under the curve was not significant, but was close (AUC=0.64).
Conclusion: PC/SD ratio and Doppler results are independently associated with
the presence of EV and can predict its severity. PC/SD ratio can be more help-
ful for primary screening of EVs because it is more sensitive and accurate and
cheaper than Doppler.
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B-021 1400

Feasibility of CT-perfusion integrated in routine whole body ce-FDG-PET/
CT study in lung cancer: relationship of perfusion measurements and
glucose metabolism parameters

C. Caprarao', D. Ippolito’, L. Guerra', G. Di Pisa?, C. Messa', S. Sironi'; 'Milan/IT,
2Monza/IT (cristinacapraro @hotmail.it)

Room D1

Purpose:To assess the feasibility of integrated CT-perfusion (CT-p) into a routine
full diagnostic clinical protocol of whole-body FDG-PET/CT in patients with lung
cancer in order to evaluate the relationship between perfusion measurements and
glucose metabolism.

Methods and Materials: Forty-three consecutive patients with known or suspected
lung cancer who were referred for FDG-PET/CT staging were prospectively enrolled
in our study. After acquisition of a low-dose PET/CT, a split injection ce-CT protocol
including a 30 sec CT-perfusion scan of the lung lesion (dynamic acquisition of
4 dynamic slice/scan; 30 scans; i.v. administration of 50 ml of iodinated contrast;
5 ml/sec)and diagnostic whole body ce-CT (i.v. administration of 80 ml of contrast;
3.5 ml/sec; 60 sec delay) were performed. CT perfusion data were used to calculate
a range of parameters of tumour vascularity (BF, BV, MTTT and PS).
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Results: The perfusion images were analysed using a commercially available software
(Perfusion 3.0; Advantage; GE) which generated a quantitative map of arterial perfu-
sion. Regression analysis was used to analyse the statistical relation in terms of size,
location, tumour histotype, for SUVmax (standardised uptake value) and for perfusion
parameters. In our series, a trend for perfusion parameters MTT and PS was found be-
ing higher in small tumours; particularly, a significant difference was achieved in relation
to the size (p =0.03) between tumour >3 cm and tumour <3 cm (mean value MTT: 9.2
vs 4.7 sec; m.v. PS 14.9 vs 4.8 ml/min/100 g). Interestingly, highest correlations (linear
regression) were detected between BV, BF and SUVmax for all size of the tumour.
Conclusion: The integrated CT-perfusion protocol into a ce-PET/CT examination
appears to be a technically feasible tool providing functional information about
tumour vasculature and tumour pathophisiology related to metabolism and angio-
genesis, thus helping the therapeutic approach.

B-022 14:09

Diffusion-weighted MR imaging in comparison with integrated ['°F]-FDG
PET/CT for N-staging in patients with lung cancer

S. Pauls', S.A. Schmidt?, M.S. Juchems?, O. Klass?, M. Luster?, S.N. Reske?,
H.-J. Brambs?, S. Feuerlein?; 'Liibeck/DE, 2UIm/DE (s.pauls @sana-luebeck.de)

Purpose: To determine the diagnostic accuracy of diffusion-weighted imaging (DWI)
for staging of thoracic lymph nodes in patients with lung cancer, and to compare
these results with conventional MRI and PET/CT.

Methods and Materials: 20 patients with lung cancer were included in this
study. In all patients FDG-PET/CT was routinely performed to stage lung cancer.
Additionally, MRI (1.5 T) was performed (non-contrast T1w, T1w post contrast,
T2w, DWI sequences: b-values 0, 400, 800 s/mm?). With PET/CT there were five
patients with NO, three patients with N1, five patients with N2 and seven patients
with N3. Image analysis was performed by two radiologists (R1 and R2). First the
T1 post contrast sequence was analysed. In a second session, the DWI| sequence
(b=800) was analysed.

Results: MR imaging with or without DWI agreed with the results of the PET/
CT regarding the N stage in 80% of the patients - 15% were understaged and
5% overstaged. Interobserver agreement was r=0.98 for DWI and r=1.0 for MRI.
Compared with PET/CT MRI overstaged one and understaged four patients, while
DWI overstaged one and understaged three patients: correlation coefficients of
0.814 (R1 and R2) for MRI and 0.815 (R1) and 0.804 (R2) for DWI. ADC values
were not significant different regarding the localization of lymph node metastases.
Conclusion: DWI does not show a clear advantage over conventional MR proto-
cols in the N staging of lung cancer. MRI with or without DWI shows a moderate
correlation with PET/CT with a tendency for understaging.

B-023 14:18

Correlation of iodine-related attenuation in dual energy CT with
standardised uptake value of FDG-PET-CT in lung cancer

G. Schmid-Bindert, T. Henzler, C. Tianging, P. Apfaltrer, C. Manegold,
S.0. Schénberg, C. Eink; Mannheim/DE (christian.fink@umm.de)

Purpose: To investigate whether iodine-related attenuation (IRA) measured with
contrast-enhanced dual energy CT (DECT) correlates with maximum standardised
uptake value (SUVmax) of FDG-PET-CT in patients with lung cancer.

Methods and Materials: In a retrospective analysis 37 patients (mean age 69
years) with histologically proven lung cancer (29 NSCLC, 8 SCLC) who under-
went DECT as well as FDG-PET were identified from the RIS. The mean interval
between both exams was 39 days; in 17 patients the interval was 20 days or less.
Contrast-enhanced DECT was performed on a first-generation dual source CT
(Definition, Siemens) using a slice collimation of 1.2 mm, 80 and 140 kV tube
voltages, and a scan delay 35 s. Using a commercial postprocessing algorithm
(virtual non contrast - VNC) the mean and maximum IRA of FDG-positive primary
tumours (n = 32) and lymph nodes (n = 71) were determined and correlated to the
SUVmax of FDG-PET-CT exams (Biograph mCT, Siemens).

Results: In the entire cohort there was no meaningful correlation between the
mean and maximum IRA and SUVmakx, if all lesions were considered. However,
for primary tumours a weak correlation between maximum IRA and SUVmax was
observed (r=0.51, p =0.003). If only patients were considered who received DECT
and FDG-PET-CT within an interval of 20 days or less there was a strong correla-
tion between maximum IRA and SUVmax of primary tumours (r = 0.77, p = 0.002).
Conclusion: IRA of DECT correlates with SUVmax of FDG-PET-CT in primary
tumours and might be valuable as a functional surrogate parameter for response
assessment in lung cancer.
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B-024 1427

Diagnostic accuracy of FDG PET/CT and CT for lymph node metastasis of
T1 non-small cell lung cancer manifesting as subsolid nodules

C. Park, S. Lee, J. Paeng, J. Goo, H. Lee, J. Kim; Seoul/KR
(cmpark@radiol.snu.ac.kr)

Purpose: To retrospectively evaluate the diagnostic accuracy of FDG-PET/CT
and CT examinations for nodal staging of T1 non-small cell lung cancers (NSCLC)
manifesting as subsolid nodules, and to compare them with solid T1 NSCLCs.
Methods and Materials: From January 2005 to February 2010, among 5873 patients
diagnosed with NSCLC, 347 patients (M:F = 200:147, mean age 61.9 + 10.4 years)
who had a pathologically proven T1 NSCLC with lymph node staging and available
preoperative FDG-PET/CT images were included in this study. From these 347 pa-
tients, 112 patients (M:F = 47:65) were categorised into subsolid NSCLC group and
the remaining 235 patients (M:F = 153:82) into solid NSCLC group. Sensitivity, speci-
ficity, and accuracy in nodal staging were compared on patients' basis between FDG
PET/CT and CT examinations, and between the subsolid and solid NSCLC groups.
Results: Nodal metastases were found in 7 patients (6.3%) in subsolid NSCLCs
group and 63 (26.8%) patients with solid NSCLCs (P < 0.05). In the subsolid
NSCLC group, sensitivity, specificity, and accuracy of FDG-PET/CT were 14.3%,
87.6%, and 83.0%, respectively, and those of CT were 14.3%, 95.2%, and 90.2%,
respectively. There were no significant differences in diagnostic accuracy in the
subsolid NSCLC group, between FDG-PET/CT and CT (P > 0.05). In the solid
NSCLC group, sensitivity, specificity, and accuracy of FDG-PET/CT were 25.4%,
82.0%, and 66.8%; those of CT were 23.8%, 88.4%, and 71.1%, respectively.
Conclusion: The sensitivities of PET/CT and CT for nodal metastasis is very low
in subsolid NSCLC, and FDG-PET/CT does not provide additional diagnostic ac-
curacy for nodal staging in subsolid T1 NSCLC.

B-025 14:36

Lung cancer screening: sensitivity of ultra-low-dose versus low-dose
MDCT in pulmonary nodule detection

C. Rampinelli, L. Funicelli, S. Raimondi, S. Meroni, D. Origgi, M. Bellomi;
Milan/IT

Purpose: To compare the sensitivity of ultra-low-dose Multi-Detector-Computed-
Tomography (MDCT) with low-dose MDCT in pulmonary nodule detection.
Methods and Materials: This prospective study was approved by the institutional
Ethics Committee and all participants signed an informed consent. A 16-detec-
tor row CT (1.25 mm section-thickness) with low-dose (LD-MDCT, 30 mA) and
ultra-low-dose (ULD-MDCT, 10 mA) tube currents was performed subsequently,
on different breath-holds, in 109 subjects. Body Mass Index (BMI) was reported
for each subjects. Two radiologists independently reported all nodules (location,
size, attenuation) for each technique and a consensus was obtained in a second
session. McNemar’s test was used to assess differences in pulmonary nodule
detection with the two techniques. Sensitivity of each technique was calculated
with 95% confidence intervals (Cl). P-values < 0.05 were considered significant.
Results: The sensitivity for all nodules (n = 790) was 74% (95%Cl, 71%-77%) and
72% (95%Cl, 69%-74%) for LD-MDCT and ULD-MDCT, respectively (McNemar’s
test p-value: 0.46), while the sensitivity for nodules >4 mm was 80% (95%Cl, 76%-
84%) and 78% (95%Cl, 74%-82%), respectively. We found a similar agreement for
subject with BMI< 25 and BMI=25 between the two techniques.

Conclusion: A dose reduction to 66% of the corresponding dose at low-dose chest
CT was shown to cause no significant difference in pulmonary nodule detection
rate with thin-section MDCT.

B-026 14:45

Influence of body region adapted reference tube current modulation on
radiation dose for oncologic staging examinations of the thorax and
abdomen with computed tomography

G. Pache, J. Buerk, S. Bulla, M. Langer, P. Blanke;

Freiburg/DE (gregor.pache @uniklinik-freiburg.de)

Purpose: To evaluate the influence of a body region adapted switch of the reference
tube current (ref. mAs) for automated exposure control (AEC) in combined computed
tomography (CT) staging examinations of the thorax and abdomen as compared
with either fixed ref.mAs or two subsequent examinations with matched ref.mAs.
Methods and Materials: In this institutional review board approved prospective
study, 315 patients, referred for CT examinations of the thorax and abdomen
(Siemens Definition, Forchheim, Germany) were randomised to three groups: A:
subsequent thorax (120 ref.mAs) and abdomen (240 ref.mAs) scan, B: combined
scan (240 ref.mAs) or C: combined scan with adaptive switch of ref.mAs (thorax
120 ref.mAs/thorax 240 ref.mAs) at the height of the diaphragm. Scan length,



objective image quality were assessed. Radiation dose estimates were calculated
from the dose length product.

Results: There were no significant differences concerning patient age and BMI ([kg/
m2): A: 25.4 + 4.0; B: 25.4 + 4.8; C: 25.2 + 3.6). Mean total scan length was
comparable for all groups ([cm]: A: 63.8 + 3.6; B: 63.2 + 3.3.3 cm; C: 63.4 + 3.9),
not including redundant coverage [group A (12.2 + 2.3 cm)]. Image noise at the
height of the pulmonary artery bifurcation and renal arteries was comparable for all
groups, whereas group B showed significant less image noise at the height of the
shoulder girdle. Group C exhibited a significant dose reduction of 16.3% and 13.5%
as compared to groups A and B (estimated effective dose (mSv): A: 15.3 +4.1; B:
14.8 +4.9;C:12.8 +3.2, p<0.001).

Conclusion: Body region adapted reference tube current modulation allows for
significant dose reduction for oncologic CT staging examinations of the thorax
and abdomen. As compared to subsequent scans redundant imaging is avoided.

also

B-027 1454 CEros)

Review of urgent lung cancer referrals recommended by radiologists
reporting chest x-ray
S. Chellamuthu, M. Bansal, S. Matthews; Sheffield/UK (csanthi@gmail.com)

Purpose: A policy was introduced in Sheffield Teaching Hospitals in 2003 by the
radiologists to refer all the patients with definite mass lesion, lobar collapse and
unresolved pneumonia to the lung cancer clinic. The aim of this study was to
determine the percentage of malignancy, whether the referrals were appropriate,
assess waiting times on chest clinic and subsequent CTs and identify any weak-
nesses in the direct referral process.

Methods and Materials: Retrospective review of all the CXR referrals in the year
2008. The chest x-ray pattern and appearance, source of referrals, waiting times,
referral to previous imaging, the appropriateness of referral and the percentage of
malignancy were all recorded.

Results: Chest x-rays of 163 patients referred as per protocol were reviewed, of
which 52% of referrals were from GP and 48% from hospital practitioners. 133
had mass lesion/nodules, 13 atelectasis, 12 consolidation, 4 pleural effusion and
1 mediastinal widening. Malignancy was detected in 53% of the total referrals,
75/163 mass lesions, 6/6 atelectasis, 1/7 consolidation, 1/4 pleural effusion and
13/163 had no final diagnosis. 87% of the patients were seen in the clinic within a
month and 83% had CT within the 20 days of CXR and 92% had CT prior to the
clinic appointment. 86% of the referrals were appropriate

Conclusion: Mass lesion and lobar atelectasis were associated with a high rate of
malignancy. This policy increased the number of referrals to the cancer clinic and
proved to be an efficient service in identifying and treating the malignancy early.

B-028 15:03

Relationship between lung cancer and pulmonary emphysema

N. Sverzellati', G. Randi?, E. Calabro?, M. Silva', J.-M. Kunhigk®, A. Marchian®?,
M. Zompatori¢, U. Pastorino?; 'Parma/IT, 2Milan/IT, Bremen/DE, “Bologna/IT
(nicolasve @tiscali.it)

Purpose: To determine the relationship between lung cancer and emphysema by
using high-precision 3D image analysis tools on volumetric thin-section CT data.
Methods and Materials: Low-dose thin-section CT emphysema features of sub-
jects with either symptomatic or screening-trial detected lung cancer (n = 124) were
compared with those of 987 controls recruited by the same lung cancer screening
trial. All CT scans were obtained according to the same protocol and analysed with
a prototypical emphysema detection software (MeVis research), which provides a
region-based assessment of the following parameters: lung volumes, mean lung
density, emphysema index and four classes of emphysema clusters with different
volumes. Multiple regression models were used to assess emphysema features
as potential risk factor for lung cancer, after allowance for gender, age, body mass
index (BMI), smoking history, forced expiratory volume in one second (FEV,), forced
vital capacity (FVC), and FEV /FVC ratio.

Results: We found no compelling evidence to suggest that any emphysema feature
was associated with lung cancer. No differences in terms of emphysema phenotype
were observed between subjects with screening-detected lung cancer and those
with cancer detected outside the screening trial. The likelihood of lung cancer was
significantly higher amongst those with airflow obstruction on spirometry (odds ratio
=0.91, 95% confidence interval [CI] 0.88-0.93).

Conclusion: These results show an increased risk of lung cancer associated
with airway obstruction. However, emphysema per se is not associated with an
increased risk of lung cancer.

B-029 15:12

Course and variation of the intercostal artery: CT angiographic study and
clinical relevance
E.J. Helm, N. Rahman, F.V. Gleeson; Oxford/UK (emmajhelm @hotmail.com)

Purpose: The intercostal artery (ICA) is vulnerable to injury during pleural interven-
tion. The purpose of this study was to describe the course of the ICA in order to
define the length and position of unprotected artery.

Methods and Materials: CT pulmonary angiograms demonstrating the ICA,
performed for suspected PE, were analysed. Coronal MIP images were created
to show the relationship of the ICAs to the ribs and custom-designed software
was used to calculate the distance from each artery to the edge of the rib above
and below. Analysis included the position and extent of unprotected artery and the
variation in position with age (SD and coefficient of variation).

Results: 298 arteries from 47 patients were analysed (median age 60; IQR 47
to 69). The percentage of arteries that was exposed decreased progressively
with increasing distance from the spinous process. Immediately adjacent to the
transverse process 83.4% of arteries were not protected by the intercostal groove
(ICG) at sites of potential pleural intervention. However, 7 cm lateral to the spinous
process 99.0% of ICAs were protected by the ICG. Variability of arterial position was
positively correlated with both age and rib space number (p =0.009 and p =<0.001).
Conclusion: The intercostal artery is not protected by the intercostal groove
posteriorly, making it vulnerable to damage during pleural intervention. Perform-
ing pleural intervention at least 7 cm lateral to the spinous process significantly
reduces the risk of ICA injury.

B-030 15:21

Whole tumour perfusion of peripheral lung carcinoma: evaluation with
first-pass low-dose CT perfusion imaging
Z.G. Yang, Y. Li; Chengdu/CN

Purpose: To prospectively assess the feasibility of a whole-tumour perfusion
technique using low-dose 64-detector row MDCT and to analyse the variation of
CT perfusion parameters of peripheral lung carcinoma.

Methods and Materials: Ninety-seven pathologically confirmed primary peripheral
lung carcinoma were performed with low-dose whole-tumour perfusion CT, which
was subdivided into subgroups including pathological types, sizes or the status of
lymph node metastasis. Dynamic acquisitions encompassing the whole tumour
were adopted to quantify perfusion of the whole-tumour during first-pass of contrast
medium with a 64-detector MDCT. A 40-mAs tube current product was used to reduce
the radiation exposure. Perfusion, peak enhancement (PEI), time to peak (TTP) and
blood volume (BV) were measured and statistically compared among subgroups.
Results: Mean values for low-dose perfusion, PEI, TTP and BV of the 97 lung
carcinomas were 61.2 ml/min/mi+47.5 (range, 6.7-238.7), 58.9 HU+46.9 (range,
13.5-235.2), 33.7sec+9.8 (range, 11.5-60) and 31.6 ml/100 g+25.1 (range, 3.4-
120.3), respectively. No statistical differences were found in all perfusion parameters
among histological types (p > 0.05), whereas considerable differences with higher
perfusion, PEIl and BV were noted in tumours with T1 stage than in those with T2
stage and in those with T4 stage (p <0.05),and perfusion of the tumours with distant
metastasis manifested significantly higher than those of the tumours without distant
metastasis (p < 0.05), No statistically significant differences were found between
nodal metastasis positive and negative groups (p > 0.05).

Conclusion: Low-dose perfusion imaging could provide a feasible method for as-
sessment of whole-tumour perfusion of peripheral lung carcinomas, and perfusion
parameters were associated with tumour size and distant metastasis.
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B-031 14:00

Efficacy of microwave ablation therapy of pulmonary metastases: tumour
control and survival

T.J. Vogl, S. Zangos, M.G. Mack, N.N. Naguib, N.E. Nour-Eldin;

Frankfurt a. Main/DE (t.vogl@em.uni-frankfurt.de)

Purpose: To prospectively evaluate effectiveness, follow-up imaging and safety
of microwave ablation in patients with pulmonary metastases.

Methods and Materials: This prospective study was approved by the institutional
ethical committee board; informed consent was obtained. The study included 180
ablation sessions for lung tumours in 120 patients (47 males/73 females; mean 58.9
years, SD:12.1) between 2007 and 2010. Pulmonary metastases originated from
colorectal cancer (n=70), breast cancer (n=30), hepatocellular carcinoma (n=15)
and renal cell cancer (n=5). Exclusion criteria for ablation were lesions > 5 cm in
diameter or > 5 in number and coagulopathy. Percutaneous microwave ablation
was performed under CT-fluoroscopy guidance. Tumour criteria, response and
post ablation complications were assessed. Mixed linear modeling and logistic
regression were performed.

Results: Preablation tumour volume was 2.1 cm? (range, 0.32- 5.4 cm3, SD:1.59),
mean largest axial diameter was 1.9 cm (0.6-5 cm, SD:1.2). Kaplan-Meier analysis
yielded a 1-year survival of 85.5%. At follow-up (6-24 months, mean:9.2), tumour
control response was more favourable for lesions < 3 cm in diameter (tumour
recurrence in 11.4% (8/70)) versus tumours > 3 cm (tumour recurrence in 32%
(16/50) (P=0.01). No procedure-related mortality within 3 months post ablation
was documented. Histopathology was statistically nonsignificant for end results.
Immediate complications included pneumothorax (11.1%), haemoptysis (9%) and
pulmonary haemorrhage (5%).

Conclusion: Microwave ablation is a minimal-invasive procedure and may be
safely applied to pulmonary metastases. Tumour control response is favourable
for lesions up to 3 cm in diameter with increased incidence of recurrence for larger
tumours. Histopathology of metastases is statistically nonsignificant for results.

B-032 14:00

Role of pulmonary transarterial chemoembolisation followed by
microwave ablation therapy in the treatment of pulmonary metastases
N.-E.A. Nour-Eldin, N.N. Naguib, A. Ola, T. Gruber-Rouh, T. Lehnert, T.J. Vogl;
Frankfurt a. Main/DE (nour410@hotmail.com)

Purpose: To prospectively evaluate the effectiveness of combined use of transpul-
monary artery chemoembolisation (TPCE) followed by microwave ablation (MWA)
on tumour control and patients survival.

Methods and Materials: This prospective study included 80 patients (38 males, 42 fe-
males; mean age 56.9 years). Pulmonary metastases were originating from: colorectal
carcinoma (n:50), breast ca (n:15), hepatocellular ca (n:15). From 2-4 sessions of
TPCE were performed with 4 weeks interval before MWA. The pulmonary artery
segment supplying the tumours was selectively catheterised through transfemoral
vein approach. The chemotherapeutic agent mitomycin C (10 mg/m?) was injected
followed by 5-10 ml lipiodol and starch particles (Embocept). MWA was performed
under CT-fluoroscopy guidance. Tumour criteria, response and post-ablation com-
plications were assessed. Follow-up accomplished using CE-CT and MRI.
Results: At follow-up (6-24 months, mean: 9.2months), 20% (16 of 80) of patients
had residual or progressive disease at the ablation site, predicted by using index size
of larger than 3 cm (P=0.01). According to RECIST criteria: complete response was
achieved in 55 patients (68.8%), stable disease in 9 patients (11.3%) and tumour
progression in 20%. Mean time to tumour progression was 8.7 months. Kaplan-
Meier analysis yielded an actuarial survival of 90% and 80% at 1 and 2 years,
respectively. Histopathology was statistically non-significant factor for end results
of treatment (P=0.07). All patients tolerated the repeated TPCE treatments without
major adverse effects. Microwave-associated complications were: pneumothorax
(8%), haemoptysis (6%) and pulmonary haemorrhage (8%). No procedure-related
mortality within 3 months post-treatment.

Conclusion: TPCE might be combined with ablation in the management of pul-
monary metastases to induce synergetic effect in order to potentiate tumor control
and improve survival.
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B-033 14:18

MRI chest parameters used in the assessment of tumour response post-
microwave ablation of pulmonary neoplasms

N.-E.A. Nour-Eldin, N.N. Naguib, A. Ola, T. Gruber-Rouh, T. Lehnert, T.J. Vogl;
Frankfurt a. Main/DE (nour410@hotmail.com)

Purpose: To determine the value contrast enhanced (CE-MRI) follow-up in the as-
sessment of tumour response of microwave (MW) ablated pulmonary metastases
by correlating the results with CE-CT.

Methods and Materials: This prospective study included 130 ablation sessions
for pulmonary metastases in 80 patients. CE-MRI chest scanning was performed
1 week before the ablation and at 24 hours, 3, 6, 9 and 12 months post-ablation.
Thin section CT volumetric measurement of the lesions was performed at the same
time periods as a second parameter for comparison.The lesion MRI enhancement
intensity in each study was estimated, and the ratio to the paraspinal muscle en-
hancement intensity at the same level was measured (lesion muscle signal (LMS)
ratio).The correlations between post-ablation follow-up CT volume of tumours and
CE-MRI LMS ratio at the follow-up periods were assessed.

Results: The preablation tumour volumes range: 0.26-5.29 cm (mean:1.75 cm?,
SD: 1.59). LMS ratio < 1 was associated with post-ablation reduction of tumour
volume (denoting scaring), while LMS ratio > 1 were noted in preablation due
to high contrast enhancement of the tumour, in 24 h post-ablation due to the
inflammatory response associated with the thermal ablation and due to tumour
residue or progress. Weak correlation was detected between the LMS-ratios and
CT-volumetric changes in 24 h post-ablation.Strong correlation between the LMS
ratios was estimated between the follow-up periods of 3 months (Spearman R:
0.62, p=0.0021), 6 months (Spearman R: 0.66, p=0.001), 9 months (Spearman R:
0.61, p<0.001) and 12 months (Spearman R: 0.7, p < 0.00001).

Conclusion: CE-MRI follow-up of the MW ablated lung tumours can be used ef-
fectively to assess the tumour response to ablation using LMS ratio as a parameter
of assessment.

B-034 14:27

Regional chemoperfusion (TACP) and transpulmonary chemoembolisation
(TPCE) in thoracic lesions: online therapy control with C-arm computed
tomography

T.J. Vogl, N.N. Naguib, N.E. Nour-Eldin, T. Lehnert, E.C. Mbalisike;

Frankfurt a. Main/DE (t.vogl@em.uni-frankfurt.de)

Purpose: To evaluate the role of C-arm CT for online fluoroscopy in regional tran-
sarterial chemoperfusion (TACP) and transpulmonary chemoembolisation (TPCE)
of primary and secondary malignant thoracic lesions.

Methods and Materials: From 2008 to 2009, 31 patients (20 males/11 females,
average age: 61.7 years, range 22-84) with 53 thoracic malignant lesions from
different origin (primary or secondary pulmonary lesions (n = 37), pleural mesothe-
lioma (n = 16)) were treated with TACP or TPCE using flat-detector CT (FD-CT).
A C-arm CT of the latest generation was used to localise the lesions before local
chemotherapy (Artis Zeego, Siemens, Forchheim). For TACP, a 220° rotation and
a volume of 150 ml (ratio of 1:2 contrast/normal saline), delay 2 sec, flow 12 ml/
sec was used. For TPCE, a volume of 75 ml (ratio of 1:2 contrast/normal saline),
delay 2 sec, flow 3 ml/sec was used.

Results: TPCE C-arm CT allowed the evaluation of the degree of perfusion of
the tumour, and the geographic areas of enhancement correlated with the post-
interventional lipiodol uptake in the MSCT. In the TACP the involved intercostal
arteries were visualised, and in 30% of interventions the catheter had to be repo-
sitioned for the following intervention.

Conclusion: C-arm CT provides additional information on the vascular character-
istics and perfusion of lung lesions resulting in a change of interventional strategy
in a relevant number of patients.

B-035 14:36

Transarterial thoracic chemoperfusion in the treatment of malignant
pleural mesothelioma: assessment using C-arm CT and CT

E.C. Mbalisike, J. Gurung, A. Azizi, P. Farshid, A. Davishi, T.J. Vogl;
Frankfurt a. Main/DE (embalisike @yahoo.com)

Purpose: To evaluate the effect of regional transarterial thoracic chemoperfusion
(TACP) in the palliative treatment of recurrent malignant pleural mesothelioma (MPM).
Methods and Materials: 23 patients (4 females and 19 males) age range 26-85
years (mean age 64.3, SD 10.7) were assessed. 71 sessions (mean session of 3.1/
patient) were done. C-arm CT was used to confirm catheter position and diameter of
intercostals arteries. Response of MPM was assessed using MSCT. Mesothelioma
volume (MV) and the aerated lung volume (ALV) were evaluated and a relationship
between both attempted. Statistical tests used were Hahn’s regression prognosis



interval, Spearmann-Rang correlation coefficient and interclass correlation (ICR).
Results: Using the C-arm CT, catheter position was altered in 3 patients. A mean
intercostals artery diameter of 3.829 was obtained for the patients having MPM and a
mean of 2.533 for patients without. Changes of MV/ALV showed a confidence interval
of 0.95 for increasing regression coefficient (-4.353 and 6.143) at the last cycle. A
mean of 13.10% MV changes was found in 65% of patients that responded. Correla-
tion between ALV and MV yielded rho = 0.916, P = 0.002 using Spearmann-Rang
correlation coefficient. Correlating changes of MV/ALV and patient symptom yielded,
for chest pain P = 0.007, ICR (rho) = 0.95, repeatability = 0.858. For dyspnoea rho
= 0.95, repeatability = 0.761, and for weight loss rho = 0.95, repeatability = 0.688.

Conclusion: TACP showed promising results when used to treat patients with
MPM. This result was shown in the 65% of patients that responded to treatment.

B-036 1445

Transpulmonary chemoembolisation (TPCE) in nonresectable lung
metastases: tumour control and survival

T.J. Vogl, R. Hammerstingl, S. Lindemayr;

Frankfurt a. Main/DE (t.vogl@em.uni-frankfurt.de)

Purpose: To evaluate tumour response with volumetric assessment for tumour
sizes after treatment of nonresectable lung metastases with transpulmonary che-
moembolisation (TPCE) in palliative intention.

Methods and Materials: Between 2001 and 2009, 194 patients (95 females, 99
males; mean: 57.4 years) suffering from 3,112 unresectable lung metastases were
treated with 1 to 12 TPCEs (mean: 3.6 sessions/patient). They featured a mean of
16.0 metastases of different origins: colorectal carcinoma (n=74), breast cancer
(n=27), renal cellular carcinoma (n=14), sarcoma (n=14), melanoma (n=6) and
others (n=59). Tumour-feeding arteries were selectively probed after puncturing the
femoral vein, and 5-10 ml lipiodol, 5-10 mg mitomycin and microspheres (Spherex)
were administered during balloon protection. At 4-week intervals, diagnosis and
follow-up were accomplished by unenhanced and contrast-enhanced CT.
Results: All patients tolerated the repeated treatments without adverse effects.
No complications or influences on labaratory parameters were observed. In 22.6%
(n=44) moderate to high lipiodol uptake was found while 77.3% (n=150) of the
treated tumours showed a low storage. In 22.1% (n=43) of embolised metastases,
tumour volume was resolved to 21.5 ml on average. In 26.3% (n=51) tumour-
volume remained unchanged and in 51.5% (n=100) volume increased to 56.3 ml
on average. According to the RECIST criteria, “partial response” was recorded in
43 cases, “stable disease” in 51 cases and “progressive disease” in 100 cases.
Mean survival time was 1,047 days (Kaplan-Meyer analysis).

Conclusion: According to these findings, TPCE might be a well-tolerated procedure
for the palliative treatment of nonresectable lung metastases.

B-037 14:54

Long-term results after laser ablation of pulmonary metastases
B. Mensel, K. Bock, M. Mohr, N. Hosten, C. Rosenberg; Greifswald/DE

Purpose: Surgical resection is the only known curative therapy of pulmonary
metastasis. Thermal ablative techniques, such as laser ablation, are established
palliative modalities in multimodal cancer therapy. This study demonstrates long-
term outcome after CT-guided laser ablation of pulmonary metastases.

Methods and Materials: 135 procedures of laser ablation have been performed
in 64 inoperable patients to treat 108 pulmonary metastases of different primary
entities. Long-term survival was correlated with initial technical success, primary
entities, size and count of treated metastases.

Results: Primary effectiveness rate was 78%. Benifit of tumour size and count to
initial technical success was statistically significant (p = 0.0004) when being limited to
2 metastases per patient and size of maximum 2.1 cm. Overall median survival was
23.1 months (Cl 95%, 11.8-34.5 months) as compared with 32.4 months (Cl 95%,
17.5-47.3 months) in group with technical complete ablation. 1-, 3- and 5-year survival
rates were 81%, 44% and 27% in this group. Local progression rate after complete
ablation was 19.4%. Survival (p =0.008) and abscence of local progression (p = 0.039)
significantly benifited from initial technical success. Patients suffering from metastases
of CRC or squamous ENT tumours superiorily benifited from laser ablation according to
long-term survival (1-year-survival 80% and 100%, respectively). Mortality rate was 0%.
Conclusion: Percutaneous laser ablation is an established modality in multimodal
cancer therapy. Consecutive improvement of patient survival is evident according
to results of this study. Tumour size (below 2.1) and count (below 2) as well as
initial technical success, comprising complete treatment of tumour burden, are
positive prognostic factors.

B-038 15:03

Distant infusion of saline may enlarge coagulation volume during
radiofrequency ablation of liver tissue using cool-tip electrodes without
impairing their predictability

P. Tobajas Morlana’, F. Burdio?, E. Berjano®, R. Quesada?; 'Zaragoza/ES,
2Barcelona/ES, *Valencia/ES (PILARTOBAJAS @ YAHOO.ES)

Purpose: We hypothetised that a low-flow continous perfusion (0.1 mL/min) of
saline at 2-mm distance from a cool-tip does not reduce the predictability of the
lesion shape and may enlarge the achieved coagulation volume in a safe fashion.
Methods and Materials: Our experimental protocol was approved from the local
ethical committee. Forty-eight ablations were performed on 12 adult pigs: group 1, n
=24 (cool-tip with 2-mm distant perfusion of saline); group 2, n = 24 (simple cool-tip).
Coagulation volume, long (LCD) and short (SCD) coagulation diameters, surface
area-to-volume ratio (SR (cm™")) and sphericity (S) were assessed macrocopically,
sonographically and by MRI with and without digital reconstruction. Coefficient of
variability (CV) was calculated for each measure and compared among groups.
Results: Both SCD and V were significantly greater with slightly higher CV in group
1;(2.46 £0.606 cm and 19.54 +11.39 cm?®; 1.86 +0.55 cm and 9.21 +5.74 cm?; for
groups 1 and 2, respectively, p < 0.05, to macroscopic study and 2.41 + 0.58 cm
and 15.03 +£9.21 cm?®; 1.8 +0.52 cm and 7.74 + 5.03 cm?, respectively, to MRI). No
significant differences (p < 0.05) were observed between LCD and S. SR showed
significant lower ratios in group 1, measured macroscopically and by MRI with
digital reconstruction (3.15 + 0.65 and 2.69 + 0.57; 3.86 + 0.82 and 3.46 + 1.12,
for groups 1 and 2, respectively, p < 0.05).

Conclusion: Distant infusion of saline enlarges coagulation volume during radio-
frequency ablation of liver tissue using cool-tip electrodes without impairing their
predictability.

also
B-040 15:12 Eros)
Clinical application of virtual navigator and GPS in liver tumour ablation
X. Xie; Guangzhou/CN (xxy1992@21cn.com)

Purpose: To evaluate the clinical value of real-time virtual navigator system and
GPS as the new ultrasound guidance tools for percutaneous ablation therapy of
malignant liver lesions.

Methods and Materials: Real-time virtual navigator-guided percutaneous abla-
tions were applied in 76 patients with 125 malignant liver lesions and GPS-guided
percutaneous ablations were applied in 20 patients with 23 lesions. For navigator
group, 64.8% (81/125) lesions were undetectable on conventional ultrasound
(US). The consuming time of image fusion was recorded and the local treatment
response was observed. The influence of GPS to clinical outcome was evaluated
on a 4-point scale: substantial useful, increased confidence, added some informa-
tion, no change.

Results: For navigator group, the average fusion time of the ultrasound and CT
image was 13.2 + 12.8 min (5 min~55 min). Complete ablation rate was 86.4%
(38/44) in detected lesions by ultrasound and 91.6% (74/81) in undetected le-
sions by ultrasound. For GPS group, the influence of GPS to clinical outcome is
substantial useful in 11 (55.0%) cases, increased confidence in 5 (25.0%) cases,
added some information in 2 (10.0%) cases, no change in 2 (10.0%) cases. No
treatment associated complications were found.

Conclusion: Ablation assisted by real-time virtual navigator or GPS is safe and
efficacious, especially for undetectable lesion by conventional ultrasound or multi-
puncture ablation lesions.
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Subtle dissection of the ascending aorta: assessment with ECG-gated MD-CT
S. Schotten, L. Conzelmann, K.-F. Kreitner, C. Dlber, C.-F. Vahl, K. Oberholzer;
Mainz/DE (sebastian.schotten @gmx.de)

Purpose: To analyse the value of ECG-gated MD-CT for diagnosis of subtle or
discrete dissection of the ascending aorta, defined as an intimal tear without an
intimomedial flap or evident intramural haematoma and to correlate these results
with intraoperative findings and histopathology.

Methods and Materials: 32 patients with suspected Stanford type A dissection
preoperatively underwent contrast-enhanced ECG-gated 64- (n = 30) or 256-slice
(n =2) MD-CT (Brilliance 64®, iCT 256®, Philips Medical systems). Two readers
in conference retrospectively analysed the image material with focus on the de-
tection of intramural haematomas, pericardial and pleural effusions, mediastinal
haemorrhage, and intimal flaps or tears. Imaging findings could be correlated with
intraoperative findings as well as with histopathology.

Results: Histopathology revealed a dissection of the ascending aorta with an
intimomedial flap in 26/32 (81%) patients, an intramural haematoma in 2 (6%), and
a limited intimal tear in the ascdending aorta in 4/32 (13%) patients, respectively.
ECG-gated MD-CT depicted all type A dissections and the intramural haematomas.
However, only 2/4 patients with subtle intimal tears were delineated by MD-CT.
Conclusion: Subtle aortic dissections are a challenging entity among pathologies of
the ascending aorta presenting clinically as an acute aortic syndrome. ECG-gating
limits motion artefacts of the aortic root and ascending aorta, and therefore improves
identification of discrete intimal injuries. Nevertheless, even with ECG-gating, not all
subtle aortic dissections could be identified in the present study. Therefore, we suggest
that additional imaging modalities should be considered in clinically doubtful cases.

B-042 14:00

Aortic elasticity assessment: a prospective study by using
electrocardiographically gated dual-source CT
N. Li", C. Liu', J. Chen?; 'Jinan/CN, ?Beijing/CN (lining_820313@126.com)

Purpose: To provide a new insight into elastic properties of the thoracic aorta and
evaluate its age relevance in patients without aortic disease by using ECG-gated
dual-source CT (DSCT).

Methods and Materials: 56 subjects with confirmed diagnosis of no cardiovascular
disease, selected from 2,700 people were divided into three groups according to their
age (A< 40,B40-50,C> 50). Original data were reconstructed in 5% steps throughout
the RR interval. The maximum and minimum diameter phase of the ascending aorta
(AA), the elastic parameters such as relative diameter change (%Ao0), aortic disten-
sibility (AoD), compliance (AoC) and stiffness index (AoSl) were calculated on the
plane which is located 20 mm or 25 mm above the sinotubular junction. The above
parameters were also calculated on the same plane of the descending aorta (DA).
Results: All data of the patients were successfully evaluated. There was an
elasticity difference between AA and DA.The 95% confidence intervals (Cl) of the
maximum and minimum diameter phases of AA were at [22.68%, 25.35%)] and
[92.4%, 94.6%] of RR interval, which were [24.35%, 26.9%)] and [95.38%, 97.83%]
for DA. There was no significant correlation between the phases and the average
heart rate (r< 0.3). An age-dependent decrease of aortic elasticity was determined
in all groups, which was more obvious in group A.

Conclusion: As a one-stop shop method, retrospective ECG-gated DSCT can
provide valuable functional information of the aorta at the same time to show the
structure changes, which would be helpful in cardiovascular disease treatment
planning and therapy control.
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Haemodynamic imaging of the thoracic aorta by computational fluid
dynamics (CFD): status quo of the project at two years from the
presentation of the method (ECR 2008)

M. Midulla', R. Moreno?, M. Chau?, A. Negre-Salvayre?, |. Berry?, J.-P. Pruvo',
H. Rousseau?; 'Lille/FR, 2 Toulouse/FR (marcomidu @gmail.com)

Purpose: A project dedicated to the functional analysis of the thoracic aorta has
been developed over the last two years. After the in vitro phase, the method, pre-
sented at the ECR 2008, has been developed in its clinical applications.
Methods and Materials: 40 subjects were studied: 20 volunteers (12 male; mean age
20.4) and 20 patients (14 male; mean age 62.2) with different thoracic aortic diseases
treated by thoracic endovascular aortic repair. The CFD imaging was reviewed by two
vascular radiologists and compared to the native MRI. Quantitative measures of the
haemodynamic parameters (velocity, wall shear stress, compliance) were performed
at different standardised levels (aortic arch, isthmic region, descending aorta).
Results: Blood flow patterns were characterised in both patients and volunteers groups.
Velocity (peak values, m/sec: 2.10 +0.3) and WSS (systolic, Pa: 0.3 +0.2vs 0.4 +0.2)
values were extracted. Focal alterations of WSS were founded in 8 subjects (40%) of
the TEVAR group and were directly correlated with morphologic findings on MRl related
to the stent graft's anatomy. In 2 cases the CFD findings allowed to preview the clini-
cal evolutions of the pathology as confirmed in the scheduled follow-up. An increased
aortic compliance was found in the TEVAR group compared to the volunteers (diameter
compliance, Cd = 2Ad/AP and distensibility coefficient, DC = Cd/d).

Conclusion: The CFD imaging provides a feasible and reliable method for the
functional study of the thoracic aorta. It should be a useful tool for a better com-
prehension of the physiologic consequences of the endovascular treatments by
stent graft implantation.

also
B-044 1427 Eros)
Computational simulation of 4D blood flow dynamics of the thoraco-
abdominal aorta: prediction of long-term changes in aneurysm
morphology
T. Ueda', H. Suito?, G.D. Rubin?, D. Sze*; 'Chiba/JP, ?Okayama/JP,
3Durham, NC/US, *Stanford, CA/US (takuedarad @gmail.com)

Purpose: To simulate blood flow dynamics of the thoracic and abdominal aorta
and assess wall stresses with the intent of predicting long-term morphological
changes of aneurysms.

Methods and Materials: Thoraco-abdominal CT scans from 10 patients with
aortic aneurysms that demonstrated varying degrees of torsion were evaluated.
The computational dynamics of aortic blood flow were derived using Navier-Stokes
equations for an incompressible viscous fluid with blood assumed to be a non-
Newtonian fluid. Blood flow dynamics were simulated based on a finite-difference
approximation with a fictitious domain method by using flow dynamic data at the
aortic root as the boundary condition. To determine how flow dynamics affect aortic
morphology, we computed force-field parameters including averaged shear stress,
expansion force and bending force on the aortic wall. Cardiac-phase-dependent
4D flow fields were computed and visually assessed.

Results: All 10 thoraco-abdominal aorta were simulated fully. The shear stresses,
expansion forces, and bending forces were visualised. Strong curvature was
insufficient to generate large shearing stress on the aortic wall. Aortic tortuosity
(elongation) causes swirling flow and enhanced the shearing stresses on the wall.
Conclusion: Computational simulation clarified the relationship between mor-
phology and haemodynamics of the aorta, emphasising significance of swirling
flow due to aortic torsion which causes large shearing stresses on the aortic wall.
These stresses may result in long-term morphological changes in the aortic wall.

B-045 14:36

In vivo and in vitro validation of aortic flow quantification by time-resolved
three-dimensional velocity-encoded MRI

F. Rengier’, M. Delles?, M. Muller-Eschner’, Y. Hoo', R. Unterhinninghofen?,

S. Ley', R. Dillmann?, H.-U. Kauczor', H. von Tengg-Kobligk'; ' Heidelberg/DE,
2Karlsruhe/DE

Purpose: The potential of three-dimensional velocity-encoded cine MRI (3D VEC
MRI) lies in the possibility of three-dimensional flow quantification which may be
used for risk stratification in the future. The purpose of this study was to validate
aortic flow quantification by 3D VEC MRI in vitro and in vivo.

Methods and Materials: 3D VEC MRI data sets were acquired at 1.5 T in an
elastic tube phantom with constant and pulsatile aortic flow as well as in 11 healthy
volunteers (23 + 2 years, 7 men). Two-dimensional through-plane VEC MRI at six
equidistant levels in vitro and three locations in vivo (ascending aorta/aortic arch/



descending aorta) was used as gold standard. The percental difference of the 3D
VEC MRI measurement to the gold standard was defined as parameter for accuracy.
Results: In vitro, 3D VEC MRI significantly overestimated average area, and
significantly underestimated average aortic velocity and flow with accuracy values
for area, velocity and flow of 13.6% (p < 0.001), -18.1% (p < 0.001) and -7.4%
(p < 0.001). Accuracy was significantly higher in the iso-centre compared to off-
centre (p = 0.001). In vivo, 3D VEC MRI underestimated average velocity (all
locations p < 0.001) and overestimated average area (p = n.s./< 0.001/< 0.001).
Average flow was significantly underestimated in the ascending aorta (p = 0.035),
but tended to be overestimated in the aortic arch and descending aorta.
Conclusion: 3D VEC MRI tends to overestimate average aortic area and to
underestimate average aortic velocity, resulting in significant underestimation of
average flow in the ascending aorta. Flow quantification by 3D VEC MRI must be
interpreted with care regarding current limitations.

B-046 1445

Quantitative measurements of haemodynamics of pulmonary and
systemic circulation in healthy volunteers with phase-contrast MR imaging
on 3.0 tesla system

R.P. Wang', C.H. Liang?, M.P. Huang?; 'Guiyang/CN, 2Guangzhou/CN
(wangrongpin@126.com)

Purpose: To measure the haemodynamic information of great vessels of pulmo-
nary and systemic circulation using phase-contrast imaging sequence on 3.0 tesla
MR system (PC-MRI), and to validate the accuracy of the results from PC-MRI
sequence in vivo simultaneously.

Methods and Materials: Fifteen healthy volunteers were performed on GE 3.0 tesla MR
scanner using PC-MRI sequence to evaluate the blood flow status in main pulmonary
artery (MPA), right pulmonary artery (RPA), left puimonary artery (LPA), ascending aorta
(AA), superior vena cava (SVC) and inferior vena cava (IVC). The average flow and
regurgitation fraction of each vessel were calculated for each volunteer during one cardiac
cycle. Paired-samples t-test was employed to assess the statistical significant difference.
Results: No significant difference was found in the average flow and regurgitation
fraction between MPA and AA. The average flow of RPA was significantly higher
than that of LPA (t = 3.092, P = 0.004), while the regurgitation fraction of RPA was
significantly lower than that of LPA (t =-5.502, P = 0.001). The average flow of SVC
was significantly lower than that of IVC (t = -6.866, P < 0.001), while the regurgita-
tion fraction of IVC was significantly higher than that of SVC (t = 4.250, P <0.001).
We obtained a high correlation (r = 0.939~0.991) among average flow of MPA, AA
and vena cava, and the ratio of the three were 1:1.009:0.974.

Conclusion: The average flow of great vessels can be accurately measured with
3.0 T PC-MRI sequence. The flow volume and regurgitation fraction of great vessels
in healthy volunteers may be used as a reference for cardiopath.

B-047 14:54

Follow-up with CT imaging after endovascular abdominal aneurysm repair:
how much is the dose?

R.M. Trimboli', G. Mauri’, G. Tosi?, G. Brambilla?, G. Di Leo?®, G. Cornalba’,

F. Sardanelli®; "Milan/IT, 2Rozzano/IT, *San Donato Milanese/IT

Purpose: To estimate the patient’s cumulative radiation dose for a routine CT scanin
following up patients treated with endovascular prosthesis for abdominal aneurysm.
Methods and Materials: Between December 1998 and September 2008, 122 patients
(mean age 747 years) have been treated with endovascular repair of abdominal aortic
aneurysm. They were followed up with contrast-enhanced 16-row or 64-row multidetec-
tor CT. For each patient, we counted the number of CT scans during follow-up. Exposure
data were collected for an independent sample of 10 patients and the corresponding
estimated effective dose per CT scan was applied for the first large series. In such
a way we calculated the patient's cumulative effective dose in the follow-up period.
Effective dose of each CT scan was calculated multiplying the dose-length product by
0.016 that is mean of conversion factors for thorax and abdomen.

Results: The number of CT scans ranged from 1 to 15 with a median of 3 CT ex-
aminations. Tube voltage was 120 kVp and meanzstandard deviation tube current was
250+77 mAs (range 135-400 mAs). The meanzstandard duration of follow-up was 21+19
months. The mean effective dose per CT scan was 30+12 mSv (range 11-45 mSv), and
the median patient cumulative effective dose was 88 mSv (range 29-440 mSv).
Conclusion: Following up patients treated with endovascular repair of abdominal
aortic aneurysm using routine CT determines a very high cumulative effective
radiation doses.

B-048 15:03

Aortic neck dilation after endovascular abdominal aortic aneurysm repair:
should be predicted?

R. Dattesi, R. lezzi, M. Santoro, F. Pirro, M. Nestola, F. Snider, L. Bonomo;
Rome/IT (robertadattesi@gmail.com)

Purpose: To evaluate whether dynamic CT can provide functional vessel informa-
tion predicting the outcomes of aortic neck in patients undergoing EVAR.
Methods and Materials: We prospectively enrolled 20 patients with AAA and 20
patients without AAA. All patients underwent 64-slice ECG-gated abdominal CTA
examinations. Axial pulsatility measurements were manually taken by three readers in
both systolic and diastolic phase at 3 levels: 2-cm above the highest renal artery, at the
level of renal arteries, 1-cm below the lowest renal artery. Systolic and diastolic blood
pressures were measured in the brachial artery in order to calculate the arterial wall
distensibility expressed as pressure strain elastic modulus (Ep). Cross-sectional area
change, wall distensibility, and Ep value were determined and statistically compared.
Results: A significant aortic pulsatility during the cardiac cycle was obtained in both
groups. When comparing the two groups, no significant differences were found in
terms of Ep values in the suprarenal and juxtarenal level, whereas in AAA group a
significant higher value was obtained in the infrarenal level. A subgroup of patients with
AAA (45%) was identified with a significantly higher Ep value obtained in infrarenal
level. An higher pressure strain elastic modulus is related to a lower distensibility and
a lower compliance and potentially to an higher aortic wall degeneration.
Conclusion: Dynamic CT imaging could provide insight into the pathophysiology
of abdominal aorta allowing the identification of patients with higher infrarenal dis-
tensibility, potentially predicting a post-EVAR proximal neck dilation in the follow-up,
and consequently changing the stent-graft selection.

B-049 15:12

Whole-body MRA in Takayasu arteritis: systemic assessment of arterial
stenosis and related mural involvement

C. Zini, A. Napoli, G. Cartocci, L. Molisso, L. Di Mare, F. Zaccagna, P. Di Paolo,
C. Catalano, R. Passariello; Rome/IT (zini.chiara@gmail.com)

Purpose: To assess vessel involvement and activity of Takayasu arteritis (TA) with
whole-body MRA (WB-MRA).

Methods and Materials: 23 patients with diagnosed TA underwent WB-MRA with
gadobenate dimeglumine (MultiHance). According to the Birmingham vasculitis
activity score (BVAS), 16 (70%) patients were classified as having active/persistent
disease (AD) and 7 (30%) patients as having remissive disease (RD). The arterial
system was divided into 32 segments and 5 regions. Image quality, wall thickness
(WT) and wall signal intensity (SI) were evaluated by expert readers who were
blinded to all clinical data. Quality analysis was performed using Wilcoxon’s rank
test; statistically significant differences in Sl values of AD and RD were tested using
an unpaired t-test on a per region basis.

Results: Atotal of 736 arterial segments with good to excellentimage quality were
assessed. In 12 patients WBMRA depicted vessel involvement that could not be
assessed by mono-station MRA; 5 extra-vascular findings were identified at MRA.
The vessel wall thickness of the AD group (4.2 + 1.9 mm) was thicker than that
of the RD group (2.9 + 2.4 mm; p < 0.05). The post-contrast signal intensity ratio
was significantly different between the two groups (active/persistent vs remissive,
1.8+ 0.6 vs 1.1 £0.5; p <0.05). Per region analysis revealed higher wall intensity
in the carotid and subclavian regions (p < 0.05) in both groups.

Conclusion: WB-MRA allows a comprehensive assessment of vessel involvement.
MRA could be useful modality for TA activity evaluation, which is mandatory for
therapy management.

B-050 15:21

MS-CT vs contrast-enhanced ultrasound in detection of endoleak following
endovascular aneurysm repair

D.-A. Clevert, W. Sommer, S. Weckbach, M.F. Reiser;

Munich/DE (Dirk.Clevert@med.uni-muenchen.de)

Purpose: The purpose of this study was to compare colour-duplex-ultrasound
(CDU), contrast-enhanced ultrasound (CEUS) and multislice-computed-tomography
(MS-CT) angiography in the routine follow-up of patients following endovascular
repair (EVAR) of abdominal aortic aneurysm (AAA).

Methods and Materials: 129 consecutive patients with AAA underwent EVAR
and were imaged with CDU, CEUS and MS-CT angiography.CEUS was examined
using 0.9-1.2 ml intravenous injection of SonoVue (Bracco, ltaly) and using a
multifrequency transducer 2-4 MHz (Siemens, Sequoia, Acuson or S 2000). Each
imaging modality was evaluated for the detection of endoleaks.
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Results: CTAwas used as gold standard in determining the presence of endoleaks.
CDU was true positive for endoleaks in 17/129 patients (13.2%) and false positive
for endoleaks in 6/129 patients (4.6%). The sensitivity of CDU was therefore 32.3%
and its specificity 92.8%; the positive and negative predictive values were 0.71 and
0.72, respectively. CEUS was true positive for the detection of endoleaks in 45/129
patients (34.9%) and false positive in 6/129 patients (4.6%). The sensitivity of CEUS
was therefore 100% and its specificity 93%; the positive and negative predictive
values were 0.88 and 1. In the follow-up the six false positive endoleaks in CEUS
were confirmed in three cases as true positive endoleaks by CEUS and MS-CT.
Conclusion: CEUS seemed to be equal in demonstrating endoleaks after EVAR
in comparison to MS-CT angiography and may be considered as a primary surveil-
lance modality whereas duplex ultrasound scanning alone is not as sensitive as
CEUS and MS-CT angiography in detection of endoleaks.
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Tumours, bone marrow and whole body
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M. Adriaensen; Heerlen/NL
J.F.M. Meaney; Dublin/IE

B-051 14:00

MRI-based assessment of therapy monitoring in neoadjuvant
chemotherapy of soft tissue sarcoma

L. Umutlu, E. Stylianou, S. Bauer, F. Grabellus, G. Taeger, T.C. Lauenstein;
Essen/DE (Lale.Umutlu @uk-essen.de)

Room E2

Purpose: The use of tumour necrosis factor in isolated limb perfusion (ILP) has
shown to be a promising treatment of locally advanced limb soft-tissue sarcomas
(STS). However, the assessment of therapy response is an important issue of
neoadjuvant cancer treatment. The aim of this study was to evaluate unidimensional
(RECIST), 2D and 3D assessment of morphologic cancer response.

Methods and Materials: 38 patients with histologically proven soft-tissue sarcoma
were examined (a) prior and (b) 4 weeks after ILP on a 1.5 Tesla scanner (Avanto,
Siemens Healthcare). The imaging protocol included contrast-enhanced T1w-3D
spoiled gradient-echo-sequences (Gadovist®, Bayer Schering Pharma). All ma-
lignant lesions were ssessed in the baseline and follow-up examination according
to RECIST (unidimensional), 2D and 3D measurements. Results were correlated
to pathologic response evaluation. The morphologic changes were compared by
Wilcoxon signed rank test.

Results: According to histopathology 30 patients were determined as responders
and 8 patients as non-responders. Statistical analysis of responders revealed a
tumour size decrease under therapy in all three measurements (RECIST -5.7%; 2D
-14.5%; 3D -31%). However, only 2D measurements proved statistical significance
(p = 0.046) comparing responders and non-responders. 2 out of 8 non-responders
showed tumour progress under therapy, leaving 6 non-responders with a moderate,
but non-statistically significant tumour size decrease.

Conclusion: RECIST and 3D volumetric assessment of tumour size of STS under
ILP does not provide sufficient evaluation of therapy response, leaving only bidi-
mensional assessment as a reliable marker. Nevertheless, further response evalu-
ation criteria including functional parameters should be considered in the future.

B-052 14:00

Whole-body MR-imaging allows to differentiate indolent from aggressive
systemic mastocytosis

H.J. Michaely, G. Metzgeroth, S. Haneder, P. Riffel, S.O. Schénberg, A. Reiter;
Mannheim/DE (henrik.michaely @umm.de)

Purpose: To evaluate if whole-body MR-imaging allows differentiating between
aggressive systemic mastocytosis (ASM) and indolent systemic mastocytosis (ISM).
Methods and Materials: In this IRB-approved study, 30 consecutive patients (18 F,
12M) with clinically proven mastocytosis underwent a whole-body (wb) MR-exam
at 1.5 T (Siemens Avanto) including coronal wb-T1w-TSE imaging, coronal wb-
STIR-imaging and dynamic contrast-enhanced T1w-VIBE imaging of the abdomen.
Image evaluation included the pattern and extent of pathologic bone marrow signal
in the spine and the extremities, the presence of ascites, pathologic lymph nodes,
hepatosplenomegaly and focal organ lesions. The clinical diagnosis of ASM and
ISM was based on the current WHO-criteria.
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Results: 17 patients were diagnosed with ASM, 13 with ISM. 15/17 ASM patients
revealed a pathologic bone marrow pattern (sclerosis in 10/17, tumour cell infiltra-
tion in 5/17 patients) extending into the extremities compared to only 1 patient in
the ISM group (sclerotic bone marrow). In ASM pathologic lymph nodes, hepato-
splenomegaly and ascites were present in 9/17, 16/17 and 13/17 patients while
in the ISM group these findings were seen in 1/13, 2/13 and 0/13 patients. Focal
organ lesions were exclusively found in 4/17 ASM patients.

Conclusion: Wb-MRI is able to differentiate between ASM and ISM based on
the specific pattern of bone marrow changes in combination with the presence of
pathologic lymph nodes, focal organ lesions and ascites.

B-053 14:18

Diagnostic value of whole-body MRI in patients with sickle cell disease
and its impact on patient management
S. Khedr, A. Gaballa; Jiddah/SA

Purpose: The aim of work was to assess the role of whole-body MRI in patients
with sickle cell anemia.

Methods and Materials: 27 patients with known sickle cell anaemia were included
in this study, complaining of acute painful vaso-occlusive crisis. Most of the patients
complained of bony pain and swellings. Few of them complained of old stroke and
chest pain. The whole-body (W.B) MRI studies were performed. Three coronal (T1,
T2, and STIR) sequences were performed for whole-body MR imaging. In selected
cases, dedicated examination of certain body parts were performed.

Results: Bone infarcts were the most common presentation, modularly and
vertebral bone infarcts were found in all patients. Bilateral proximal femoral head
epiphysis avascular necrosis wasfound in 15 patients. Osteomylitis was diagnosed
in 6 patients, and in 2 of them the diagnosis was confirmed by bone scan due to
difficulty in differentiating between bone infarct and osteomylitis. 2 cases with septic
arthritis and 2 cases with myonecrosis of the muscle were also found. 5 patients
with old brain infarcts and 2 patients with pneumonia were seen as well.
Conclusion: Whole-body MRI can help identifying multisystem affection in sickle
cell disease in a single session. MRl is a useful imaging tool in distinguishing acute
osteomylitis and bone infarct. Knowledge of the range of imaging findings is crucial
in order to accurately depict the complication and initiate appropriate therapy.

also
B-054 1427 &ros)
Whole-body MRI with diffusion sequences as a biomarker of MGUS and
myeloma
E. Brillet, T. Josseaume, O. Decaux, T. Lamy de la Chapelle, R. Duvauferrier;
Rennes/FR (e.brillet@gmail.com)

Purpose: Our work aimed to determine if the classification of Durie and Salmon
plus (DSP) based on diffusion whole body MRI can be used as a biomarker for
diagnosis, and follow-up of patients with MGUS or myeloma.

Methods and Materials: We followed between November 2008 to April 2010 a
cohort of 63 initially non-treated patients (21 MGUS and 42 myeloma). 25 patients
also had 2 diffusion whole body MRI (7 relapsing MGUS and 18 de novo myelo-
mas). The protocol of diffusion whole-body MR included a sagittal T1 sequence
of the spine, and coronal STIR and axial diffusion sequences of the whole body.
The classification of DSP was compared with the classification of Salmon and
Durie and the pasmacytosis. Within the follow-up period the evolution of DSP
without and then with diffusion sequences was compared with the clinical and the
monoclonal peak outcomes.

Results: We found a correlation between DSP and DS (p = 0.001) and the medul-
lary plasmacytosis (p = 0.0075). There is a correlation between the deterioration of
DSP and the deterioration of the clinioco-biological status. The correlation seems
more important if the DSP was calculated with the diffusion compared to the DSP
calculated without taking the diffusion into consideration (p =0.0123 vs p = 0.0377).
Conclusion: The DSP classification including diffusion sequences is a good reflec-
tion of the tumour mass and its evolution can be used in the follow-up of patients.

B-055 14:36

Whole-body low-dose computed tomography (WBLDCT) in staging of
patients with multiple myeloma

V. Besostri, D. Ippolito, M. Crivellaro, E. Pogliani, A. Di Lelio, S. Sironi; Milan/IT
(valeriabesostri@gmail.com)

Purpose: To assess the role of whole-body low-dose computed tomogra-
phy (WBLDCT) in the diagnosis and staging of patients with suspicion of multiple
myeloma (MM).

Methods and Materials: A total of 99 patients, with early multiple myeloma, under-
went unenhanced whole-body low-dose CT protocol study, performed on 16-slice
scanner (Philips, Brilliance, 16P): tube voltage 120 KV; tube current time product



40 mAs; collimation 16 x 0.75. All the patients were clinically staged according to
Durie and Salomon System. Diagnosis of osteolytic lesions was performed on the
basis of axial and multiplanar reformatted images, whereas the assessment of
spinal misalignment and fracture was done using multiplanar reformatted images
Results: In all 99 patients, image resolution was diagnostic, enabling correct clas-
sification of multiple myeloma patients. WBLDCT showed a total of 216 pathologic
bone findings in 64 patients. CT scanning resulted in complete evaluation of the
bone lesions in these areas of the skeleton: skull (30), humerus (9), femur (16),
ribs (3), scapulae (10), pelvis (30), clavicle (10), sternum (6), cervical (21), dorsal
(40), lombar (31) and sacral rachis (10). In 30 patients the CT detection of bone
involvement was the only criterion for the treatment. Furthermore, in 16 patients
WBLDCT scanning demonstrated pulmonary or pleural lesions (9 cases due to
infective source and 6 cases due to multiple myeloma localisations) and 1 case
of renal neoplasia as a related pathology. The overall dose delivered to each
patients was 3.2 mSv.

Conclusion: Whole-body low-dose CT investigational protocol is a reliable
imaging-based method for the direct management of patients with multiple my-
eloma. WBLDCT has a superior reproducibility and it is faster than conventional
radiography, being, furthermore, able to demonstrate extraosseous findings.

B-056 14:45

Role of diffusion-weighted whole body MR imaging with background body
signal suppression for disease detection and staging in patients with
multiple myeloma: preliminary results

P.A. Bonaffini, D. Ippolito, I. Macchi, F. Rossini, A. Di Lelio, S. Sironi; Monza/IT
(pa.bonaffini@gmail.com)

Purpose: To assess the overall diagnostic capability of whole-body MRI, with
diffusion-weighted imaging with background body signal suppression (DWIBS)
in combination with STIR T2 sequences, for detection of bone marrow lesions in
patients with multiple myeloma (MM).

Methods and Materials: A total of 27 patients with MM underwent 1.5 T (Achieva
Philips) WB-MRI study from the skull vertex to the feet, with a stepping table tech-
nique.The protocol consists of coronal short tau inversion recovery (STIR) T2, T1
TSE and DWIBS sequences, in order to characterise bone involvement in terms of
pattern, size and distribution. DWIBS images were compared with standard T1 and
STIR images in five districts (skull; spine; sternum and ribs; pelvis; upper and lower
limbs), in patients with focal (15), diffuse (6) or combined (6) disease. All patients
were clinically staged according to Durie and Salomon System.

Results: 153 focal bone lesions were detected. 151/153 lesions (98%) were cor-
rectly identified with T1 and T2 sequences, while 138/153 lesions (90%) with DWIBS
alone. In patients with diffuse disease DWIBS showed an homogenous increased
bone intensity signal, with a greater sensitivity in demonstrating the widespread
involvement of bone marrow than T2 sequences, due to inhomogeneous or partially
increased of intensity signal. Our analysis showed that a more accurate result
were achieved with T2 and T1 images combined with DWIBS images than T2 and
T1 images alone, particularly in widespread form. Furthermore, in 3 patients with
focal lesion in T2, DWIBS showed a diffuse involvement, respectively, of sternum
and of both proximal femur.

Conclusion: Whole body staging with DWIBS sequences in patients with MM ap-
pears to be technically feasible and a promising tool in detection and characterisa-
tion of bone marrow lesions in alternative to multimodality approaches.

B-057 14:54

Whole body MRI for staging of patients with multiple myeloma in complete
or partial remission after stem cell transplantation

C. Weber, H. Hentschel, N. Kréger, G. Adam, P. Bannas;

Hamburg/DE (C.Weber@amalie.de)

Purpose: To determine the diagnostic value of whole body MRI (WBMRI) in staging
of patients with multiple myeloma (MM) after stem cell transplantation (SCTX) in
complete or partial remission (CR, PR) in comparison to MRI of the spine alone.
Methods and Materials: 40 patients with MM were examined twice ona 1.5 T
scanner with a WBMRI protocol using fat-suppressed STIR, T1-FEE, and contrast-
enhanced fat-suppressed T1 sequences. Mean time between baseline and follow-up
WBMRI was 1.3y (0.2-2.8y). WBMRI findings of involvement of the skeletal system
and extraosseous relapse were analysed between the groups and correlated to
an isolated analysis of axial skeleton MRI. Two blinded readers independently
evaluated baseline and follow-up WBMRI.

Results: At baseline WBMRI 20 patients were in CR and 20 patients in PR. Baseline
and follow-up WBMRI of 9 of all 40 patients (23%) revealed no pathological findings
(CR group: 6/20 (30%); PR group 3/20 (15%)). Follow-up WBMRI revealed regredi-
ent findings of bone involvement in 5 of 40 patients (13%) (CR group: 1/20 (5%),

PR group 4/20 (20%)). 12 of 40 patients (30%) had no change of bone involvement
(CR group: 8/20 (40%), PR 4/20 (20%)). 14 of 40 patients (35%) had progressive
bone involvement. Progredient findings were located in the axial skeleton in 1/14
patients (7%), in 9/14 patients (64%) both in the axial and extra-axial skeleton and
in 4/14 patients (28%) outside the axial skeleton.

Conclusion: WBMRI-based staging after SCTX in patients with MM is a significant
prognostic tool and recommended for post-therapeutic monitoring.

B-058 15:.03

F-18-FDG PET/CT versus whole-body MRI in the evaluation of multiple
myeloma after stem cell transplantation

C. Weber, S. Klutmann, T. Derlin, N. Kréger, G. Adam, K. Peldschus;
Hamburg/DE (C.Weber@amalie.de)

Purpose: To compare the relative contribution of F-18-FDG-PET/CT and WBMRI
in the evaluation of MM patients after SCTX.

Methods and Materials: Thirty patients (11 women, 19 men; age, 55.3 +9.9 years;
remission status, 22 complete remission, 8 partial remission) during follow-up after
SCTX (median follow-up 28 months) were retrospectively studied. All patients
underwent whole body F-18-FDG-PET/CT and WBMRI within 1 month of each
other. Bone involvement observed by WBMRI was characterised in terms of pattern,
size and contrast enhancement, bone involvment observed by F-18-FDG-PET/CT
was characterised in terms of pattern, size and tracer accumulation in 10 regions
of the skeleton. Extraosseous lesions were likewise classified. Imaging findings,
clinical remission status, and immunological and serum markers were compared.
Results: F-18-FDG-PET/CT detected a total of 10 lesions in 6 patients. WBMRI
detected a total of 97 lesions in 20 patients. On a per patient basis, F-18-FDG-PET
had a sensitivity of 50%, a specificity of 91%, positive predictive value of 67%, and
a negative predictive value of 83%. WBMRI had a sensitivity of 88%, a specificity
of 41%, a positive predictive value of 35%, and a negative predictive value of 90%.
Comparison of F-18-FDG-PET and WBMRI findings revealed concordant results
in only 5 (4.7%) of the 102 lesions.

Conclusion: In treated patients, the positive predictive value of MRl is disappoint-
ingly low. Therefore, F-18-FDG-PET/CT, despite its limited capacity in detecting
lesions in the post-treatment setting, might be more suitable than MRI.

also
B-059 15:12 &ros)
Evaluation on Murin model of osteosarcoma tumour hypoxia by MRI BOLD
and correclation with diffusion MRI and F-MISO TEP-CT: preliminary study
B. Dallaudiere’, V. Hummel', J. Monteil', E. Schouman-Clayes?, P. Preux’,
A. Maubon'; 'Limoges/FR, 2Paris/FR (bendallau64@hotmail.fr)

Purpose: The concentration of oxygen in tumours has therapeutic and prognostic
implications in many solid tumours. BOLD MRI has been proposed to try to nonin-
vasively monitor the level of tissue oxygenation. We are interested in osteosarcoma
hypoxic because they are the most frequent primary malignant bone tumours.
The main purpose of our study was to assess the level of oxygenation in rodent
model of osteosarcoma by BOLD MRI and to correlate the value of ADC maps
and PET-CT binding to F-Miso.

Methods and Materials: We quantified BOLD MRI at 3 Tesla in ambient air and in
8 litres of oxygen after impregnating 2 and 3 minutes of the signal osteosarcomas
transplanted in eight male rats on days 10, 17 and 24 post transplant. We compared
these results with hypoxic anatomopathologic study (HIF-1), ADC map and value
of the ratio of SUV max between diseased tissue and healthy PET-CT F-Miso, with
a significance level of 0.05.

Results: The results showed significant differences (p < 0.005) of signal drop of the
tumour under O 2to 2 and 3 minutes compared with study air, no impact from the
time of impregnation of oxygenation or the tumour volume. There is no correlation
between the fall of the BOLD signal and the coefficient ADC. We denote a signifi-
cant correlation (p < 0.05) between the MRI signal intensity in BOLD and PET CT.
Conclusion: BOLD imaging is a promising non-irradiating tool for non-invasive
functional imaging of osteosarcoma, but new developments are necessary to allow
its use in clinical practice.

B-060 15:21

The application of diffusion tensor imaging in tumour of bone and soft
tissue
D.M. Deng', Q.F. Meng?; 'Nangning/CN, 2Guangzhou/CN (ddemao@163.com)

Purpose: To explore the value of DTl in diagnosis of bone and soft tissue tumours.
Methods and Materials: Routine scanning of MR and DTI was performed pro-
spectively on 42 cases with bone and soft tissue tumours betiding at calf, thigh
or haunch. We analysed the statistical difference of DTI measurements between
benign and malignant tumours’ parenchyma, and between two groups’ parenchyma
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from different tissues. We did peritumoural myofiber tracking to 26 cases suspected
of invasion into adjacent muscles in routine MR.

Results: The value of A, A, A,and ADC of malignant parenchyma was lower than
that of benign ones, the FA values of parenchyma in malignant and benign tumours
had no difference. The value of A, A,, A,and ADC of parenchyma in tumours from
fibre and muscle tissues was lower than those from other tissues, with much overlap
between the 2 groups; and the FA value was higher than that of the latter ones,
with little overlap. Of the 15 tumours with peritumoural muscles invasion, 8 cases
were diagnosed correctly by the technology; of the 11 tumours with peritumoural
muscle compression, 6 cases were diagnosed correctly.

Conclusion: DTI has important application value in diagnosis of bone and soft tis-
sue tumours. The value of A,, A,, A,and ADC of benign parenchyma is much higher
than that of malignant ones, with no difference in the FA value of the two groups.
The FA value may provide useful information to judge the tumour source (fibre
or muscles). The fibre trace is valuable to demonstrate the relationship between
tumour and peritumoural muscle.
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B-061 14:00

Endometrial cancer: correlation of apparent diffusion coefficient with
tumour grading, depth of myometrial invasion and lymph node metastases
G. Rechichi, S. Galimberti, M. Signorelli, C. Talei Franzesi, P. Perego,

M.G. Valsecchi, S. Sironi; Monza/IT (gilda.rechichi@gmail.com)

Purpose: To investigate (a) whether ADC values of endometrial cancer differ
from those of normal endometrium and myometrium, and (b) whether they vary
according to histologic tumour grade, depth of myometrial invasion, and lymph
node metastases.

Methods and Materials: Seventy patients with histologically proven endometrial
cancer and 36 with normal endometrium (control group) were enrolled in this
prospective study. T2-weighted, dynamic T1-weighted and diffusion weighted
(DW) images with b-values of 0 and 1000 s/mm? were obtained in all patients.
ADC values of endometrial cancer, normal endometrium and myometrium were
recorded. Tumour grade, depth of myometrial invasion, and lymph node status
were assessed at postoperative histopathological analysis.

Results: The mean (+SD) ADC value (10-3 mm?/s) of endometrial cancer (0.77 +
0.12) was significantly lower than that of normal endometrium (1.31 + 0.11, p-value
<0.0001) and normal myometrium (1.52 + 0.21, p-value <0.0001), with no overlap
between the two former distributions. There was no significant difference between
ADC values of endometrial cancer tussue in: (a) patients with tumour grade 1 (0.79
+0.08, n = 14), grade 2 (0.76 + 0.14, n = 40), or grade 3 (0.75 + 0.12, n = 16), (p-
value = 0.67); (b) patients with deep (0.77 + 0.13, n = 18) and superficial myometrial
invasion (0.76 + 0.12, n = 52), (p-value = 0.87); (c) patients with (0.78+ 0.10, n
= 6) and without lymph node matastases (0.75 + 0.14, n = 39), (p-value = 0.64).
Conclusion: ADC values allow differentiating normal endometrium from endome-
trial carcinoma; however, they do not correlate with histologic tumour grade, depth
of myometrial invasion and presence of lymph node metastases.

B-062 14:09

Diffusion-weighted MR imaging with background body signal suppression
(DWIBS) for the evaluation of endometrial cancer
J. Seo, C. Kim, B. Park, H. Kim; Seoul/KR (hyunsu83.kim@samsung.com)

Purpose: To prospectively assess the feasibility of diffusion-weighted MR imaging
with background body signal suppression (DWIBS) in endometrial cancer, to evalu-
ate the depth of myometrial invasion by combined T2-weighted imaging (T2WI)
and DWIBS, and to investigate the difference of tumour ADC value according to
tumour grade.

Methods and Materials: 52 consecutive patients with biopsy-proven endometrial
cancer were examined by 3 T MR scanner. MR sequences of all patients treated
with surgery included T2WI, DWIBS and dynamic contrast-enhanced T1-weighted
imaging (DCEI). ADC was calculated in the tumours and normal myometrium.
Depth of myometrial invasion (revised 2009 FIGO staging) was assessed by two
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radiologists in consensus for each MR sequence, on a 5-point scale. Mean ADC
of the tumour was analysed according to the grade.

Results: Among 52 patients, 49 had endometrioid adenocarcinoma and the remain-
ing 3 serous adenocarcinoma. Mean ADC of the tumours and normal myometrium
was 0.88 and 1.46x 10*/mm?/s, respectively (P < 0.001). At ROC analysis for
assessing myometrial invasion, Az value of T2WI, combined T2WI and DWIBS
and DCEI was 0.848, 0.893 and 0.901, respectively (P> 0.05). In endometrioid
adenocarcinoma, a significant difference of mean ADC between grade 1 (0.96)
and 2 (0.75) or 3 (0.74 x 10° /mm?/s) was found (P < 0.01).

Conclusion: DWIBS at 3 T was useful to differentiate of endometrial cancer
and normal myometrium. Combined T2WI and DWIBS could predict the depth of
myometrial invasion accurately. Moreover, the mean ADC between grade 1 and 2
or 3 was signficantly different.

B-063 14:18

Accuracy of magnetic resonance imaging in predicting residual disease

in local advanced cervical carcinoma (FIGO > IIB) after chemoradiation
therapy: correlation with histopathologic results

M. Micco, B. Gui, A. Valentini, G. D’agostino, D. Smaniotto, L. Bonomo; Rome/IT
(miccomaura@yahoo.it)

Purpose: To evaluate diagnostic accuracy of magnetic resonance imaging (MRI)
in predicting response to neoadjuvant chemoradiotherapy in patients with local
advanced cervical carcinoma. MRI was performed before and after therapy: imaging
findings were correlated with post-surgical histopathology

Methods and Materials: Between 2003 and 2009 MRI was performed in 41
patients (mean age 48) who fulfiled following criteria:1) histologic proven cervix
cancer (FIGO > 1IB); 2) external pelvic radiation (3960 pelvis + 1080 lymph nodes
= 5040 cGy) and concomitant chemotherapy; 3) MRI studies obtained before
initiation and after 4 weeks at conclusion of treatment; 4) radical hysterectomy
at least 4 weeks after MRI. Post-treatment MRI findings (tumour volume, relative
signal intensity of the lesion on T2 weighted images) and post-surgical histological
results were compared. Statistical analysis (logistic regression) was performed by
Medcalc software.

Results: At histology no macroscopic residual disease was found in 38/41; MRI
correctly identified no residual disease in 27/38 with sensibility, specificity, accuracy,
NPV and PPV of 97%, 71%, 84, 96% and 77%, respectively. In this group reduction
of relative signal intensity of cervical region was identified (pre-treatment mean
value 3 vs 2 post-treatment value). 28/38 patients presented inflammatory local
process at histology. MRI correctly identified post-irradiation changes in 17/28 as
hyperintense lesion with elevated RSI of cervical region (OR 5.8; 95% Cl 1.2-27;
p = 0.004) with a cut-off value > 1.8 (sensibility 89%,specificity 63%).
Conclusion: This study demonstrated high diagnostic accuracy of MRI in pre-
dicting local response to therapy and in identifying post-irradiation/inflammatory
changes evaluating the relative signal intensity value of cervical region on T2
weighted images.

B-064 1427

Locally advanced cervical cancer: MR imaging in prediction of response
after preoperative chemoradiation therapy

G. Restaino', M. Occhionero', M. Missere', G. Macchia', G. Ferrandina’,

F.M. Danza?, G. Sallustio'; 'Campobasso/IT, 2Rome/IT (gennares @hotmail.com)

Purpose: To assess the accuracy of MRI in evaluating the LACC response to
concurrent preoperative chemoradiation therapy, using qualitative and dimensional
and volumetric quantitative criteria.

Methods and Materials: 1.5 T pelvic MRl pre- and post-chemoradiation therapy in
55 patients with LACC (53 y/o; 30-79) were retrospectevely qualitatively evaluated
by two radiologists with 10 and 7 years of practice in gynaecologic MRI for pres-
ence or absence of residual disease. The quantitative analysis included: tumour
diameters, tumour volumes calculated with ellypsoid method and with 3-D volumetry
according Simpson’s modified formula before and after treatment, and fractional
regression rate. The MRI findings were correlated to histopathologic findings with
Wilcoxon Signed-Rank test and with Mann-Whitney test.

Results: qualitative evaluation showed sensitivity, specificity, accuracy, positive
predictive value, negative predictive value, LR+, and LR-: 93%, 53%, 63.6%, 42%,
96%, 1.965, and 0.127. Quantitative analysis showed that the diameter of residual
disease measured by MRI was on average twice the true diameter measured at
histology (18 mm versus 9 mm). No quantitative dimensional criterion showed
significant differences between true positive and false positive cases.
Conclusion: Qualitative MRI has very high sensitivity and negative predictive value,
but low specificity and positive predictive value for predicting presence of residual
disease after chemoradiation treatment in LACC. Evaluation of quantitative dimen-
sional parameters did not improve the accuracy of the technique and was of no help
in differential diagnosis between true and false positives qualitative evaluations.



B-065 14:36

Detection of metastatic lymph nodes in patients with ovarian cancer by CT,
MRI, and PET or PET/CT: a systematic review and meta-analysis
Y. Yuan, S. Liu; Shanghai/CN (imyy-mn@163.com)

Purpose: Recognising the location of metastatic nodes is important for selecting
treatment and predicting the possibility of optimal resection. The purpose of this
study was to systematically review the diagnostic accuracy of CT, MRI, and PET
or PET/CT for detection of metastatic lymph nodes in patients with ovarian cancer.
Methods and Materials: Relevant studies were identified with MEDLINE and
EMBASE from January 1990 to July 2010. We estimated the weighted sum-
mary sensitivities, specificities, OR (odds ratio), and summary receiver operating
characteristic (SROC) curves of each imaging technique and conducted pair-wise
comparisons using the two-sample Z-test. Meta-regression, subgroup analysis,
and funnel plots were also performed to explain the between-study heterogeneity.
Results: Eighteen eligible studies (CT 10, MR 5, PET or PET/CT 14) were included,
with a total of 882 patients. PET or PET/CT was a more accurate modality (sensitiv-
ity 70.0%, specificity 97.1%). No significant difference was detected between CT
(sensitivity 42.6%, specificity 95.0%) and MR imaging (sensitivity 54.7%, specificity
88.3%). Meta-regression analyses showed that sample size, year of publication,
mean age, percentage of serous cancer, percentage of advanced ovarian cancer,
and prevalence of lymph node metastasis had no significant influence on the
between-study heterogeneity. Subgroup analyses revealed no statistical differ-
ence as well. Funnel plots with marked asymmetry suggested a publication bias.
Conclusion: This meta-analysis showed that FDG-PET or FDG-PET/CT performs
better than contrast enhanced CT and MR imaging in the detection of lymph node
metastasis in patients with ovarian cancer.

B-066 1445

Signal of uterine fibroids on T2W MR images as a predictive value of
tumour volume reduction after intraarterial embolisation
T. Belsan, N. Profantova, M. Mara; Prague/CZ (tomas.belsan@uvn.cz)

Purpose: Uterine fibroids have different signal characteristics on magnetic
resonance imaging (MRI). The aim of this study is to prove weather there is any
significant difference of tumour volume reduction after uterine artery embolisation
(UAE) in fibroids with different signal intensity on T2 weighted (T2W) images.
Methods and Materials: Study involves 69 females with uterine fibroids, 70 uter-
ine fibroids were assessed. All patients underwent initial MRI and follow-up MRI
6 months after UAE. In patients with multiple fibroids, only the significantly largest
was included. Fibroids were measured in three orthogonal diameters, tumour
volume was calculated. Accordingly the initial MRI fibroids were divided into two
groups by their signal in T2W. Group 1: fibroids of markedly low signal (isosignal
to sceletal muscle). Group 2: fibroids of mixed singal in T2W (higher to sceletal
muscle). Tumour volume regress was calculated in percentage.

Results: Group 1 - 22 fibroids with markedly low signal in T2W - average tumour
volume regress was 39.7% (range 8-75 %), only 3 tumours regressed more than
50%. Group 2 - 48 fibroids with mixed signal in T2W - average tumour volume
regress was 69.3 % (range 30-100%).

Conclusion: After UAE, there is significant difference of volume reduction of fibroids
with markedly low signal and of fibroids with mixed signal on T2W images. By this,
MRI has predictive value for uterine fibroid volume regress based on signal intensity
of tumours on T2W images.

B-067 14:54

Prediction of the predominant side of arterial supply to the uterine
leiomyomas using uterine artery Doppler before uterine artery
embolisation

N.N.N. Naguib, N.-E.A. Nour-Eldin, T. Lehnert, T. Gruber-Rouh, T.J. Vogl;
Frankfurt a. Main/DE (nagynnn@yahoo.com)

Purpose: To test if uterine artery (UA) Doppler performed before uterine artery
embolisation (UAE) can predict the predominant side of supply to the uterine
leiomyomas.

Methods and Materials: The study was prospectively performed on 38 females
(mean age: 45.3+4.77 years). The UA peak systolic velocity (PSV), end diastolic
velocity (EDV) and resistive index (RI) were measured in both sides. The side with
lower Rl or with higher PSV or EDV was suggested as the predominant side of sup-
ply (for each patient 3 suggestions were provided). Measurements were performed
trans-abdominally before UAE. After UAE, the predominant side was determined
based on the tumour blush following contrast-medium injection in each side and
based on the UA diameter measured 2 cm distal to its origin.

Results: The suggested side of predominant supply based on the Rl was the right

in 18 patients (47%) and the leftin 20 (53%), based on the PSV and EDV measure-
ments it was the right in 18 (47%) and 16 (42%) and the left in 20 (53%) and 22 (58%)
patients, respectively. After UAE, the predominant side was the right in 19 (50%)
and the left in 19 (50%). The mean left UA diameter was 3.58+0.67 mm (range:
2.3-5.1 mm) and the right was 3.55+0.88 mm (range: 2.2-5.8 mm). The Rl correctly
identified the predominant side in 31 (81.6%) patients (sensitivity=0.82), while
the PSV and EDV correctly identified the predominant side in 15 (39.5%) and 21
(55.3%) patients, respectively, showing a sensitivity of 0.39 and 0.55, respectively.
Conclusion: Pre-interventional UA Doppler can predict the predominant side of ar-
terial supply to the leiomyomas with the RI showing the highest sensitivity (S=0.82).

B-068 15:03

Uterine myomas treated by uterine artery embolisation, angioMRI at 48h is
predictive of evolution at 6 months

B. Layré, J. Manelfe, B. Vedel, P. Bouillet, Y. Aubard, A.J.M. Maubon;
Limoges/FR (antoine.maubon@unilim.fr)

Purpose: Compare uterine myomas vascularisation by angioMR at 48 h and 6
month after UAE with microparticles, correlation with myoma shrinkage and clini-
cal evolution.

Methods and Materials: Patients with symptomatic uterine myomas, treated with
bilateral UAE using 500-700 um trisacryl gel particles. Pelvic MRI with T2 and dy-
namic 3D T1w with IV gadolinium injection, performed at 48 h and 6 months after
UAE. Morphologic, volumetric with dedicated 3D software, and functional analysis
of myomas. Evaluation of residual myoma perfusion at 48 h and 6 months. Cor-
relation with clinical evolution.

Results: Eighty seven patients were included, mean age 40.9 years (26-52). Mean
myoma volume by uterus 222 cm?® (12-1022 cm?) at 48h, 78 cm?® (0-522 cm?®) at 6
months, mean myoma volume reduction 68.1% (17-100%). Totally devascularised
myomas show a high signal in T1 and T2 at 48 h, a high signal T1 and low signal
T2 at 6 months. A significant persistent enhancement was found in 19 myomas
in 8 patients at 6 months (mean myoma volume by uterus 89 cm?®), mean myoma
residual vascularisation: 55/89 cm?®. It was present in the same 19 myomas in the
same 8 patients on the 48 h MRI (mean myoma volume by uterus 171 cm®), mean
residual vascularisation 20/171 cm?. Clinical outcome was favourable in 86/87 cases
at 6 months. No correlation was found between a persistent vascularisation at 6
months and unfavourable clinical outcome.

Conclusion: MRI with GD injection at 48 h is predictive of myoma vasularisation
evolution at 6 months after UAE. Clinical outcome at 6 months was not correlated
with persistent vascularisation.

B-069 15:12

Real-time sonoelastography performed in addition to conventional
ultrasound: improved early detection of ectopic pregnancy
V. Gazhonova, S. Churkina, A. Zubarev; Moscow/RU

Purpose: To evaluate the possibilities of real-time sonoelastography in early
detection of ectopic pregnancy.

Methods and Materials: Endovaginal ultrasound with elastography was performed
in 56 women (19-38 y.0). with a positive pregnancy test and with suspected compli-
cations of early pregnancy. Urinary and serum 3-hCG levels were measured on the
day of the patient's hospitalisation (Second International Units). Sonoelastography
was performed with the HI VISION 900 and Preirus (Hitachi Medical Corporation)
with an endocavity transducer, 8-4 MHz frequency (EUP - V53 W, Hitachi). The
elastographic images were assessed by 2 radiologists using a 4-point grading
score for the presence or absence of ectopic pregnancy. Inter-observer agreement
and diagnostic confidence levels were calculated. We assessed the accuracy of
sonoelastography for the detection of ectopic pregnancy by comparing the findings
of sonoelastography with surgical results.

Results: 25 women were proven to have an ectopic pregnancy. All 25 were ac-
curately detected by endovaginal ultrasound with elastography. The “blue eye”
sonoelastographic sign was seen in every case of extrauterine pregnancy and had
an 80% diagnostic confidence of ectopic pregnancy in women with -hCG levels
lower than 1000 mIU/ml, and a 100% diagnostic confidence when levels were above
the discrimination point of 1000 mIU/ml. Inter-observer agreement revealed Kappa
estimates ranging between 0.86 and 0.93, indicating almost perfect conformity in
the assessment of pathological changes between reader 1 and reader 2.
Conclusion: The “blue eye” sign can be used for the detection of extrauterine
pregnancy in doubtful cases of serum -hSG levels lower than 1000 mIU/ml.
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B-070 1521 (ros)
The value of endovaginal sonoelastography (EVSE) in emergency
gynaecological pathology

S. Churkina, A. Fedorova, V. Gazhonova; Moscow/RU (14churkina@mail.ru)

Purpose: To evaluate the usefulness of EVSE in the diagnosis of emergency
gynecological pathology.

Methods and Materials: We study 140 women with acute lower abdomen pain
and menorrhagia. All pts underwent conventional US and endovaginal sonoelas-
tography on HI VISION 900, HI VISION Preirus (Hitachi Medical Corporation).
We used modified Tsukuba sonoelastography classification for evaluation of the
EVSE data. US results were compared with surgical and hystomorphological data.
Results: The “blue eye” sign was characteristic for ectopic pregnancy in 100% of
cases. The “reverse cystic type” showed by EVSE in 100% of cases with haemor-
rhagic continence. EVSE increased the diagnostic confidence of US in the cases
of ectopic pregnancy in 38% of cases, ovarian apoplexy - in 7%, in 9% with missed
abortion, in 21% with tuboovarian pathology, in 13% with fibroid and ovarian torsion,
in 20% with pyosalpinx, in 18% with hydrosalpinx, and in 21% with haematometra.
The overall sensitivity of US in the diagnosis of emergency gynaecological pathol-
ogy increased from 77% up to 95% with EVSE.

Conclusion: EVSE increased the diagnostic confidence of US in emergency
gynaecological pathology, especially in the cases with ectopic pregnancy and
haemorrhage.

14:00 - 15:30 Room F2

Breast

SS 102

Ultrasonography: new developments
Moderators:

G.l. Kirova; Sofia/BG
F. Pediconi; Rome/IT

B-071 14:00

Preoperative ultrasound-guided biopsy of sentinel lymph nodes using
microbubbles and contrast-enhanced ultrasonography in patients with
breast cancer

A.R. Sever', P. Mills', J. Weeks', K. Cox', D. Fish', H. Devalia', S. Jones',
P. Jones', W. Mali?; ' Maidstone/UK, 2Utrecht/NL (ali.sever@nhs.net)

Purpose: To assess the feasibility of US-guided needle biopsy of the sentinel lymph
node (SLN) identified following intradermal injection of microbubbles.

Methods and Materials: In this prospective study, 99 patients with proven inva-
sive breast cancer, with no clinically or sonographically abnormal axillary lymph
nodes, received an intradermal microbubble injection at the areola margin. When
an enhancing axillary lymph node was visualized, percutaneous US-guided fine
needle aspiration (FNA) or 16-G core biopsy was performed. Depending on the
biopsy results patients had conventional SLN biopsy or axillary lymph node dis-
section (ALND).

Results: SLN was successfully identified in 97 of the 99 cases (98%). Eighteen of
these 97 cases (19%) were lymph node positive. Eleven of the 18 (61%) patients
had a positive US-guided biopsy and therefore were treated with an immediate
ALND. The remaining 86 patients had conventional SLN biopsy with blue dye
and isotope injection. In seven cases a positive lymph node was identified, and
patients underwent a completion ALND. Three of the 97 biopsies were reported as
inadequate. In 96% (90/94) of patients undergoing conventional SLN biopsy, the
lymph node showed histological evidence of a previous needle biopsy, including
the seven false negative cases. Of these seven cases there were three microme-
tastasis and one isolated tumor cells (ITC).

Conclusion: SLNs can be identified and biopsied using preoperative contrast-
enhanced US, and this reduces the need for a second operation in more than 50%
of the cases. However if the needle biopsy is negative, conventional operative SLN
biopsy is still indicated.

B-072 14:09

Hyperechoic nodules of the breast: are they always benign?

A. Linda, M. Lorenzon, V. Londero, A. Dal Col, C. Zuiani, M. Bazzocchi; Udine/IT
(annalinda33@gmail.com)

Purpose: To evaluate the frequency of hyperechoic breast cancers in a large ul-
trasound (US)-guided core-needle-biopsy (CNB) series and to identify sonographic
features able to predict the presence of malignancy in case of hyperechoic lesions.

S152AECDEFGH

Methods and Materials: The records of 4511 consecutive US-guided breast CNB
(2347 benign,1849 malignant and 315 high-risk) performed between 2000 and
2009 were retrospectively reviewed. Twenty-five (5.5%) lesions were classified as
hyperechoic. For each lesion, images were reviewed by two experienced breast
radiologists, and sonographic features were recorded according to the BI-RADS
lexicon; in addition, the presence hypoechoic areas within the lesion was noted.
The pathologic results were reviewed and the frequency of hyperechoic cancers
among all malignancies was calculated. Differences of sonographic features
between benign and malignant hyperechoic nodules were assessed using the
Fisher’s exact test.

Results: Nine (36%) of 25 hyperechoic lesions proved to be malignant (4 invasive
ductal carcinomas not-otherwise-specified,2 invasive lobular carcinoma,1 mucinous
carcinoma,1 neuroendocrine carcinoma and 1 intraductal papillary carcinoma),
corresponding to 0.4% (9/1849) of all malignancies. The remaining 16 lesions
were benign. Malignant hyperechoic lesions presented lobular/irregular shape (9/9
versus 14/16,p=0.520), not parallel orientation (6/9 versus 1/16,p=0.003), non-
circumscribed margins (9/9 versus 7/16,p=0.008), posterior acoustic shadowing (6/9
versus 5/16,p=0.115), vascularization (6/9 versus 7/16,p=0.410) and hypoechoic
areas (7/9 versus 7/16,p=0.208) more frequently than benign hyperechoic lesions,
although a significant difference was found only for lesion orientation and margins.
Conclusion: Hyperechoic malignancies do occur. Sonographic features commonly
used to identify a breast malignancy on US can be helpful to differentiate malignant
from benign hyperechoic nodules.

B-073 14:18

Preliminary results of a prototype automated breast ultrasound system
combining transmission and reflection 3D imaging

U. Saueressig', V. Ivanovas', M. Windfuhr-Blum', P. Pelegretti?, E.C. Kotter',
M. Langer'; ' Freiburg/DE, 2Genoa/IT (ulrich.saueressig @uniklinik-freiburg.de)

Purpose: Evaluation of the viability of an automated breast ultrasound system in
breast imaging. The results of the automated warm bath ultrasonography (WBU),
combining transmission and reflection images, were compared with findings from
routine mammography and handheld ultrasound.

Methods and Materials: 60 patients, undergoing routine examination of the breast
with mammography and handheld ultrasound, were examined with the WBU pro-
totype (Techniscan Medical Systems, Salt Lake City, Utah, USA). In cases of sus-
pected malignancy, vacuum core biopsy was conducted. After routine examinations,
12 patients were diagnosed with histologically confirmed breast cancer. 13 patients
showed cysts, 12 fibroadenomas and 23 cases no significant findings. The WBU
system acquires a 3D set of transmission and reflection images simultaneously.
They contain information on ultrasound reflection, speed and attenuation of sound.
Results: 10 out of 12 carcinomas could be detected in the WBU examination. In
2 cases, carcinoma close to chest wall lay outside the field of view. Fibroadeno-
mas and cysts were depicted reliably. Lesion characteristics differ markedly from
handheld ultrasound. Lesion characterisation may be improved by speed of sound
and attenuation imaging.

Conclusion: The WBU technique offers a new way of examing the breast, combin-
ing features of reflection with transmission imaging. This may lead to improved lesion
characterisation. As an automated examination, objectivity and reproducibility are
key features. The difference of image characteristics compared with conventional
ultrasound implies a learning curve.

B-074 1427

First experience of an automated breast volume scanner for the
identification and diagnosis of breast cancer

D.-A. Clevert, N. Wohrle, K. Hellerhof, M.F. Reiser;

Munich/DE (Dirk.Clevert@med.uni-muenchen.de)

Purpose: To evaluate the performance of an automated breast volume scanner
(ABVS) versus conventional hand-held ultrasonography (HH-US) by comparing
lesion visibility.

Methods and Materials: Scanning breast ultrasound was performed on 57 breasts
in 29 patients in addition to mammography or MRI. Using automated scanning
parameters, three to five views were taken of each breast by trained radiologists,
using the Siemens ACUSON S2000™ ABVS. Imaging of the lesions using the
ABVS was performed with a 14L5BV transducer and compared with visibility of
these same lesions using HH-US with a 13 MHz transducer. All lesions were clas-
sified according to BI-RADS assessment.

Results: A total of 29 patients were succesfully examined. Median patient age
was 54 years (range 13-80). Median ABVS scanning time was for each breast
8.1 minutes (range 3-15), interpretation time was 7.3 minutes (range 3-18). In 17
patients HH-US depicted 25 lesions which were confirmed by the ABVS. There



were 7 carcinomas and 18 benign lesions (4 fibroadenomas, 1 peripheral papil-
lomas, 8 cystic lesions, 5 post surgical scars). No benign lesion was classified as
BI-RADS 5 with ABVS or HH-US. All breast cancers were found with the ABVS
and correctly classified as BI-RADS 4 or 5. There was good agreement regarding
BI-RADS classification of HH-US and ABVS. The size of all lesions ranged from
5 to 35 mm (median 17 mm).

Conclusion: These preliminary results suggest that images made with the ABVS
allows detection of solid and cystic lesions and their BI-RADS classification with a
high reliability in comparison to HH-US.

B-075 14:36

Automated breast volume scanning: advantages, drawbacks and
preliminary results

M.D.F. de Jong, I.J.M. Dubelaar, T.A. Fassaert, M.J.C.M. Rutten;

‘s Hertogenbosch/NL (mdjfdejong @hotmail.com)

S

Purpose: Automated Breast Volume Scanning (ABVS) is a promising new technique
for the evaluation of breast tissue. With ABVS 3D-images are available for review
and post-processing. We describe the advantages, drawbacks and applications
of ABVS and illustrate our primary clinical results in 3D breast ultrasound (US).
Methods and Materials: Forty consecutive patients were scanned with a 3D-US
scanner (Acuson S2000, Siemens, Erlangen) using a 5-14 MHz broadband trans-
ducer. Each breast was evaluated with 3 to 5 scans, depending on its cup size.
Examination took 10 to 15 minutes per patient. ABVS findings were correlated with
mammography, handheld 2D US and magnetic resonance imaging (MRI) findings.
All patients filled up a questionnaire about their experience, including a VAS score.
Results: In all patients scanning was technically successful, breast tissue was
visible from skin to thoracic wall. In all patients with cysts and solid tumours at
MRI, ABVS were able to depict them. All patients stated ABVS-scanning equally
or more bearable in contrast to MR-scanning and mammaography. Experiences
compared with handheld 2D-US were similar. In most patients axillary lymfnode
evaluation was not possible.

Conclusion: Due to the imaging reconstruction possibilities and high-resolution
ABVS can be an additional technique in evaluating breast tissue. Aimost all of the
breast tissue is scanned and available for postprocessing and evaluation in PACS
or a workstation. Patients experience less discomfort in comparison with MRI and
mammography. Axillary lymfnodes should be evaluated by handheld US.

B-077 14:45

Shear-wave sonoelastography features of benign and malignant breast
lesions

G. lvanac, A. Hrkac-Pustahija, R. Huzjan-Korunic, |. Cikara, B. Brkljacic;
Zagreb/HR (gordana.augustan@zg.htnet.hr)

Purpose: Shear-wave sonoelastography (SWE) generates, captures and quantifies
velocity of the shear wave and enables quantitative analysis of breast lesion elastic-
ity by producing real-time quantitative colour-coded map of local tissue elasticity.
The aim of this study was to determine and compare qualitative and quantitative
features of benign and malignant breast lesions using SWE.

Methods and Materials: Aixplorer scanner (Supersonic Imagine) with high-frequen-
cy transducer was used. B-mode and SWE of breast lesions was performed in 174
women. Colour scale indicated tissue elasticity in kilopascals (kPa), soft lesions
being blue and hard lesions red. Maximum, minimum and mean kPA E-values were
recorded in each lesion and E-ratios calculated between the lesion and normal
parenchyma. In malignant lesions SWE area of bright colour was measured and
compared with tumour area measured by B-mode. 82 lesions were malignant, as
confirmed by core-biopsy, and 106 benign.

Results: Mean E-values for malignant lesions were 181.0 kPa (range 61.1-300),
and for benign lesions 40.9 kPa (range 10.7-157 kPa) (p < 0.01). Mean E-ratios
between lesion and normal parenchyma was 8.39 (range 2.0-78.5) for malignant
lesions, and 1.25 (range 0.6-2.8) for benign lesions (p < 0.01). Mean area of ma-
lignant lesions measured by SWE was 3.81 cm2 (range 1.48-8.59 cm2), and by
B-mode 1.6 cm2 (range 0.35-4.4 cm2) (p < 0.01).

Conclusion: Malignant lesions have significantly higher elasticity and E-ratios to
normal parenchyma than benign lesions. Area of malignant lesions measured by
SWE is significantly larger compared with B-mode measurement. SWE could be
complimentary to B-mode in evaluation of sonographic features of breast lesions.

B-078 14:54

Significant differentiation of focal breast lesions: raw data-based
calculation of strain ratio

M. Grigoryev, A. Thomas, T. Slowinski, S. Filimonow, T. Fischer;
Berlin/DE (maria.grigoryev@charite.de)

Purpose: Initial data suggest that elastography can improve the specificity of
ultrasound in differentiating benign and malignant breast lesions. We compared
elastography, B-mode ultrasound and mammography to determine whether raw
data calculation of strain ratios (SRs) can further improve the differentiation of
focal breast lesions.

Methods and Materials: 201 women with histologically proven focal breast lesions
(85 benign, 116 malignant) were included at two German breast centers. Patients
underwent standardised ultrasound procedure using high-end ultrasound system
(Aplio XG, Toshiba, Japan) with a 9-MHz broadband linear transducer. Two expe-
rienced readers analysed B-mode scans and mammograms using the BI-RADS
criteria; elastograms were analysed using the Tsukuba score. SRs were calculated
from a tumour-adjusted ROI; comparable ROl was placed in the lateral fatty tissue.
Sensitivity, specificity, and cut-off values were calculated for SRs (ROC analysis).
Results: Median age was 53 years [range 19-80]. Lesion diameter was
17.4 +9.8 mm (mean + SD). Sensitivity and specificity were 85%/60% for B-mode
scanning, 85%/68% for elastography, 78%/62% for mammography, and 95%/74%
for SRs. SR cut-off value of 2.27 (AUC 0.907) allowed significant differentiation
(p < 0.001) of malignant and benign lesions. The quantitative SR calculation was
superior to subjective interpretation of B-mode scans and sonoelastograms with
a positive predictive value of 83% versus 78% and 74%, respectively, and was
equal to that of mammograms.

Conclusion: Calculation of strain ratios contributes to the standardisation of sono-
elastography with high sensitivity and allows significant differentiation of benign and
malignant breast lesions with a higher specificity compared to B-mode, subjective
evaluation of elastography and mammography.

B-079 15:03

Qualitative and semi-quantitative evaluations of solid breast lesions by
sonoelastography
H. Yerli, T. Yilmaz, T. Kaskati, H. Gulay; Izmir/TR (hasanyerli@yahoo.com)

Purpose: To determine whether the use of qualitative elasticity scoring method
together with semi-quantitative strain index method by sonoelastography (SE) is
useful to differentiate between benign and malignant breast masses.

Methods and Materials: Some 78 lesions in 71 consecutive patients with solid
breast masses (62 benign, 16 malignant) were prospectively included in this study.
For each lesion, B-mode US and SE images were obtained. After elasticity scores
had been determined with 5-point scoring method, strain indexes of the lesions
were calculated using the same-level and normal-appearing breast region as
an internal reference by means of the method of strain ratio measurement. The
findings were compared with histopathology. Considering the receiver operating
curves, the diagnostic performances for the elasticity scoring and the strain index
methods were determined.

Results: The mean scores on SE were 2.69 + 0.59 for benign lesions and
3.75 +0.68 for malignant lesions. The mean stiffness index values were 2.03 +2.67
for benign lesions and 5.97 + 4.45 for malignant lesions. The area under the curve
value was 0.864 for 5-point scoring method and 0.840 for strain index method (P
= 706). Sensitivity and specificity for 5-point scoring method were 80% and 95%,
respectively; 87.5% and 72.6% for B-mode US; and 80% and 93% for strain index
method when a cutoff point of 3.52 was used. A semi-quantitative evaluation using
the strain index method did not contribute to qualitative evaluation by scoring.
Conclusion: After 5-point scoring by SE, additional measurement of the strain index
is not mandatory to differentiate between benign and malignant breast masses.

B-080 15:12

Ultrasound elastography as an adjunct to conventional ultrasound,
comparing sensitivity in the pre operative assessment of axillary lymph
nodes

K.A. Taylor, S. O’Keeffe, M.G. Wallis, R. Sinnatamby, G.M. Treece;
Cambridge/UK (kathryn.taylor@addenbrookes.nhs.uk)

Purpose: The imaging modality of choice for preoperative assessment of axil-
lary metastases in suspected breast cancer is currently conventional ultrasound
(CU)x needle biopsy. Despite preventing unnecessary surgical sentinel lymph
node biopsy, it has recognised limitations notably a significant false negative
rate. Ultrasound elastography (UE) is introduced as an adjunct to CU to compare
sensitivity in the axilla for the first time.
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Methods and Materials: A pilot cohort of 50 women with sonographically suspi-
cious (BI-RADS 4 or 5) solid breast lesions underwent routine CU of ipsilateral
axillary lymph nodes (ALNs), followed by quasi-static UE. Elastograms created
using non-commercial in house software were displayed in greyscale (white/ soft,
black/ stiff) alongside simultaneous CU images. Elastograms were scored 1-4
(normal-malignant) in terms of apparent stiffness and compared with visual CU
findings and reference standard of surgical histology.

Results: 21 (42%) patients had metastatic ALNs and 29 (58%) patients had
normal ALNs at final surgical histology. 23 were morphologically abnormal on CU,
of which 19 were suspicious/malignant on UE (score 3/ 4) and 16 malignant at
surgical histology. Adding UE to CU reduces the false positive rate from 44% to
19%. 27 were morphologically normal on CU of which 5 were malignant at surgical
histology. Importantly all 5 were suspicious/malignant (score 3/ 4) on UE. Adding
UE to CU raises sensitivity by 24%.

Conclusion: UE shows promise at differentiating benign from malignant ALNs and
as an adjunct to CU potentially increases sensitivity in identifying abnormal ALNs
for biopsy, improving preoperative diagnosis.

14:00 - 15:30
Head and Neck

SS 108

Ear, eye and paranasal sinuses

Moderators:
N. Dfouni; Geneva/CH
K. Zelenak; Martin/SK

B-081 14:00

Vitreoretinal disorders: preliminary evaluation at CEUS
M. Bertolotto!, G. Serafini?, L.M. Sconfienza? M. Cavallaro', F. Lacelli?,
M.A. Cova'; ' Trieste/IT, ?Pietra Ligure/IT (bertolot@univ.trieste.it)

Room G/H

Purpose: To investigate whether CEUS may be helpful in adjunct to grey-scale
and colour Doppler US for evaluation of vitreoretinal disorders.

Methods and Materials: US was performed on 36 consecutive patients (19 men,
17 women) with vitreous haemorrhage and suspicious retinal detachment (RD),
choroidal detachment (CD), and posterior vitreous detachment (VD) mimicking RD.
After preliminary grey-scale and colour Doppler interrogation, CEUS was performed
using low acoustic power, contrast specific modes. A 2.4-4.8 mL bolus of SonoVue
was injected, followed by saline flush. All examinations were digitally recorded for
retrospective analysis. Confirmation of US and CEUS findings was obtained at
surgery (n = 12) or with clinical evaluation during the follow-up.

Results: There were 24 VD, 19 RD, 7 CD. In 14 patients different vitreoretinal
disorders were associated. VD were not vascularised at CEUS, RD and CD were
vascularised in all cases. In RD the vascularised choroid was identified outside the
detached retina, while in CD no external vascularised structures were recognised
within the globe. In 22 patients differentiation between VD, RD, and CD improved
using CEUS. Vascularisation was evident at CEUS in 5 RD/CD not vascularised at
colour Doppler interrogation. In 3 cases echogenic VD adherent to the optic disk
was correctly characterised at CEUS. In 3 patient RD within organised haemor-
rhage was identified at CEUS only. In 10 cases, the extent of RD and CD was
better assessed at CEUS.

Conclusion: CEUS may be used in equivocal cases to improve characterisation
of vitreoretinal disorders.

B-082 14:00

Orbital Doppler in optic neuritis
M. Karami Nogourani; Esfahan/IR (m_karami@med.mui.ac.ir)

Purpose: To evaluate orbital blood flow velocities and optic nerve diameter with
Doppler sonography in patients with acute unilateral optic neuritis (ON).
Methods and Materials: Orbital Doppler and grey-scale sonography was performed
in 46 eyes of 23 patients aged 19-47 years with acute unilateral ON. ON was
diagnosed by an ophthalmologist on the basis of clinical presentation, presence
of decreased visual acuity and assessment of visual evoked potentials. The peak
systolic (PSV) and end-diastolic (EDV) blood flow velocities and resistance (RI)
and pulsatile (PI) indices of the ophthalmic (OA), central retinal (CRA) and posterior
ciliary (PCAs) arteries and optic nerve diameter were measured in both eyes. We
compared results from affected and unaffected eyes using the paired t-test. The
area under the receiver-operating characteristic (ROC) curves was used to assess
diagnosis of ON on the basis of measured blood flow parameters of the OA, CRA
and PCAs and optic nerve diameter.
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Results: Optic nerve diameter in eyes with ON was significantly higher than that
of the control eyes (P <0.001). The mean (SD) optic nerve diameter was 4.1 (0.8)
mm in affected eyes and 3.0 (0.4) mm in unaffected eyes (P0.05). The mean Rl in
the PCAs (P <0.05) was slightly lower in the eyes with ON than in the contralateral
eyes. The area under the ROC curves was 0.928 for optic nerve diameter.
Conclusion: Optic nerve diameter was related to ON; Rl of PCAs was slightly
related to ON, but other orbital blood flow parameters were not.

B-084 1418

Role of ocular Doppler ultrasonography in primary open-angle glaucoma
A. Alconchel, L. Pablo, J.J. Alconchel, P. Seral, J. Remirez; Zaragoza/ES
(aralodia@hotmail.com)

Purpose: Primary open-angle glaucoma is a prevalent chronic disease traditionally
related with increased intraocular pressure. Studies have proved that an altered
perfusion of the optic nerve head is also an important patogenic factor. Ocular
colour and pulsed Doppler US permits to evaluate the optic nerve microcircula-
tion and detect haemodynamic differences between patients having progressive
versus stable glaucoma.

Methods and Materials: 59 patients diagnosed of open-angle glaucoma who
met the inclusion/exclusion criteria were divided into two groups according to the
presence of stable versus progressive di d by HRT scans. Colour
and pulsed Doppler imaging of ophtalmic artery, central retinal artery and vein, and
posterior ciliar arteries measurements (peak systolic velocity, end-diastolic velocity,
mean velocity, and resistivity and pulsativity indices). One eye randomly chosen of
each patient was taken into account in the statystical analysis.

Results: During an average follow-up period of 36 months, 22 of the 59 patients
(37.3%) showed progression of glaucomatose retinal damage, and 37 patients
(62.7%) were stable. CDI measurements were compared using the Mann-Whitney
U test, and showed statistically significant differences (P-value > 0.05) between both
groups, with decreased Rl and Pl in the OA, and PSV and MV in CRA in patients
with glaucoma progession. No differences in flow velocities were found for the rest
of the retrobulbar vasculature.

Conclusion: Changes of ocular perfusion in patients with glaucoma have been
associated with progression of the desease. Colour Doppler US imaging is a
promising method for detecting haemodynamic defects that might imply changes
in its treatement.

B-085 1427

Detection of intraorbital foreign bodies using MDCT
C. Friedrich, P. Hoffstetter, A.G. Schreyer;
Regensburg/DE (chris.friedrich@me.com)

Purpose: Judging the possibilities of detection of orbital foreign bodies in multide-
tector CT (MDCT) with a focus on glass slivers.

Methods and Materials: Systematic measuring of Hounsfield units (HU) of 20
different materials, containing 16 different types of glass. The measurements
were performed using an orbita phantom scanned in a 16 slice MDCT. Using
the resulting density values, the smallest detectable volume was calculated. We
then produced slivers of 5 different glass types in the sub-millimetre range and
calculated their volume. Those microslivers underwent another CT scan using the
same protocol as mentioned above to discern the limit of detection for microslivers
made of different materials.

Results: Glass has comparatively high density values of at least 2000 HU. The
density of glasses with strong refraction is significantly higher and reaches up to
12400 HU. We calculated a minimum detectable volume of 0.07 mm? for glass
with a density of 2000 HU. Only glass slivers with a density higher than 8300 HU
were experimentally detectable in the sub-millimetre range up to a volume as
small as 0.01 mmd.

Conclusion: Due to its high density of at least 2000 HU, glass is usually easily
recognisable as an orbital foreign body. The detection threshold depends on the
object’s density and size and can be as low as 0.01 mm? for glass with high den-
sity. Detection of glass as an orbital foreign body seems to be secure for slivers
measuring at least 0.2 mm? for all types of glass.

B-086 14:36

Diffusion MR in detection of postoperative recurrent cholesteatoma
C. Fernandez Martin, R. Martin Boizas, J.M. Sanchez Reyes,
B. Lannegrand Menéndez, J. Esteban Sanchez; Madrid/ES

Purpose: To accomplish a diffusion MRI prospective study of the utility for detect-
ing recurrent cholesteatoma after radical surgery in patients between February
2009/September 2010.



Methods and Materials: 40 patients were included in our study after a radical
mastoidectomy intervention ussing the following protocol for the MRI exam: sagit-
tal 3DT2, axial T1WI fast SE, diffusion (b0, b300, b600 seg/mm), postgadolinium
axial T1WI fast SE, delayed postgadolinium coronal GET1 WI. Hyperintensity on
b600 values was interpreted as recurrent cholesteatoma. Tl report was done on
two different moments by an experienced neuroradiologist. It was classificed as:
CC (clearly cholesteatoma), DC (doubful cholesteatoma), CF (clearly fibrosis), DF
(doubtful fibrosis). Results were compared with postsurgery reports.

Results: Recurrent cholesteatoma was properly identified in 8 patients with PPV
100%. 6 of 7 patients were confirmed at surgery as fibrosis with only 1 false
negative NPV 80%. Sensitivity and specificity were 89% and 100%, respectively.
Conclusion: Results for specificity and PPV in our sample (100%) support the
utility of IPD for detection of recurrent cholesteatoma. Our study shows the neces-
sity of using 3DT2 sequences together with diffusion MRI to proper anatomical
localization. Previous CT is also essential to determinate bony structures and
compare with 3DT2 images.

B-087 1445

Detection of residual and recurrent cholesteatoma with non-epi diffusion
weighted imaging: the Dutch experience

M.H.G. Dremmen, P.A.M. Hofman, J.R. Hof, R.J. Stokroos, A.A. Postma;
Maastricht/NL (marjolein.dremmen@gmail.com)

Purpose: The accuracy of MRI for detection of residual or recurrent cholesteatoma
in our hospital was retrospectively investigated.

Methods and Materials: Between 2005 and 2010, 56 non-EPI DW MR imaging
studies were performed in 51 patients previously operated for cholesteatoma. T1-,
T2- and postgadolinium T1-weighted images were followed by non-EPI DWI in the
transverse and coronal plane. The imaging findings were correlated with clinical
and intraoperative findings. Twenty-six cases underwent second-look surgery, 8
cases with clinically confirmed suspicion of residual cholesteatoma are under close
clinical follow-up. Twenty-two cases without evidence of recurrent cholesteatoma
are under follow-up (follow-up ranging from 8 to 38 months).

Results: Non-EPI DW MRI sequences showed restricted diffusion in 36 cases.
Second-look surgery confirmed cholesteatoma in 24/26 cases; in 1/24 cases an
empyema was diagnosed and in one case no cholesteatoma was found at surgery.
In 2/36 cases restricted diffusion was accompanied by hyperintense signal on the
T1-weighted images which was consistent with transplanted fat; without conven-
tional imaging restricted diffusion in this two cases would be misinterpreted as
cholesteatoma. The positive predictive value for detection of cholesteatoma with
the full imaging protocol was 94% (34/36); whereas with non-EPI DWI as the only
sequence this would drop to 88% (32/36).

Conclusion: Residual or recurrent cholesteatomas after primary cholesteatoma
surgery can be reliable detected by restricted diffusion on non-EPI DW MR imaging.
DWI imaging without conventional sequences will increase the number of false-
positive findings in our patient setting, because transplanted fat within the cavity
may show restricted diffusion.

B-088 14:54

Reducing the radiation dose for low-dose CT of the paranasal sinuses
using iterative reconstruction: feasibility and image quality

S. Bulla, F. Hassepass, P. Blanke, T. Kraus, M. Langer, G. Pache;

Freiburg im Breisgau/DE (stefan.bulla@uniklinik-freiburg.de)

Purpose: To retrospectively evaluate image quality of dose-reduced CT of the
paranasal-sinus using the iterative reconstruction (IR) technique.

Methods and Materials: In this retrospective study 80 patients (mean age:
46.9 + 18 years) underwent low-dose CT of the paranasal-sinus (Siemens Defini-
tion, Forchheim, Germany), with either standard settings (A: 120 kV, 60 mAs)
reconstructed with conventional filtered back projection (FBP) (n = 20) or with tube
current-time product lowering of 20%, 40% and 60% (B: 48 mAs, C: 36 mAs and D:
24 mAs) using iterative reconstruction (n = 20 each). Subjective image quality was
independently assessed by three blinded observers using a semiquantitative five-
point grading scale (1 = poor, 5 = excellent). Effective radiation dose was calculated
from the dose-length product. Mann-Whitney-U-test was used for statistical analysis.
Results: Mean effective doses were 0.28 + 0.03 mSv (A), 0.23 + 0.02 mSv (B),
0.17 £0.02 mSv (C) and 0.11 £ 0.01 mSv (D) resulting in a maximum dose reduc-
tion of 61% with IR as compared to the standard low-dose CT. Best image quality
was observed at 48 mAs (4.8; p < 0.05), whereas standard low-dose CT and
maximum dose reduction (D) provided the same subjective image quality (4.3; p:
n.s). Interobserver agreement was excellent (k values 0.77-0.93).

Conclusion: As compared with filtered back projection, application of iterative
reconstruction allows for significant dose reduction of up to 61% for paranasal-sinus
low-dose CT without loss in diagnostic image quality.

B-089 15:03

Comparison of CT, PET and PET-CT in detection of paranasal sinus
tumours
S. Shaikh; Hyderabad/IN

Purpose: CT has been the main imaging modality to detect primary tumours in
paranasal sinus tumours. We compared the sensitivity of FDG-PET, CT and their
combination PET-CT to detect primary tumours in Paranasal sinuses.

Methods and Materials: Retrospective data review of 22 patients with clinically
suspected paranasal sinus tumours who underwent whole-body contrast-enhanced
CT, FDG-PET or both. We reviewed the imaging reports for any findings suspicious
for malignancy. We then noted if these findings correlated with the actual location of
any primary tumour (confirmed by pathology) and calculated the sensitivity, specific-
ity and accuracy for these two imaging modalities separately and in combination.
Results: Of 22 patients (ages 29-68, F=14, M=8), 10 had extrasinus extension, 4
had bone destruction, 3 had nasal extension, 2 had local disease, 2 had intracranial
extension and 1 had CSF rhinorrhea. 20 underwent CT, which correctly identified
9/11 with tumours (sens=81%), 9/9 (spec=100%) withouttumours, with accuracy of
18/20 (90%). 18 underwent FDG-PET, which correctly identified 9/9 with tumours
(sens=100%), 8/9 without tumours (spec=89%), with accuracy of 17/18 (94%).
Sensitivity, specificity and accuracy for diagnostic CT, FDG-PET and combined
PET-CT were 100% (12/12), 90% (9/10), and 95% (21/22), respectively.
Conclusion: FDG-PET is more sensitive than CT in detection of primary Paranasal
sinus tumors, whereas CT is more specific. Interestingly, the diagnostic performance
of PET-CT combined was only slightly greater than that of FDG-PET alone.

B-090 15:12

Cervicofacial tissue infarction in patients with invasive fungal sinusitis: its
prevalence and characteristic MR imaging findings
J. Seo, H.-J. Kim, E. Kim, H. Lee, S. Kim; Seoul/KR (jungmin1130@gmail.com)

Purpose: Although tissue infarction is a well-known histologic feature of invasive
fungal sinusitis, it has rarely been emphasised in radiologic literature in the head
and neck. The purpose of this study was to investigate the prevalence and the
characteristic MRI findings of cervicofacial tissue infarction (CFTI) in invasive
fungal sinusitis.

Methods and Materials: We retrospectively reviewed MR images in 33 patients with
histologically proved invasive fungal sinusitis. CFTI was defined areas of necrosis.
We divided CFTls into those in the nasal cavity, and those extending to the extrana-
sal areas. Attention was paid on the characteristics of CFTI on contrast-enhanced
T1WI (CET1WI). Preservation of intervening fat on precontrast TIWI in cases
of extrasinonasal CFTI and the presence of bone change on CT were recorded.
Results: CFTI was found in 17 of 33 patients (52%). All of 17 patients had sinona-
sal CFTI, in whom 13 patients also had extranasal CFTI. 9 patients were infested
with Mucor, and 6 with Aspergillus. 11 patients were immunocompromised and 6
patients had diabetes. On CET1WI, all lesions were characteristically ill-defined
nonenhancing lesions. In cases of extrasinonasal CFTI, there was no respect for
the intervening tissue planes, extending to the adjacent soft tissue, orbit, bony
structure, or intracranial cavity. In 12 of 13 lesions with extrasinonasal CFTI, inter-
vening fat was preserved on T1WI. 16 lesions with CFT| demonstrated no erosive
or destructive bone changes on CT.

Conclusion: On CET1WI, CFTls were demonstrated in more than half of the
patients with invasive fungal sinusitis. They may be a pathognomonic sign on MRl
caused by this fulminant infection.
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B-091 1400

An intra-patient comparison of 3 Tesla and 1.5 Tesla in CMR for detection
of coronary artery disease

P. Bernhardt, R. Gradinger, T. Walcher, J. SpieB, D. Walcher, W. Rottbauer;
UIm/DE (peter.bernhardt@uniklinik-ulm.de)

Purpose: Cardiac magnetic resonance (CMR) imaging including adenosine per-
fusion and late Gd-DOTA enhancement (LGE) at 1.5-T has been established for
non-invasive detection of significant coronary artery disease (CAD). However, little
is known about the potential advantages of 3.0-T. Our objective was to compare a
compiled clinical routine CMR protocol performed at both 1.5-T and 3.0-T in patients
with suspected CAD undergoing coronary x-ray angiography.

Methods and Materials: 52 evaluable patients (62.3 +10.2 years) with suspected
CAD were scanned at both 1.5-T and 3.0-T including functional imaging, adenosine
stress and rest perfusion and LGE imaging. CMR images were analysed by two
blinded readers in consensus. A significant CAD was diagnosed by quantitative
analysis on conventional x-ray angiography in vessels with a diameter of >2 mm
(using two thresholds: > 50% and > 70% in coronary stenosis).

Results: Diagnostic accuracy of the combined analysis of perfusion and LGE
imaging yielded better values at 1.5-T and 3.0-T than the analysis of perfusion im-
ages alone. Specificity and sensitivity at 3.0-T were superior to 1.5-T in detecting
coronary stenoses 50% (90% vs.75% and 84.4% vs.75%) and > 70% (88% vs. 80%
and 96.3% vs. 88.9%). Diagnostic accuracy was higher at 3.0-T in comparison to
1.5-T for detection of left anterior descending and left circumflex stenosis, but not
for right coronary artery stenosis.

Conclusion: CMR imaging with Gd-DOTA at 3.0-T in a routine clinical setting is
superior to 1.5-T in detection of significant CAD. 3.0-T might become the preferred
CMR field strength for evaluation of CAD in clinical practice.

B-092 14:00

Quantitative assessment of myocardial strain with DENSE MRI in patients
with coronary artery disease

H. Miyagi', K. Kitagawa', S. Kato', S. Takase', Y. Yoon',

A. Sigfridsson?, M. Nagata', H. Sakuma'; ' Tsu/JP, 2Linkoping/SE
(h-miyagi@clin.medic.mie-u.ac.jp)

Purpose: The purpose of this study was to determine if strain assessment with
DENSE MRI (displacement encoding with stimulated echoes) can provide more
accurate detection of altered systolic function as compared with cine MRI in patients
with coronary artery disease (CAD).

Methods and Materials: Twenty-one patients with suspected CAD (age 63 + 12
years) were studied with a 1.5 T MR imager and 32 channel coils. Multi-phase
DENSE MRI was acquired on short axis planes to quantify radial (e1) and circum-
ferential (e2) strains. Cine MRI and late gadolinium enhancement (LGE) MRI were
also obtained. Percent systolic wall thickening (%SWT) on cine MRI, e1 and e2
were determined using the AHA 16-segment model.

Results: DENSE MRI was successfully obtained in all subjects in 17 + 3 sec per
slice location. The mean image analysis time was 24 + 2 sec. LGE was observed
in 79 (24%) of 336 segments, including 56 segments with subendocardial infarc-
tion. On visual analysis, reduced systolic contraction in the area of infarction was
detected in 58 (73%) of 79 segments by cine MRI, 67 (85%) of 79 segments by
el, and 71 (90%) of 79 segments by e2. The area under ROC curve for predicting
infarct segment was 0.75 [95%CI 0.65-0.85] by %SWT, 0.85[0.76-0.93] by e1 and
0.90 [0.83-0.96] by e2.

Conclusion: Breath-hold DENSE MRI allows for quantification of myocardial strain
in patients with CAD without manual interaction. Circumferential myocardial strain
is the most sensitive index for detecting abnormal systolic contractile function in
segments with LGE.
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B-093 14:18

Cardiac diffusion-weighted MR imaging in recent, subacute and chronic
myocardial infarction: a pilot study

J.-P. Laissy', V. Gaxotte', |. Klein', A. BenDriss', L. Feldman', A. Ribet?,

E. Schouman-Claeys', G. Steg’, J.-M. Serfaty’; 'Paris/FR, 2Velizy/FR
(jean-pierre.laissy @bch.ap-hop-paris.fr)

Purpose: Diffusion-weighted imaging (DWI) has recently been implemented in
order to depict infarct-related myocardial oedema and/or necrosis as a marker of
acute but not chronic myocardial injury in patients with myocardial infarction (Ml).
We investigated the clinical utility of DWI to detect recent Ml and to differentiate
it from subacute and chronic MI, with delayed enhancement MR sequences (DE)
as reference.

Methods and Materials: Seventy-four Ml patients were studied in 3 groups.
Group A included 34 recent (i.e. < 8 days) MI patients; group B, 22 patients with
subacute (i.e. 9-90 days) MI; group C, 18 patients with chronic (> 90 days) MI; a
fourth group (group D) included 24 control patients with no suspicion of Ml and
normal DE imaging. DWI (b, 250 to 500 sec/m?) and DE images were examined
visually by 2 blinded observers for the presence or absence of hyperintense areas
in corresponding segments.

Results: The overall number of segments affected at DE was 272 (110 in recent,
94 in subacute and 68 in chronic Mls). Qualitative assessment of DWI compared
to DE images per-patient yielded a sensitivity of 97% and a specificity of 61% to
differentiate recent from chronic lesions, and a sensitivity of 97% and a specificity
of 14% to diagnose recent from subacute MI. The relative apparent diffusion coef-
ficient (ADC) or ADC ratio was significantly different between groups.
Conclusion: DWI is a sensitive technique to diagnose recent MI. An imaging
approach combining DWI and DE MR sequences accurately differentiates recent
from chronic Mls.

B-094 1427

Edema assessment in acute myocardial infarction: low b-value DWI versus
triple IR FSE

V. Di Molfetta, L. Natale, A. Meduri, R. Marano, |. Porto, L. Bonomo; Rome/IT
(ivdimolfetta@gmail.com)

Purpose: Oedema assessment is crucial in the diagnosis and management of
infarcted patients. Aim of the study was the evaluation of the feasibility of diffusion
weighted imaging in oedema recognition.

Methods and Materials: We studied 15 pts with acute myocardial infarction
(group 1), 6 pts with chronic myocardial infarction (group 2) and 6 pts referred for
arrhythmias (group 3). A conventional cardiac protocol based on T2 triple IR-FSE,
cine-SSFP, rest-FGRET and IR-FGRE sequences was employed. Furthermore, an
ECG-gated, breath held DWI sequence with b = 100 was acquired in short axis.
Results: First, presence or absence of oedema was evaluated. Second, SNR was
measured in acute infarcted area, in scar area and in remote regions. Pts in groups
2 and 3 showed no areas of oedema both on T2 triple IR-FSE and DWI sequences.
In all pts of group 1, T2 triple IR-FSE showed areas of increased S| concordant with
delayed enhancement (DE) areas, while DWI was negative in 1 pts. Furtherly, DWI
showed increased Sl areas in lateral wall in 2 pts, one negative and one positive
at DE, the last negative on T2 triple IR-FSE.

CNR measurements in acute infarcted areas was significantly lower in T2 triple
IR-FSE, compared to b = 100 DWI (mean 24.1 vs mean 67.8).

Conclusion: Low b value DWI is feasible for oedema assessment and represents
an alternative method to T2 triple IR-FSE in non-cohoperative pts due to shorter
apnea; furthermore, CNR is higher. However, false positive can occur in lateral
wall due to susceptibility.

B-095 14:36

T2* measurement in acute myocardial infarction: insight haemorrhage and
microvascular infarction

L. Natale', A. Meduri', A. Bernardini?, C. Napolitano', R. Marano', L. Bonomo';
"Rome/IT, 2Teramo/IT (Inatale @rm.unicatt.it)

Purpose: Microvascolar obstruction and haemorrhage represent negative
prognostic factors in acute myocardial infarction. We preliminarily evaluated T2*
measurement to assess their presence.

Methods and Materials: 35 consecutive patients with first acute myocardial infarc-
tion treated by primary PCIl were studied employing a conventional cardiac MRI
protocol (T2 triple IR-FSE, cine-SSFP, rest FGRET and 2D IR-FGRE); further an
ECG-gated T2* multiecho FGRE sequence at the level of the infarcted area was
acquired. Echo times ranged from 1.8 ms to 20 ms. T2* was calculated using the
Reportcard 4.0 software (GE Medical Systems).



Results: Using a cut-off value of 20 ms, obtained from another study in normal
subjects, T2* values were lower (ranging betwen 12 and 18 ms) in 9 patients. In
these patients, T2 triple IR-FSE images were postive for haemorrhage in 5, while
FGRET and or IR-FGRE were positive for microvascular obstruction in 7. All patients
with haemorrhage showed also microvascular obstruction.

Conclusion: T2* multiecho imaging is feasible for T2* measurements in patients
with acute myocardial infarction. Furthermore, haemorrhage and severe micro-
vascular obstruction represent the same type of complication as all patients with
T2 triple IR FSE positive for haemorrhage showed microvascular obstrution, and
T2* imaging was positive in the other patients with microvascular obstruction. The
discrepancy is due to the superior sensitivity of T2* compared with T2 imaging.

B-096 14:45

Magnetisation transfer steady state free precession imaging of myocardial
injury

L.M. Winter, M. Zellweger, O. Weber, O. Bieri, J. Bremerich; Basle/CH
(winterl@uhbs.ch)

Purpose: To identify and characterise myocardial injury with magnetisation
transfer (MT) balanced steady state free precession (SSFP) magnetic resonance
(MR) imaging.

Methods and Materials: Twenty four patients with suspected myocardial injury
such as infarct (n = 13), myocarditis (n = 6), or other (n = 5) were subjected to
cardiac MR (1.5 Tesla with phased array body coil) comprising precontrast SSFP,
magnetisation transfer SSFP (MT-SSFP) and delayed contrast enhanced (0.1 mmol/
kg Gd-chelate) inversion recovery fast low angle shot (LE) images. Signal intensities
(Sl) were measured in blood, skeletal muscle, normal and injured myocardium. MT
ratio was calculated as (Slgg.,, - SIMT-SSFP)/SISSFP + standard error of the mean.
Results: MT ratios in blood, skeletal muscle, normal and injured myocardium were
0.03 +0.01, 0.3 + 0.01, 0.31 + 0.03, 0.21 + 0.06, respectively. Moreover, injury
that was visible on LE images was identified on MT images in 13 patients with a
trend to lower MT ratios in subacute injury and higher MT ratios in chronic injury.
Conclusion: Different MT ratios can be measured in blood, normal and injured
myocardium with MT magnetic resonance imaging. Moreover, MT imaging may
enable further characterisation of myocardial injury with respect to age and nature
of the lesion.

B-097 14:54

Myocardial T,-mapping in chronic myocardial infarction: unenhanced and
contrast-enhanced MR imaging

K.U. Bauner', A. Biffar', D. Theisen', A. Greiser?, M.F. Reiser', B. Wintersperger’;
"Munich/DE, ?Erlangen/DE (Kerstin.Bauner @med.uni-muenchen.de)

Purpose: To differentiate normal from infarcted myocardium by means of T -maps
in unenhanced and contrast-enhanced scans.

Methods and Materials: 18 patients with myocardial infarction were examined at
1.5 T (Magnetom Avanto, Siemens Healthcare). A modified Look-Locker-Inversion-
Recovery (MOLLI) sequence (TR/TE 200.7/1.03 msec; Tl 100-4000 msec; flip
35°) was performed pre- and 10 min post-contrast (0.15 mmol/kg Gadobutrol,
Bayer-Schering-Pharma) at three short axis positions. T,-value signal intensi-
ties of myocardial and infracted tissue were measured at 11 time points with two
blocks of 3 and a third block 5 consecutive image acquisitions. Within each block
Tlincreased by steps of 80 msec. T,-maps were created and areas of normal and
infarcted myocardial tissue were identified according to the 3-standard-deviation
method. The analyses of T.-values were performed for normal myocardium (MYO),
infarcted myocardium (CMI) and the left ventricular cavity (LVC). In addition T,-
ratios of MYO/LVC and CMI/LVC were calculated. Student’s t-test was used for
statistical analysis.

Results: The comparison of T,-values of MYO and CMI revealed significant dif-
ferences in pre-contrast scans (1024+38vs.1200+57 msec; p < 0.001), as well as
CMI T.-values in comparison with LVC (120057 vs. 1502+70 msec; p < 0.001).
The calculated ratios of MYO/LVC and CMI/LVC were also significantly different
(0.68 + 0.04 vs.0.79 + 0.05; p < 0.001) in pre-contrast scans. In post-contrast
evaluations differences of T,-values in MYO and CMI were equally high (365+46
vs. 231£52 msec; p < 0.001) resulting in significantly different T -ratios of MYO/
LVC (1.5+0.19) and CMI/LVC (1.0+0.11; p < 0.001).

Conclusion: MR-measurements of T.-values with the LVC as reference allow
for differentiation of infarcted areas from normal myocardium in enhanced and
unenhanced imaging.

B-098 15:03

Comparison of free-breathing 3D and conventional 2D late gadolinium
enhancement cardiac MR for the evaluation of left ventricular infarction
N. Ma', S. Zhao', G. Yin', M. Lu', S. Jiang', H. Cheng', S. Zuehlsdorff?;
'Beijing/CN, 2Chicago, IL/US

Purpose: To compare a new free-breathing 3D late gadolinium enhancement (LGE)
cardiovascular magnetic resonance (CMR) with conventional 2D LGE in patients
with prior myocardial infarction.

Methods and Materials: Patients with prior myocardial infarction were studied
using a segmented 2D phase-sensitive inversion-recovery (PSIR) turbo FLASH
sequence followed by a navigator-gated 3D PSIR turbo FLASH sequence on a
1.5 T MR scanner for myocardial late enhancement after the administration of
gadopentetate dimeglumine. All images were evaluated by two independent car-
diovascular radiologists. Overall image quality was graded. The hyperenhanced
myocardial scars were compared quantitatively in volume and scored qualitatively
on the basis of size (area) and location.

Results: 23 patients were successfully scanned using both approaches and
analysed qualitatively and quantitatively. There was a high correlation between
the hyperenhanced lesions volumes determined by 2D PSIR and 3D PSIR (R? =
0.86). The average hyperenhancement lesion score (maximum possible score,
68) between both readers based on scar area per patient was 31.85 (range 8.5-
48) for 3D PSIR and 26.91 (range 8.5-44.5) for 2D PSIR (p < 0.01). The average
hyperenhancement lesion score based on scar location (maximum possible score
34) per patient was 19.46 (range 3.5-28.5) for 3D PSIR and 16.89 (range 4.5-26)
for 2D PSIR (p <0.01). The mean scar volume over all cases was 31.41 ml (range
8.6-63.8) for 3D PSIR and 23.42 ml (range 7.4-44.6) for 2D PSIR (p < 0.01).
Conclusion: Free-breathing 3D PSIR turbo FLASH provides a promising approach
for accurate scar quantification and detection of left ventricular myocardial scar
particularly for patients who cannot perform repeated breath-holding.

B-099 15:12

Role of oedema, microvascular obstruction and infarct size in left
ventricular remodelling after acute myocardial infarction: MRI evaluation
F. Ferrara’, L. Natale', A. Meduri', A. Bernardini?, A. Lombardo', L. Bonomo';
"Rome/IT, 2Teramo/IT (ferdinandoferrara@live.it)

Purpose: To evaluate the role of oedema, microvascular obstruction and infarct
size in left ventricular remodelling after acute myocardial infarction (AMI).
Methods and Materials: 32 consecutive pts with first AMI treated by PCI underwent
MRI to assess end-diastolic and end-systolic volumes, within 7 days and 6 months
after infarction. MRI protocol consisted of triple IR-FSE sequence for oedema as-
sessment, cine-SSFP for regional and global systolic function assessment, FGRET
for first pass evaluation and IR-FGRE for infarct size assessment. Left ventricular
remodelling was defined as 20% increase of end-systolic volume. A 17-segment
model was used for semiquantitative grading system of microvascular obstruction
and infarct size, based on transmurality.

Results: 14 pts showed remodelling at follow-up. Mean EDV increased from
106 + 30 ml to 153 + 36 ml, while ESV increased from 60 = 17 ml to 91 + 23 ml.
Microvascuar obstructon at first-pass was found in 26 pts (81%). Oedema, micro-
vascular obstruction and infarct size scores were, respectively, 4.0 +1.6,2.4 £1.1
and 3.3 + 1.6 in pts with remodelling and 2.9 +2.2 (p = NS), 1.4 £ 0.9 (p = 0.04)
and 2.6 1.7 (p = NS) in pts without remodelling. Furthermore, pts with remodelling
showed a higher number of segments with transmurality > 75% of perfusion defects
(=microvascular obstruction) (p = 0.008) and delayed enhancement (p = 0.043).
Conclusion: Transmural extension > 75% of microvascular obstruction and infarct
size affects significantly left ventricular remodelling. Microvascular obstruction
resulted as the strongest predictor.

B-100 15:21

3D PSIR gradient echo for imaging myocardial infarction
A.M. Huber, K. Herrmann, M. Settles, M. Betz, A. Beer, E. Rummeny;
Munich/DE (armin.huber @roe.med.tu-muenchen.de)

Purpose: The aim of the study was to assess the diagnostic accuracy in imaging
viability of the myocardium with a 3D phase-sensitive gradient echo sequence.

Methods and Materials: 19 patients with myocardial infarction were examined at
a 1.5 Tesla MR System (Achieva, Philips) 10 minutes after application of contrast
material with a 3D phase-sensitive inversion recovery (PSIR) multislice technique
(IR gradient echo, TR/TE/bandwidth: 5.0 msec, 2.4 msec, voxel size 1.25 x 1.25 x
4.0 mm3) that allows to image the entire short axis during three breath-holds, and
with a segmented 2D single slice technique (IR gradient echo, TR/TE/bandwidth:
12.0 msec, 4.4 msec, 140 Hz/Px, 1.8 x 2.3 x 8 mm?), which requires one breath-
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hold per slice (reference technique). The PSIR technique was used with a standard
inversion time of 200 msec. The reference sequence was used after individual
adaptation of the inversion time. The areas of hyperintense infarctions on selected
slices and the entire volumes were compared for both sequence techniques.
Results: The 3D PSIR gradient echo sequence provided sufficient image quality
for evaluation in all patients without individual adaptation of the inversion time.
The assessment of the area of infarction within one slice (r = 0.96, p <0.002) and
the volume of the entire infarction is possible with excellent correlation of both
techniques (r = 0.95, p < 0.003).

Conclusion: The 3D PSIR GE sequence allows stable imaging of myocardial
infarction during a shorter acquisition time without individual adaptation of inversion
time. Compared to the reference technique the infarct areas and volumes were
determined accurately.
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B-101 14:00

MR perfusion and diffusion-weighted imaging in the follow-up of recurrent
glioblastoma treated with dendritic cell immunotherapy: a pilot study

S. Van Cauter', M. Vrabec?, U. Himmelreich', S. Van Gool', S. Sunaert',

S. De Vleeschouwer', D. Suput?, P. Demaerel'; 'Leuven/BE, 2Ljubljana/SI
(sofie.vancauter@uz.kuleuven.be)

Purpose: To determine the value of MR-PWI and MR-DWI to differentiate immuno-
therapy-induced inflammatory response from recurrent glioblastoma tumour. Both
present as contrast-enhancing lesions on conventional MRI.

Methods and Materials: Patients with recurrent glioblastoma, who could obtain a
(near)-total resection were treated with dendritic cell immunotherapy according to
the HGG-immuno-20083 trial. A retrospective analysis of 32 MRI examinations (mean
follow-up: 21 months) in 8 patients, was performed. For statistical analysis, the 32
examinations were divided into three groups: 0-obtained in patients that remained
stable during the follow-up period, 1a-obtained in progressive patients at time
points before definite progression, 1b-obtained in patients at or after progression.
Results: Maximum lesional rCBV ratios were highest in group 1b (Student-t
test: 9.25+2.68, p < 0.001) and were higher in group 1a (4.87+1.61, p < 0.001,
group 1a), compared to group 0 (1.22+0.47). Minimum ADCs in the contrast-
enhancing regions were lower in group 1a (0.62+0.06x10-*mm?/s) than in group O,
(1.03+0.43x10-*mm?/s, p=0.01) and higher in group 1b (0.76+0.08) compared with
1a (p=0.02). Minimum ADCs in the FLAIR-hyperintense region were lower in group
1a (0.62+0.06s, p=0.02) compared with group 0 (0.76+0.16), but not significanty
different in group 1b (0.68 + 0.07) from groups 0 and 1a (p=0.33, p=0.10). The
mean ADCs of the FLAIR-hyperintense region and mean ADCs of the contrast-
enhancing lesion were not significantly different.

Conclusion: Maximum lesional rCBV ratios and minimum ADC values in the
contrast-enhancing area are potential radiological markers to differentiate between
immunotherapy-induced inflammatory response and recurrent tumour growth in
glioblastoma patients treated with immunotherapy.

B-102 14:00

Application of whole brain VPCT in the preoperative assessment of intra-
axial brain tumours

A. Xyda', E. Klotz2, U. Haberland?, C. Bock', G. Erb®, R. Schramm,

M. Knauth', P. Schramm?; 'Géttingen/DE, 2Forchheim/DE,

3Konstanz/DE (iroxida@yahoo.com)

Purpose: Evaluation of the role of VPCT in the preoperative differentiation of
intra-axial brain tumours.

Methods and Materials: Whole brain VPCT data from 59 consecutive patients
with intra-axial tumours were analysed. Two readers independently evaluated
VPCT data. Volumes of interest (VOIs) were drawn around the entire tumour on
maximum intensity projection (MIP) volumes, and then mapped automatically
onto the cerebral blood volume (CBV), flow (CBF) and permeability (K"=") maps.
As control, a second VOI was placed in the contralateral cortex. The perfusion
parameters were quantified and compared to those of the control hemisphere.
Their diagnostic power was analysed by ROC curve analysis.

S158AECDEFGH

Results: Histopathologic diagnosis revealed 29 high grade gliomas WHO Ill/IV, 17
low grade WHO Il and 6 lymphomas. Four patients had metastases and 3 tumour-
like lesions. Mean values of K", CBV, CBF in high grade gliomas were significantly
higher compared to normal parenchyma and to low grade (p < 0.01). High grade
gliomas were differentiated from lymphomas based on the significantly increased
CBV and CBF values (p <0.0001 and p = 0.0004, respectively). Lymphomas were
differentiated from low grade through the significant elevation of K" (p = 0.0029).
Krans demonstrated the highest sensitivity (97%) and specificity (100%) for the com-
parison between low and high grade as well as between low grade and lymphomas
(100%, 100%, respectively). CBV showed the highest sensitivity and specificity
for the differentiation of high grade from lymphomas (93% and 83%, respectively).
Conclusion: Perfusion values correlate well with histopathological grade facilitating
the differentiation among lymphomas, low and high grade gliomas.

B-103 14:18

Glioma grading: the role of combined perfusion MR imaging and single-
voxel MR spectroscopy compared to conventional MR imaging

G. Sparacia, P. Purpura, E. Di Giovanna, C. Gagliardo, M. Midiri; Palermo/IT
(sparacia@unipa.it)

Purpose: To assess the contribution of combined perfusion MRI and single-voxel
MRS in grading primary gliomas compared with conventional MRI.

Methods and Materials: 32 patients with primary cerebral glioma underwent con-
ventional MRI, dynamic contrast-enhanced T2*w perfusion MRI and single-voxel
proton MRS. Gliomas were graded as low or high based on conventional MRI. The
rCBV measurements were obtained from regions of maximum perfusion normalised
between tumour and healthy tissue. Metabolite ratios ([Cho]/[Cr], [Chol/[NAA], [NAA]/
[Cr]) were measured with TE: 34 ms. Tumour grade determined with the three meth-
ods was then compared with that from histopathologic grading. Logistic regression
and ROC analyses were performed to determine which parameters best increased
diagnostic accuracy (sensitivity, specificity, positive and negative predictive values).
Results: Statistically significant differences were found for rCBV tumour/normal
tissue ratio, and NAA/Cr ratio in tumour and Cho/Cr ratio in tumour between low-
and high-grade tumours. The best performing single parameter for glioma grad-
ing was normalised rCBV value. Combined rCBV tumour/normal tissue ratio and
NAA/Cr tumour ratio increased overall accuracy in glioma grading. ROC curves
demonstrated a rCBV tumour/normal tissue ratio of > 1.16 and NAA/Cr tumour
ratio of < 0.44 has the higher probability for a neoplasm to be a high-grade glioma.
Conclusion: The rCBV measurements and metabolite ratios both individually and
in combination can increase the accuracy when compared with conventional MRI
alone in determining glioma grade. The best performing parameter was found to
be the rCBV measurements. Threshold values can provide a means for guiding
treatment and predicting postoperative patient outcome.

B-104 1427

The characterisation of anaplastic transformed WHO grade Il gliomas by
means of advanced magnetic resonance imaging

G. Stasik-Pres, A. Hebda, B. Bobek-Billewicz; Gliwice/PL
(gabastasik@poczta.onet.pl)

Purpose: To characterise diffusion-weighted imaging (DWI), diffusion tensor
imaging (DT]I), perfusion weighted imaging (PWI) and proton magnetic resonance
spectroscopy (1HMRS) parameters suggesting anaplastic transformation of WHO
gradell gliomas.

Methods and Materials: Analysed group consisted of 47 (age 42+12 years)
consequtive patients diagnosed in Maria Sklodowska - Curie Memorial Cancer
Center and Institute of Oncology, Gliwice Branch, between 2006-2009. 39/47 (mean
follow-up 16.4 months,range 2-37) WHO gradell gliomas did not transform to higher
grade -nontransformers group. 8/47 (mean follow-up 15 months,range 6-24) WHO
gradell gliomas transformed to higher grade (Astrocytoma Anaplasticum WHOIIl or
Glioblastoma Multiforme WHOIV), which was histopathologically confirmed -trans-
formers group. Selected parameters were analysed: rCBV,_ rCBF__ normalised
to normal-appearing white matter, ADC . , Fa_. . (Cho/Cr) . '(Cho/NAA)max ratio.
Results: Higher normalised rCBF (2.93+1.28 vs. 1.8520.62;p < 0.05) and trend
towards higher normalised rCBV,  (2.57+0.99 vs. 1.84+0.55;p <0.08) were in trans-
formers group in comparison with nontransformers group. Transformers group char-
acterised higher (Cho/NAA) __ ratio (3.69.2.90-4.83 vs. 1.90.0.87-3.48; p <0.001),
whereas (Cho/Cr) . ratio (1.69.0.94-3.78 vs. 1.96.1.18-3.38;p=NS) was not differ-
ent in comparsion with nontransformers group. No statistically significant difference
between analysed groups was stated in terms of: ADC, ; (0.882+0.268*10°*mm?/s_
transformers vs.1.07+0.293*10°mm?/s_nontransformers;p=NS), Fa_; (0.122.0.093-
0.145_transformers vs. 0.126.0.061-0.332 _nontransformers;p=NS).



Conclusion: Among advanced MR neuroimaging methods significant predictive
factors which suggest anaplastic transformation of WHO Il gliomas might be
normalised rCBF __ rCBV__ and (Cho/NAA)__ ratio.

B-105 14:36

Pseudoprogression in glioblastoma multiforme after radiation and
temozolomide: a retrospective population-based study of 74 patients
J. Cohnen, H. Bock, P. Schramm, M. Knauth;

Géttingen/DE (joseph.cohnen@med.uni-goettingen.de)

Purpose: Pseudoprogression (PsPD) following radiation and chemotherapy in
patients with glioblastoma multiforme is difficult to distinguish from progressive
disease. The aim of our study was to identify early signs of PsPD in brain MRI after
standard therapy including surgery, radiation and temozolomide.

Methods and Materials: Out of 74 patients with standard therapy, we retrospec-
tively identified 47 with early progression in MRI within the first 6 months. Patients
were divided in groups of “real” early progression versus pseudoprogression. We
analysed DWI-ADC, also T2*-DSC-PWI changes in both groups.

Results: Preceding studies have shown that median survival in patients with GBM
was better in patients with PsPD than with PD. We identified 18 patients with median
survival more than 12 months and early signs of progression in MRI within the first
6 months after therapy. In patients with PsPD, no signs of hypervascularisation
were found (T2*-DSC-PWI), whereas in patients with early progressive disease
restricted diffusion and hypervascularisation were found.

Conclusion: Pseudoprogression is not an uncommon phenomenon after standard
therapy of GBM. The amount of 30% given in the literature can be reaffirmed in
our study. To our knowledge, this is the largest study population of patients with
MRI signs of early progression. Our study strengthens the role of PWI and DWI
as a diagnostic tool to identify PsPD, especially, since no definite examination
procedures have been identified so far for reliably detecting PsPD and separating
it from progressive disease.

also
B-106 1445 Eroy)
Comparison of MRS, MR perfusion, and PET scan to formulate an
appropriate protocol for evaluation of suspected recurrent gliomas
G.S. Gujral, R. Deshpande, N.S. Saini; Delhi/IN (girigujral@gmail.com)

Purpose: Comparison of MRS, MR perfusion, and PET scan to formulate an ap-
propriate protocol for evaluation of suspected recurrent gliomas.

Methods and Materials: 30 patients with total resection of their brain tumours were
followed up with MR spectroscopy, dynamic susceptibility contrast perfusion scan
and FDG PET. Recurrence detected on imaging was confirmed by histopathology,
the gold standard.

Results: 14 of the 30 patients showed evidence of recurrence which was confirmed by
histopathology in 12 patients. In one patient histopathology could not be done as the le-
sion was very small and deep seated and in the other a cerebellar lesion, histopathology
would have resulted in deterioration of the patient’s condition. However, all three imaging
modalities showed evidence of recurrence in these two cases. Using a Cho/Cr cut-off
of 2.4, MRS showed a sensitivity of 83% and a specificity of 100% to detect recurrence.
Using a cut-off value for rCBV of 2.6, perfusion MRI showed a sensitivity of 91.7% and
a specificity of 100%. PET exhibited a sensitivity of 83.3% and a specificity of 50%.
Conclusion: All modalities detected recurrence but perfusion was the most sen-
sitive as it detects early microvascular changes and increased blood flow within
recurrent tumour. Advanced MR techniques such as perfusion are very robust in
picking up recurrent tumour and should form an integral part of any protocol to
detect recurrent tumours.

B-107 14:54

MGMT promoter methylation in glioblastoma can be predicted using
diffusion weighted imaging
A. Hiwatashi, T. Yoshiura, K. Yamashita, H. Kamano, H. Honda; Fukuoka/JP

Purpose: Methylation of the O6-methylguanine-DNA methyltransferase (MGMT)
promoter is related to the treatment effect of temozolomide, which is the only
chemotherapeutic drug that prolongs survival in glioblastoma. The purpose of this
retrospective study was to evaluate the value of magnetic resonance (MR) imaging
including the apparent diffusion coefficient (ADC) on 3 T MR scanner to predict the
status of MGMT promoter methylation.

Methods and Materials: This study included 27 patients (15 females and 12
males) with glioblastomas. All patients obtained unenhanced T2-weighted and
fluid attenuated inversion recovery images, contrast enhanced T1-weighted im-
ages and diffusion-weighted images on 3 T MR scanner before surgery. Minimum
ADC ratio (mADCR) was calculated by the minimum ADC in tumour divided by
that in the normal appearing white matter. Tumour volume on unenhanced and

enhanced images was also calculated. Statistical analysis was performed with
Mann-Whitney U test.

Results: Eight out of 27 patients showed methylation of the MGMT promoter. Glio-
blastomas with MGMT promoter methylation showed higher mMADCR (1.19 £0.19)
than those without (0.99 + 0.22) (P < 0.05). There was no statistically significant
difference in tumour volume on both unenhanced and enhanced images (P > 0.05).
Conclusion: Higher mADC in glioblastoma is related to the status of MGMT
promoter methylation and potentially predicts better prognosis.

also
B-108 1503 (e
T2*-weighted dynamic susceptibility-weighted contrast-enhanced
magnetic resonance imaging to distinguish recurrence from
pseudoprogression in patients affected by glioblastoma multiforme treated
with radiotherapy in association with temozolamide: a preliminary study
S. Pugliese, A. Romano, G. Trasimeni, G. Minniti, A. Bozzao; Rome/IT
(silviapugliese @gmail.com)

Purpose: In patient affected by GBM the treatment scheduled is based on surgery
followed by radiation therapy (RT) associated with temozolamide chemotherapy.
Temozolamide can be responsible for early radiation necrosis also indicated as
pseudo-progression (PP). Being able to distinguish this entity from recurrence
(RGBM) is crucial for the following treatment. Our purpose was to evaluate the
reliability of T2*-weighted dynamic susceptibility-weighted contrast-enhanced (DSC)
MR imaging to differentiate PP from RGBM.

Methods and Materials: Fifty patients affected by GBM were prospectively
followed-up (every 2 months) by DSC-MR after surgery and RT associated with
temozolamide. In twelve of them MR imaging revealed a new area of contrast
enhancement inside the radiation field within 4 months. The diagnosis of PP or
ERT was established subsequently with clinico-radiologic follow-up or surgical
resection. The MR evaluation was performed drawing multiple ROls (4 mm? each)
inside the contrast-enhancing lesion then transferred on the CBV maps avoiding
cortical vessels. Three relative cerebral haemodynamic parameters were evaluated:
relative cerebral volume (rCBV), relative peak height (rPH) and relative percentage
of signal recovery (rPSR). Welch t tests were used to compare measurements
between groups.

Results: Although not reaching statistical significance, mean rCBV (4.7 vs 4.2, P
=0.6), maximum rCBV (5.1 vs 4.4, P = 0.7) and rPH (0.96 vs 0.84, P = 0.2) were
higher in RGBM than in PP while rPSR values were lower (1 vs 1.5, P = 0.4).
Conclusion: These findings are in agreement with the few reported in literature
and support the potential role of DSC perfusion MR imaging to differentiate RGBM
from PP.

B-110 15:12

Treatment monitoring in gliomas: comparison of dynamic contrast-
enhanced and spectroscopic MR imaging techniques for identifying
treatment failure

M.-A. Weber', J. Véglein', J. Tuttenberg?, M. Weimer?,

L. Gerigk', H.-U. Kauczor?, M. Essig'; "Heidelberg/DE,

2Mannheim/DE (MarcAndre. Weber@med.uni-heidelberg.de)

Purpose: To evaluate whether dynamic susceptibility-weighted contrast-enhanced
(DSC), dynamic contrast-enhanced (DCE) and proton spectroscopic imaging
("H-MRSI) can identify progression and predict treatment failure during follow-up
earlier than morphologic MRI signs.

Methods and Materials: Thirty-seven patients with gliomas (21 women, 16 men;
48 years + 14) were assessed prospectively by '"H-MRSI, DCE and DSC perfusion
MRI, each after a single dose of gadobenate dimeglumine during follow-up. Tumour
progression (PD) was defined according to RECIST. DSC, DCE, and MRSI image
analysis comprised a detailed semiquantitative region of interest (ROIl) analysis of
the different parameters. Wilcoxon signed rank and rank sum test and Cox regres-
sion were used for statistical analysis.

Results: Twenty patients showed PD (54%). In PD, significant positive differences
between log2-transformed ROI ratios at the last measurement in comparison with
baseline could be detected both for DSC tumour blood flow (p <0.006) and volume
(p <0.001) and for maximum choline within tumour tissue (p=0.0029) and choline/
creatine (p =0.032), but not choline/N-acetyl-aspartate (p=0.37). In contrast, these
parameters were not significantly higher at last measurement in stable disease. Also,
the differences between last value and baseline were significantly different between
PD and stable disease for tumour blood flow (p < 0.004), volume (p < 0.002) and
for maximum tumour choline (p=0.0011). The time-dependent difference to base-
line of DSC tumour blood flow normalized on grey matter was the best prognostic
parameter for PD at Cox analysis (hazard ratio 2.67, p=0.01).

Conclusion: DSC perfusion imaging can identify progression and predict treatment
failure during follow-up of gliomas with the best diagnostic performance.
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PET CT as a tool for molecular imaging
Moderators:

A. Hauser; Bruderholz/CH
M. Schwaiger; Munich/DE

B-111 1400

Focal thyroid incidentaloma detected by FDG-PET/CT; correlation to
pathological and clinical follow-up

A. Sundin, F. Arnberg, J. Zedenius, |.-L. Nilsson; Stockholm/SE
(anders.sundin @ki.se)

Purpose: [18 F]Fluoro-deoxy-glucose positron emission tomography and con-
comitant CT (PET/CT) is established for especially oncological imaging, and its
increasing use yields more incidental image findings. Focal thyroid uptake of
FDG is associated with a significant risk of thyroid malignancy but the reports of
prevalence and significance are contradictory. In the present study, we assessed
the Stockholm city regions prevalence of focal thyroid incidentalomas and their
nature by means of pathological and clinical correlation.

Methods and Materials: During 2006 and 2009, 3,637 patients in the Stockholm
city region were examined by FDG-PET/CT. The anatomical position of focally
increased thyroid FDG accumulations was registered and their standardised uptake
value (SUV) was measured. Data on diagnostic and therapeutic follow-up were
retrieved from the medical files.

Results: 62 (1.7%) had increased thyroid FDG uptake which was focal in 35
(0.96%; 10 men and 25 women). Ultrasound and fine needle cytology was per-
formed in 23/35 (66%) of the cases and 13/23 (61%) were malignant. Surgery was
performed in 10 cases. Benign cytology was found in 9 patients (thyroiditis, colloid
or hyperplastic nodules). The tumour size ranged from 8 to 40 mm. The maximum
tumour SUV/normal thyroid SUV-ratio was significantly higher for malignant than
benign nodules (8.9 + 10.1 vs. 3.5 +1.1; p < 0.05).

Conclusion: Incidental findings of focal thyroid FDG uptake are associated with a
significant risk of a thyroid cancer. If a thyroid carcinoma may change the patient’s
treatment plan or prognosis, a diagnostic work up with ultrasound and fine needle
cytology is recommended.

B-112 14:00

PET/CT imaging of small objects with the clinically implemented
40-detector biograph mCT
H. Kayed, M. Sadick, S.O. Schénberg; Mannheim/DE (hany.kayed@umm.de)

Purpose: Small animal imaging with clinically implemented PET/CT (cPET/CT)
scanners is inferior compared with animal PET/CT scanners. In this experiment
we quantitatively analysed the applicability of the recently introduced Biograph
mCT in imaging small objects.

Methods and Materials: A single-spot phantom was constructed simulating a
small mouse of 30-g body-weight bearing an '®F-FDG PET positive tumor. The
phantom was subjected to scanning with the Biograph mCT under clinical settings.
The dataset was reconstructed and quantified using the TrueX algorithm and the
TrueD software tool, respectively. Analysis of the SUV (standard uptake value)
was performed using different doses (1, 10 and 20 MBq) of "®F-FDG in different
Gaussian postfilter reconstructions at 1 and 3 mm.

Results: CTimages showed phantom dimensions close to the manufactured dimen-
sions in comparison with PET images. The 1-mm filter showed augmented SUVs
compared with 3 mm filter irrespective of the dose. Low doses, such as 1 MBq,
showed augmented SUVs compared with high doses (20 MBq). The average SUV
showed a linear relationship and consistent data compared with the maximum SUV.
Conclusion: Clinically implemented Biograph mCT with the TrueX reconstruction
algorithms and TrueD quantification software are feasible for imaging small animals
bearing very small tumours. These results show that application of low doses, de-
termination of the volume of interest (VOI) in the reconstructed CT images, fused
with the reconstructed PET images in 1 mm filter as well as measuring the SUV,
might be the optimal settings for evaluating small lesions.
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B-113 14:18

Multimodality imaging for assessment of early tumour response to
antiangiogenic therapy with anticalins in a preclinical sarcoma model with
MRI and FDG-PET

R. Meier', R. Braren', A. Steingétter?, Y. Kosanke', H. Gille®,

E.J. Rummeny', M. Schwaiger', A.J. Beer'; "Munich/DE, ?Zurich/CH,
3Freising/DE (reinhardt.meier@gmail.com)

Purpose: The purpose was to compare the performance of DWI and FDG-PET
for monitoring early response to a novel antiangiogenic therapy directed to VEGF
with the anticalin PRS-050.

Methods and Materials: Anticalins are a novel class of targeted protein therapeutics
based on the human lipocalin protein scaffold. The PEGylated anticalin angiocal (PRS-
050-PEG40) is directed against VEGF-A. Thirty-one mice were implanted subcutane-
ously A673 rhabdomyosarcoma xenografts and underwent DWI-MR (1.5 T Achieva,
Philips, Netherlands) and FDG-PET (Siemens Inveon, Germany) imaging before and
2 days after i.p. injection of angiocal (n = 13), avastin (n = 6) or PBS (n = 12). Tumour
size was measured manually with a caliper. Differences between therapeutic and control
groups were tested for significance with analysis of variance (p < 0.05).

Results: Tumour size was not significantly different in the therapeutic compared
to the control group (p = 0.977) on day 2 after therapy onset. The FDG-PET signal
decreased significantly in the therapeutic group (anticalin: -17.6 + 6%, avastin:
-26.8 +8%); controversially there was a slight increase in FDG signal in the control
group (2.1 £1%) (p <0.05). The therapeutic group showed a significant increase in
ADC value (anticalin: 9.7 + 3%, avastin: 7.0 + 3%), while the control group showed
a decrease (-8.8 + 2%) (p < 0.05).

Conclusion: Although tumour size was not substantially influenced by angiocal
therapy on day 2 after therapy onset, both FDG-PET signal and ADC value showed
significant changes in the therapy versus control group as early as two days after
treatment. Therefore, both modalities are promising for monitoring early response
of antiangiogenic therapy.

B-114 1427

Could tumoral lesion depiction with morphological imaging techniques (CT
and MRI) be improved in contrast to FDG-PET-CT? A retrospective analysis
M. Alemany, M. Bertomeu, C. Trampal; Barcelona/ES (malemany@crccorp.es)

Purpose: To analyse why tumoral lesions detected by FDG-PET/CT in oncological
patients were not reported in previously performed CT or MRI.

Methods and Materials: We retrospectively analysed 154 consecutive oncologic
patients who were examined with CT/MRI and with FDG-PET/CT for the following
reasons: staging, restaging, suspicion of recurrence (either because of an increase
in tumour markers or because of morphological imaging techniques reported as
negative or not conclusive), and evaluation of therapy response. Image examina-
tions were performed according to standard protocols.

Results: FDG-PET/CT detected tumoral lesions that had not been reported by
CT or MRI in 31/154 patients (20.13%). When CT or MRI images were analysed
retrospectively we found that 3 lesions (9.6%) were invisible to morphological
techniques, 12 lesions (38.46%) were visible but not reported as malignant, 2
lesions (7.7%) were not visualised because they were not included in the field of
CT or MRI examination or were not identified due to an inadequate window level,
12 lesions (38.46%) were not reported but detected retrospectively compared with
PET findings and, finally, CT/MRI were unable to differentiate between fibrosis/
postradiation changes and viable tumour in 2 patients (7.7%).

Conclusion: FDG-PET/CT is superior to morphological imaging techniques in
detecting tumoral lesions because it detects metabolic changes which precede
morphological ones. In addition, FDG-PET is able to diagnose viable tumour inside
morphological changes due to fibrosis/postradiation. However, the results of CT
and MRI could be improved by changing imaging protocols and the methodology
of image analysis.

B-115 14:36

The clinical utility of ®F-FDG PET in the differentiation of malignant and
benign bone lesions and correlation with morphological changes on CT in
PET-CT studies

M.N. Cabrera, M. Garcia, L. Ortiz, L. Lapefa, A. Ortega, C. Rodriguez,

J.L. Carreras, M.L. Vega; Madrid/ES

Purpose: To assess concordance/discordance of skeletal findings on PET and CT
components in PET-CT studies.

Methods and Materials: Studies performed from 12/2008 to 12/2009 were revised,
selecting those with bone lesions in PET, CT or in both techniques. The gold stan-
dard was clinical follow-up (minimum 6 months), correlation with other imaging
techniques and/or biopsy (23 cases). Lesions were classified into the following



groups: 1) concordant: 1.1) suggestive of malignancy in both components, 1.2)
suggestive of benign lesions; 2) discordant: 2.1) suggestive of malignancy on CT
without FDG uptake, 2.2) suggestive of malignancy in PET without alterations in
CT, 2.3) suggestive of benign lesions on CT with FDG uptake.

Results: Of 1320 PET-CT studies, we found bone lesions in 243 patients. We review
data from 124 patients, six of them were lost to clinical follow-up. They were 41 men, 77
women, mean age 61.4 (range 7-84). 73 were concordant, 70 suggesting malignancy,
with 4 false positive (FP) results, and 3 suggestive of benign lesions (true negatives). We
found 45 cases of disagreement: In 4 patients, CT identified blastic malignant lesions
(subgroup 2.1), in 25, PET revealed the presence of malignant lesions (subgroup 2.2),
23 true positives (TP) and 2 FP. Benign lesions were noted on CT with FDG uptake of
variable degree in 16 (subgroup 2.3), being CT very useful for diagnosis.
Conclusion: In PET-CT, PET reduces FN of CT and CT reduces FP results of PET.
The combined analysis is essential for a correct caracterisation of bone lesions.

B-116 145

Additional value of a conjugated interpretation of FDG PET/CT and
contrast enhanced CT when staging malignant lymphoma

F. Ricard, P.J. Valette, C. Tychyj-Pinel, C. Houzard, F. Chateau, A.F. Manichon,
I. Orliaguet, F. Giammarile, F. Rety; Pierre-Bénite/FR (fabienricard @aliceads!.fr)

Purpose: To introduce the additional benefit for both FDG PET and CT readers
of a conjugated interpretation of FDG PET-CT and enhanced CT when staging
malignant lymphoma.

Methods and Materials: FDG PET/CT and enhanced CT done at initial staging
were retrospectively reviewed in 47 patients with malignant lymphoma (24 Hodgkin
disease, 23 B cell ymphoma) with separate interpretation of FDG PET/CT (2 nuclear
physicians) and enhanced CT (2 radiologists), then with conjugated analysis of both
modality (1 nuclear physician and 1 radiologist specialiSed in both FDG PET and CT
interpretation in lymphoma). Intraclass correlation and weighted kappa (kw) were used
to figure interobserver variability and agreement to a clinical standard of reference.
Results: Considering Ann Arbor stage, interobserver agreement was excellent
for each interpretation modality, and was perfect in conjugated analysis (kw = 1)
with almost perfect correlation to the referent stage (xw = 0.98). FDG PET-CT and
enhanced CT were complementary getting better interobserver agreement with
conjugated analysis of nodal sites (0.79-0.83 => 0.86) and extranodal sites (0.84-
0.91 => 0.95). FDG PET improved morphologic analysis for involved small-sized
lymph nodes mainly in cervical (0.78-> 0.88), supraclavicular, hilar (0.71-> 0.74)
and pelvic (0.63-> 0.97) areas. Enhanced CT improved functional analysis mainly
for spleen involvement (kw = 1.00 in conjugated analysis) and reported frequent
incidental findings (8/47 patients with major clinical impact).

Conclusion: Metabolic and morphological information are complementary for
staging malignant lymphoma. Conjugated interpretation of enhanced CT and
FDG PET-CT offer more reliable results than separate analysis of both modality.

B-117 1454

Comparison between PET/CT and PET and CT in the initial staging of
patients with Hodgkin’s lymphoma

V. Marchesi, F. Fiocchi, G. Ligabue, E. Liardo, M. Cucca, B. Bagni, P. Torricelli;
Modena/IT (vanessa.2610@hotmail.it)

Purpose: Compare retrospectively the concordance of combined PET/CT versus
PET and CT in initial staging of patients with Hodgink’s lymphoma (HL).
Methods and Materials: Forty patients with HL (mean age 48.8 + 16.9 y/o;
42.5% male) underwent combined PET/CT (first group) and 47 patients (mean
age 43 + 15.6 y/o; 46.8% male) underwent separately PET and CT within 4 days
(second group) for initial staging of HL. PET/CT, PET and CT images were inter-
preted independently by one radiologist and one nuclear physician. Discordant
PET/CT results of the first group were read in consensus. Lymph-node regions
were classified on the basis of Kaplan-Rosenberg plus extra-nodal site (14 regions/
patient). Patient stage was based on Ann-Arbor classification. Clinical stage was
considered gold standard.

Results: Regarding first group, among 560 regions PET and CT results were
concordant in 524 (93.6%) and discordant in 36 regions (6.4%); consensus reading
confirmed positive all 36 regions (131 positive; 429 negative regions). Regarding
second group, among 658 regions PET and CT results were concordant in 589
(89.5%) and discordant in 69 regions (10.5%). Among concordant sites both gave
112 positive and 477 negative regions. In first group, PET/CT stage was concor-
dant to clinical stage in 92.5% of cases; PET/CT understaged 7.5% of patients. In
second group, PET stage and CT stage were, respectively, concordant to clinical
stage in 87.2% and 74.5% of cases. PET overstaged 6.4%, understaged 6.4% of
patients; CT overstaged 10.6%, understaged 14.9% of patients.

Conclusion: PET/CT provides more exhaustive information compared to separate
PET and CT for initial staging of HL.

B-118 15.03

Evaluation of functional parameters in monitoring breast cancer treatment:
18 F-FDG-PET/CT mammography vs breast MRI

L. Umutlu, T.A. Heusner, A. Koeninger, F. Otterbach, R. Kimmig, A. Stahl,

G. Antoch, T.C. Lauenstein; Essen/DE (Lale.Umutlu @uk-essen.de)

Purpose: Aim of this study was the evaluation of functional parameters of 18-F-
FDG-PET/CT mammography (SUV) with CAD-based analysis of breast MRI as
monitoring tools of breast cancer under neoadjuvant chemotherapy (NCTX).
Methods and Materials: 18 patients with breast cancer underwent both imag-
ing modalities (a) prior and (b) after the third cycle of NCTX. Breast MRI was
performed on a 1.5 Tesla scanner (Magnetom Espree, Siemens Healthcare). For
dynamic imaging six dynamic T1-weighted gradient-echo sequences were collected
(Gadovist, Bayer Schering Pharma). Contrast kinetics and pharmacokinetics were
analysed quantitatively using a computer-aided detection system (CAD, iCAD).
18-F-FDG-PET/CT mammography examinations were performed within a time
period of 48 hours on a Biograph PET/CT system (Siemens Molecular Imaging)
and standardised uptake values (SUV) were assessed. Results were correlated to
pathologic response evaluation. Functional changes were compared by Wilcoxon
signed rank test.

Results: According to histopathology all patients were pathologic responders. The
SUV values showed a statistical significant under NCTX (p = 0.018). CAD-based
analysis of breast MRI revealed a significant reduction of fast postinitial washout
patterns (p = 0.07) and a significant increase of tumour tissue fibrotisation (p =
0.08). Pharmacokinetic parameters, by means of permeability and extracellular
volume fraction, also revealed significant decrease.

Conclusion: Both imaging modalities enable a valid evaluation of functional therapy
response of malignant lesions under NCTX. Due to availability reasons, the omission
of radiation and its superior (preoperative) assessment of residual tumour extent,
breast MRl is recommended for therapy response evaluation in clinical routine.

B-119 15:12

Value of iodinated contrast administration in computed tomography
exam for staging and restaging Hodgkin disease: comparison with 18
f-FDG PET/CT

C. Capraro, D. Ippolito, L. Guerra, L. Monguzzi, C. Messa, S. Sironi; Milan/IT
(letizia.monguzzi@gmail.com)

Purpose: To assess the diagnostic value of administration of iodinated contrast
in coregistered 18-fluorodeoxyglucose-positron-emission-tomographic (FDG/PET)
with unenhanced low dose CT (IdCT) and contrast-enhanced CT (ceCT) for the
staging and restaging of disease in patients with Hodgkin disease (HL).
Methods and Materials: A total of 30 patients with histologically proven HL under-
went a PET/IdCT+ceCT studies, performed in a single step procedure. Eighteen
studies were performed for staging and 28 for the evaluation of residual disease
after first line of chemotherapy (restaging). The two different datasets of images
were evaluated by two expert readers blinded about the clinical data. Finally, the
stage of disease was then defined according to PET/IdCT and PET/ceCT following
the Ann Arbor classification. For restaging studies, images were interpreted con-
sidering the presence of residual mass with or without residual activity according
to the International Harmonization Project.

Results: Of 630 sites considered as potentially involved by the disease, PET/IdACT
and PET/ceCT were concordant in 622/630 (98.7%) in staging studies and in 28/28
(100%)of the restaging studies. PET/IdCT and PET/ceCT were concordant with
standard reference in 16/18 (88.9%) and in 17/18 (94.4%) patients, respectively,
in staging studies. In comparison between restaging PET/IdCT and PET/ceCT
results and standard reference both examinations were concordant with standard
reference in 26/28 (92.8%)studies.

Conclusion: In our study the addition of ceCT to PET/IdCT did not show significant
added diagnostic value both in staging and, in particular, in restaging studies. If
these results will be confirmed in a larger patients population, PET/IdCT could be
considered the standard imaging technique for staging and restaging HL, spar-
ing addicted radiation burden and iodinate contrast administration to the patient.

B-120 15:21 @';_S"b

Investigation of dose minimisation protocol for 18 F-FDG PET-CT in the
management of lymphoma post-chemotherapy follow-up
L.I. Sonoda, B. Sanghera, T. Mills, W. Wong; London/UK (luke @sonoda.co.uk)

Purpose: ®F-FDG-PETCT plays an important role in the management of
post-chemotherapy follow-up in lymphoma patients. Some centres perform pre-
chemotherapy baseline CT and first post-chemotherapy PETCT from skull base to
pubic symphysis. With a concern of radiation burden, especially in young patients,
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this study aimed to assess if PETCT acquisition area could be minimised, and how
much radiation dose could be reduced.

Methods and Materials: Retrospective data analysis of 100 consecutive lymphoma
patients (55 male, mean 41.7 years-old, Hodgkin’s lymphoma 50, non-Hodgkin’s
lymphoma 50) was performed to record sites of disease on pre-chemotherapy
CT and post-chemotherapy PETCT. The potential reduction in radiation dose and
timesaving achieved with PETCT scans limited to sites of known disease identified
on pre-chemotherapy CT was calculated.

Results: No FDG-uptake was seen in 72 of the 100 subjects. FDG-uptake at known
disease sites was seen in 24 cases. Of the remaining 4 cases one had clinically
significant pathology, a rectal adenocarcinoma. PETCT scans did not reveal any
unexpected sites of lymphoma. Limiting PETCT to sites of known disease would
have resulted in a mean radiation dose saving of 4 mSv (27.3 %), with a mean
timesaving of 16 minutes per PETCT.

Conclusion: Our study suggests young lymphoma patients may benefit from re-
duced radiation dose / scan time by limiting PETCT to sites of known disease with
low risk of missing significant pathology. However in older patients, with increased
incidence of asymptomatic synchronous malignancies, we recommend whole-
body PETCT is advisable unless pre-chemotherapy PETCT has been performed.

14:00 - 15:30

Computer Applications

SS 105

CAD, image analysis
Moderators:

P. Badura; Gliwice/PL

P. Mildenberger; Mainz/DE

B-121 1400

Computer-aided detection systems in CT colonography - mitigating
reviewers experiences in emerging radiology groups for cost-effective
practices: a case study on the NCIA ACRIN 6664 datasets

F.A.R. Chandelier’, L.A. Stein?; 'Granby, QC/CA, 2Montreal, QC/CA
(lawrence.stein@muhc.mcgill.ca)

Room Q

Purpose: The aim of the present study is to assess the performance of a new
Computer-Aided Detection (CAD) system for lesions > 9 mm on tagged patient
preparations, while preserving a cost-effective practice amongst inexperienced
and experienced reviewers.

Methods and Materials: CT colonography (CTC) is defined as a legitimate colorec-
tal cancer screening method, as suggested by systematic meta-analysis concluding
“there is convincing diagnostic evidence for the detection of lesions > 9 mm and
strong diagnostic evidence for lesions 6-9 mm" [Digestion:80;2009]. Such patient-
friendly screening protocol increases the demand for CTC readings, shifting CTC
practices to outside specialised academic centres. As more inexperienced readers
are involved, proper training and tools should be provided to maintain quality stan-
dards defined as > 83% detection for lesions >9 mm. The stand-alone performance
of CADENS Imaging CAD Colon was investigated in an asymptomatic population
representative of the variability in existing clinical settings, compared to optically
reported lesions >9 mm. The ACRIN6664 database provided by the USA National
Cancer Institute represented the population of interest. This CAD will be involved
in an academic protocol (McGill University, Quebec, Canada) to prospectively
investigate its overall contribution to both experienced and inexperienced readers.
Results: The CAD featured a detection rate similar to experienced radiologists,
with a per-lesion sensitivity of 82% and a CAD average false-positive of 5/patient,
delivering the cost-effective 83% per-patient detection-threshold for lesions >9 mm.
Conclusion: CAD for CTC can significantly contribute in the emergence of cost-
effective CTC practices depicting variable reviewers’ expertise. It is a unique
opportunity to answer the immediate and ever growing demand for CTC readings.

also
B-123 14:09 ros)
CT colonography on the iPhone®: evaluation of performance for 2D image
reading
L. Faggioni, E. Neri, P. Vagli, E. Picano, C. Bartolozzi; Pisa/IT
(Ifaggioni@sirm.org)

Purpose: To evaluate the effectiveness of the iPhone® as a mobile device for 2D
reading of CT Colonography (CTC) datasets.

Methods and Materials: We retrospectively reviewed 67 CTC examinations per-
formed in a colorectal cancer screening setting. CTC images had been acquired
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in the supine and prone position using a low radiation dose and a faecal tagging
protocol based on oral administration of iodinated contrast material. All datasets
were wirelessly imported in DICOM format on a iPhone 4® 32GB (Apple Inc)
running the OsiriX iPhone app version 1.1.3 (www.osirix-viewer.com) from a Ma-
cintosh desktop computer (iMac® 3.06GHz) connected to our hospital PACS and
running OsiriX 3.7.1. Two experienced raters read CTC datasets independently
on the iMac® and on the iPhone®. Lesions included 25 polyps sized less than
6 mm (37.3%), 29 between 6 and 9 mm (43.3%), 10 between 10 mm and 30 mm
(14.9%), and 3 colonic masses (4.5%). Lesion detection rate and time needed to
read each entire CTC study were recorded.

Results: All lesions diagnosed on the iMac® were also detected on the iPhone®.
However, the time required to complete reading of CTC datasets was significantly
longer using the iPhone® (13.31+6.29 minutes) than with the iMac® (5.51+2.45 min-
utes; p < 0.01), predominantly due to the need to repeatedly pan and zoom over
the various colonic segments on the small iPhone® screen.

Conclusion: The iPhone® can reliably be used for preliminary 2D reading of
CTC datasets. However, it requires a substantially longer time for complete image
analysis compared with a desktop workstation.

B-124 14:18

Automatic segmentation of the pancreas in contrast-enhanced CT data
M. Erdt', K. Drechsler’, M. Hammon?, M. Uder?, A. Cavallaro?; ' Darmstadt/DE,
2Erlangen/DE (marius.erdt@igd.fhg.de)

Purpose: Pancreas segmentation in CT images is desirable for computer-aided
diagnostics and operation planning, but so far considered unfeasible to automate.
A method for fully automatic pancreas segmentation from contrast-enhanced CT
data is introduced.

Methods and Materials: Common portal phase CT scans of 40 patients were
acquired. Liver, spleen and supporting vessels were automatically segmented. A
subset of the data was used to build a pancreas tissue classifier using boosted
Fourier and wavelet features. The built classifier was used for adapting a statistical
geometric model in order to automatically segment the pancreas in the remain-
ing images. Manual volume segmentation of the pancreas is taken as the gold
standard. Threefold cross-validation was used with disjunct training and test folds.
Results: Correlation with gold standard delineation was performed. Averaging
resulted in 12% volume difference, 2.4 mm average surface distance, 4.5 mm RMS
error, 23.4 mm max surface distance and 76% positive predictive value.
Conclusion: Machine learning approaches combined with statistical shape model-
guided segmentation can be used to segment the pancreas in contrast-enhanced
CT data. Since this method is fully automatic and provides a sufficient accuracy,
it enables new applications in computer-aided diagnosis and operation planning
which were infeasible so far due to manual interaction needs. It is also a key factor
towards automated full-body segmentation in CT.

B-125 1427

Verification of feasibility and clinical role of computer-assisted analysis of
functional parameters of the lung obtained from CE-MS-CT
A. Malich, S. Mikulik, D. Hentrich; Nordhausen/DE (sylvia.mikulik@shk-ndh.de)

Purpose: This study aimed to analyse clinical role of CAD-based determination
lung functional parameters of the lung obtained from MS-CT compared with whole
body plethysmographic data.

Methods and Materials: 88 patients were randomly selected who underwent MS-
CT and whole-body plethysmography within < 3 days. Body plethysmography was
performed using master-screen-body (Jaeger, Germany, version V4.67). CT was
performed using 128-row CT (0.5 mm slice thickness, Siemens Definition AS+).
All data were analysed using CAD (MeVis Pulmo3D,Fraunhofer MeviS, Germany).
Vital capacity (VC), FEV1, intrathoracal gas volume (ITGV) were matched with
CAD-based lung volume analysis (vol), mean low density (MLD), low- and high
attenuation values (LAV/HAV), lung weight (w), P15, PK (maximum of histogramm)
and FWHM (full width half maximum).

Results: CAD-analysis was available at all cases. Analysis required 1 minute
acquisition time. Correlation coefficients of VC versus Vol, MLD, LAV, HAV, weight,
FWHM were 0.55 (<.01); -0.30 (<.05), -0.29 (<.05); 0.01 (n.s)., 0.55 (<.01), -0.29
(<.05). Correlation coefficients of FEV1 versus Vol, MLD, LAV, HAV and weight
were.13 (n.s).,.02 (n.s)., -.25 (p <.05), -.04 (n.s). and -.37 (p <.01), respectively.
Correlation coefficients of ITGV versus Vol, MLD, LAV, HAV, FWHM, P15, PK
were.77 (<.001), -.60 (< 0.001), -.50 (<.01), -.52 (<.01), -.21 (n.s)., -.59 (p <.001),
-.55 (p <0.01). Degree of emphysema and fibrosis can be obtained from CT-data
semiautomatically.



Conclusion: CAD-analysis of volume, mean low density and lung weight calcula-
tion using MS-CT allow a reliable analysis of functional lung parameters with highly
significant correlation to plethysmographic values and thus offer the opportunity to
screen lung function at all patients undergoing MS-CT due to several reasons and
perspectively to quantify degree of emphysema and fibrosis.

B-127 14:36

Separation of cortical and cancellous bone by 3D-texture-based analysis: a
novel approach of threshold-independent calculation of cortical thickness
A. Valentinitsch', J. Patsch', J. Deutschmann', L. Fischer’,

G. Langs?, F. Kainberger'; 'Vienna/AT, 2Cambridge, MA/US
(alexander.valentinitsch@meduniwien.ac.at)

Purpose: To propose a fully automated threshold-independent method to segment
cortical and cancellous bone in high-resolution peripheral quantitative computed
tomography (HR-pQCT) images based on texture features

Methods and Materials: We scanned 14 structure phantoms of radius sections
(7 males and 7 females, isotropic resolution 41 um and 82 um) in a HR-pQCT.
Expert segmentations on 41 um data registered to 81 um data served as grunt
truth (GT). The method learns and selects texture features from a set of annotated
training images. It learns a classifier that segments the bone segments with high
accuracy. We evaluated segmentation error and compared the cortical thickness
(Ct.Th) measurement with a state-of-the-art method. To test the agreement of Ct.Th
between GT and other segmentation method, a two-tailed Student's t-test was then
used to check whether linear regression slopes and intercepts were significantly
different from the equality line.

Results: The mean Dice similarity coefficient of GT and automatic segmentation
is 0.904 (+0.045). There is no significant bias of the two tailed Student's t-test be-
tween measurement and GT with slope = 0.984 (p = 0.85) and intercept = 0.066 (p
= 0.32) for our method, while both deviated significantly from GT for the standard
method (slope = 1.377: p <0.01, intercept =-0.319: p <0.01). The mean absolute
measurement error for the proposed method is 0.07 mm.

Conclusion: Experiments show that the proposed method measures the cortical
thickness accurately. It outperforms a state of the art method in terms of bias and
accuracy. This results in reliable thickness measurements, and provides an accurate
basis for the study of the transitionary zone between cortical and cancellous bone.

B-128 1445

The diagnostic value of direction information from diffusion tensor
imaging of the prostate

J.C. Apitzsch, F. Schoth, F. Goerg, N.A. Kraemer, C. Plumhans,

M. Weibrecht, D. Pfister, T. Braunschweig, C.K. Kuhl;

Aachen/DE (apitzsch@rad.rwth-aachen.de)

Purpose: Diffusion weighted imaging of the prostate is a common method of
evaluating prostatic carcinoma: We assessed the diagnostic value of direction
information resulting from diffusion tensor imaging of the prostate.

Methods and Materials: MRI of the prostate was performed in 18 patients (range
54-74 years, mean age 67 years) at 3 Tesla (Archiva, Philips Medical Systems,
Best, the Netherlands) combining an endorectal coil with a six channel surface
coil. In additiona to multiplanar T2/TSE, 3D-Spectroscopy, DCE a DTI-sequence
(Single-Shot SE-EPI, FOV 110 x 100 x 60 mm, Vox 1.7 x 1.7 x 3mm, TE 64 ms, TR
3713 ms, B 1000) was performed for 32 directions. The results were compared with
the histology either retrieved from prostatectomy or from prostate biopsy which had
been performed in 10 of the patients. Further, the diagnostic value was compared
to that of examining the pictures without DTI information.

Results: The mean fractional anisotropy in the peripheral zone was 0.24 + 0.08.
A disturbance of the tangential orientation of the main diffusion direction in the
peripheral zone was chosen as an indicator of carcinoma. The sensitivity/specific-
ity of the reading of the direction information alone (superimposed to T1 weighted
images) was 80%/75% of this cohort.

Conclusion: DTI of the prostate provides information about prostatic microarchi-
tecture in the peripheral zone and may help along with other criteria to increase
the diagnostic accuracy in the diagnosis of prostate cancer. Clinical relevence/
application: The analysis of direction information from DTl images may improve
noninvasive assessment of prostate carcinoma and provide useful information
before prostate biopsy and/or operation.

B-129 1454

Feasibility of texture-based classification and grading for initial diagnosis
and therapy monitoring of oesophageal cancer at arterial-phase CT:
preliminary results

R. Schernthaner, M.E. Mayerhéfer, W. Matzek, S. Baroud, N. Bastati-Huber,

D. Muin, A. Ba-Ssalamah; Vienna/AT (ruediger.schernthaner@meduniwien.ac.at)

Purpose: To determine the feasibility of arterial CT texture analysis for the clas-
sification and grading of oesopghageal cancer before and after neoadjuvant
chemotherapy.

Methods and Materials: 57 patients with oesophageal cancer that underwent
CT (different scanners/protocols/slice thickness) before and after neoadjuvant
chemotherapy were retrospectively included in the study. 16 patients were excluded
due to too small tumour size (n = 3), missing arterial scan (n = 9) or missing initial
histology (n = 4), leaving 41 patients for further analysis (23 adenocarcinoma, 18
squamous-cell carcinoma; both groups with pathohistological grade 2 or 3). Texture
features derived from the run-length and co-occurrence matrix, gradient, histogram,
autoregressive model and wavelet transform were calculated. An optimised subset
for the linear discriminant analysis was selected using Fisher coefficients.
Results: Looking at the baseline examination of all patients (different scanners),
the misclassification rate was 51.4%. Selecting only the baseline examinations
performed on a 64-row CT scanner with a fixed scan protocol and a slice thickness
of 0.75 mm (n = 18), no lesion was misclassified. Looking at the follow-ups after
chemotherapy performed on the same 64-row CT scanner with the same protocol,
11 patients showed stable disease after neoadjuvant chemotherapy; only one of
these was misclassified as progressive disease (9.1%). 3 cancers were upgraded at
restaging, 4 were downgraded; of these 7 patients, only one patient with complete
remission was misclassified as grade 2 squamous-cell carcinoma.

Conclusion: CT-texture-based classification and grading of oesophageal cancer
seems feasible for initial diagnosis and therapy monitoring with a fixed protocol
on the same CT scanner.

B-130 15:03

Non-invasive low-cost system for symptomatic versus asymptomatic
plaque classification in carotid ultrasound

L. Saba', R.U. Acharya?, F. Molinari®, A. Nicolaides?, J.S. Suri®; 'Cagliari/IT,
2Singapore/SG, Turin/IT, *London/UK, ®*Denver, CO/US (lucasaba@tiscall.it)

Purpose: Low-cost non-invasive computer-aided diagnosis system was developed
to automatically classify symptomatic and asymptomatic classes.

Methods and Materials: The classification is based on (i) Discrete Wavelet
Transform (DWT), (ii) wavelet Package (WP) and combination of DWT and
WP. The features selected were detailed and approximate coefficients for DWT
method; energy, average horizontal and vertical WP coefficients for WP method;
and a combination of these five (two of DWT and three of WP) features. These
extracted features were fed to Variable-Increment (VIM) Perceptron functionality
for automated decision making. We have also proposed a plaque malignancy index
(PMI), a number to identify the symptomatic and asymptomatic carotid plaque class.
This PMI can be used as an adjunct tool by the physicians during their screening
to cross check their diagnosis.

274 carotid plaque ultrasound images (137 asymptomatic plaques and 137 symp-
tomatic plaques) associated with retinal or hemispheric symptoms (33 stroke, 60
TIA, and 44 AF) were used for this work.

Results: Results show that combination of DWT with WP showed the best results.
To be specific, the classification accuracy, sensitivity and specificity of the DWT-
based system was 89.1%, 90.7%, 84.4%, respectively, and 89.7%, 89.6%, 90.7%,
respectively, for wavelet package based system, and the combination of DWT and
WP achieved 90.3%, 90.2%, 90.6%, respectively. PMI clearly showed the separa-
tion of symptomatic and asymptomatic plaques.

Conclusion: Results of this study showed that combination of DWT- and WP
based features yield accuracy better than 90% with ability to classify symptomatic
versus asymptomatic plaques.
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10:30 - 12:00 Room C

Abdominal Viscera

SS 401a

Imaging the pancreas: challenges and controversies
Moderators:

R.F. Dondelinger; Liege/BE

A.-S. Rangheard; Le Kremlin-Bicétre/FR

B-131 1030

Evaluation of pancreatic ductal variants using secretin-enhanced magnetic
resonance cholangiopancreaticography

P. Thamm, J.-P. Kiihn, R. Buhlow, K. Hegenscheid, H. Vélzke, M. Lerch,

N. Hosten, R. Puls; Greifswald/DE (patrick.thamm@uni-greifswald.de)

Purpose: To investigate the prevalence of pancreatic duct variants in an ongoing
epidemiological study using noninvasive secretin-enhanced magnetic resonance
cholangiopancreaticography (SMRCP).

Methods and Materials: A total of 360 volunteers with a mean age of 57 (+13)
years, 194 women and 166 men, and a mean body mass index of 27.8 (+4.3)
kg/m2 underwent prospective sMRCP. Navigator-triggered T2-weighted 3D
turbo-spin-echo sMRCP with reconstruction of 3D-MIP was performed statically
over 10 minutes after slow bolus injection of 1 U/kg secretin at 1.5 T (Magnetom
Avanto, Siemens). Two readers evaluated the datasets for anatomic variants and
pathologies of the pancreatic duct system. In cases of disagreement, a consensus
reading was performed. Pancreatic duct variants were classified using a modified
version of the guidelines of the Indiana University School of Medicine Office of
Visual Media (IUSM 2005).

Results: All sSMRCP examinations were of diagnostic quality. A nonvariant
pancreatic duct was observed in only 61/360 cases (17%). Anatomic pancreatic
duct variants were seen in 299/360 cases (83%), among them 67.5% with no
accessory duct or an accessory duct not patent at the minor papilla; 7.5% with
an complete or incomplete pancreas divisum. Clinical and morphologic signs of
chronic pancreatitis were noted in 8 subjects (2.2%), none of which showed some
form of pancreas divisum.

Conclusion: Noninvasive secretin-enhanced MRCP allows screening for pancreas
duct variant. Anatomic variants of the pancreatic duct system are more frequently
seen in MRCP than described in anatomical data.

B-132 10:39

Role of diffusion weighted imaging (DWI) in differentiating inflammatory
from neoplastic pancreatic masses

R. Sharma, S. Mahalingam, S. Gamanagatti, P. Garg, D.N. Srivastava;

New Delhi/IN (raju152@yahoo.com)

Purpose: To evaluate the role of diffusion weighted imaging (DWI) in differentiating
inflammatory from neoplastic pancreatic masses.

Methods and Materials: Forty-six patients with a suspicion of a pancreatic neo-
plasm on ultrasound underwent dynamic contrast-enhanced MR (CEMR) with
DWI at b-values of 0, 500 and 1000. The degree of restriction was assessed on a
visual scale and neoplasms were identified on the basis of strong restriction. The
CEMR images were reviewed first and lesions were classified into inflammatory
and neoplastic, by consensus of three radiologists, blinded to the final outcome,
followed by a review of DWI images along with CEMR. The gold standard for
diagnosis was histopathology (n = 30) or clinical follow-up for 6 months (n = 16).
Based on the gold standard, there were 31 neoplasms and 15 inflammatory masses
(focal pancreatitis). The ADC values for proven neoplasms (n = 31) and normal
pancreas were measured.

Results: CEMR had a sensitivity of 96.8% and specificity of 85.7% in differentiating
inflammatory from neoplastic masses. The addition of DWI raised the sensitivity to
100% and specificity to 92.8%. The accuracy of CEMR alone was 93.4% and the
addition of DWI increased it to 97.8%. The mean ADC of pancreatic tumours was
1.32 £ 0.33 x 10 mm?/sec, while the mean ADC of normal pancreas was higher
at 1.72 £ 0.24 x 10°mm?/sec. The mean normalised ADC (ADC ratio of neoplastic
mass to normal pancreatic tissue) was 0.77 +0.13.

Conclusion: Addition of DWI improves the diagnostic accuracy of CEMR in dif-
ferentiating inflammatory from neoplastic masses.
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B-133 10:48

Apparent diffusion coefficient as an imaging biomarker to predict the
survival in patients with unresectable pancreatic cancer

H. Nishiofuku, N. Marugami, T. Tanaka, H. Anai, S. Sueyoshi, M. Sho,

Y. Nakajima, K. Kichikawa; Kashihara/JP

Purpose: The purpose of this study is to investigate whether the apparent diffusion
coefficient (ADC) on diffusion-weighted MR images at 1.5 T can predict the survival
in patients with unresectable pancreatic cancer.

Methods and Materials: The institutional review board approved this study. The
subjects were 31 patients (20 males, 11 females; mean age 65.7 years; range
53-79 years) with histologically confirmed unresectable pancreatic cancer who
were treated with first-line chemotherapy (gemcitabine alone 17, TS-1 alone 7,
gemcitabine plus TS-1 7) between July 2007 and December 2009. The minimum
ADC (minADC) value of each primary tumour was determined by placing 3 regions of
interest on ADC maps at pretreatment and 4 weeks after initiation of treatment, and
the relative change of minADC value (%ADC) was determined. The effect of %ADC
on overall survival (OS) was modelled by Cox proportional hazards regression.
Results: Median time-to-progression was 4.0 months and median OS was 11.7
months. Patients with an increase of > 0% of the baseline minADC after 4 weeks
of treatment (n = 19) had a significantly better median survival than patients with
a decrease of <= 0% (n = 12) (18.9 vs 5.6 months; P = 0.001). The %ADC was
the strongest independent predictor of OS in multivariate analysis (P = 0.009).
Conclusion: The relative change of ADC at 4 weeks from the initiation of treat-
ment may serve as a useful imaging biomarker in unresectable pancreatic cancer.

B-134 1057

Endocrine tumours of the pancreas: discordant patterns of enhancement
at contrast-enhanced CT, contrast-enhanced MRI and CEUS
G. Foti, N. Faccioli, R. Manfredi, R. Pozzi Mucelli; Verona/IT (gfoti81@yahoo.it)

Purpose: To compare contrast-enhanced computed tomography (CECT),
contrast-enhanced magnetic resonance imaging (MRI) and contrast-enhanced
ultra-sonography (CEUS) enhancement patterns of functioning (FPET) and non-
functioning pancreatic endocrine tumours (NPET)

Methods and Materials: In a 6-year-period, 125 consecutive patients preopera-
tively studied with at least two contrast enhanced exams (98 NPETs, 27 FPETs) were
included in our retrospective study. A total of 94 CT, 83 MRI, 69 CEUS studies were
performed; all CT and MRI exams were performed before and after i.v. administra-
tion of contrast material, including arterial pancreatic (45 sec), portal venous (80 sec)
and late venous phase (120 sec); CEUS was performed with continuous observation
of lesion enhancement from unenhanced (B-mode) to late venous phase. Student’s
t test was used to compare enhancement patterns (hyper-iso-hypovascularity in
comparison with spared pancreas, homo-inhomogenous enhancement, peak
enhancement phase). A value of p < 0.05 was considered significant.

Results: Lesion hypervascularity was depicted in 76/94 (80.8%) CT, 70/83 (84.3%)
MRI and 54/69 (78.2%) CEUS exams, without significant difference between NPET
and FPET (p > 0.05). A non-significant difference was determined as cocers en-
hancement patterns (hypervascularity and homogeneity) between CT and MRI (p
=0.1), CT and CEUS (p = 0.1), MRl and CEUS (p > 0.05). Conversely, there was
a significant difference regarding the peak enhancement phase between CT and
MRI with respect to CEUS (p = 0.03).

Conclusion: In case of doubtful findings, an additional enhanced study may be
useful to confirm hypervascularity, representing the key for characterising NPET
and for identifying FPET.
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Preliminary results on the influence of combined chemoradiation on MR-
diffusion-weighted imaging parameters in primary inoperable pancreatic
carcinomas

K.M. Grinberg, D. Simon, M. Miinter, A. Lemke, M. Ganten, M. KlauB,

S. Delorme, H.-.P. Schlemmer, B. Stieltjes; Heidelberg/DE

Purpose: To evaluate changes of quantitative parameters obtained from intravoxel
incoherent motion diffusion-weighted imaging (IVIM-DWI) in patients with primary
inoperable pancreatic carcinoma during a course of combined chemoradiation (CR).
Methods and Materials: |VIM-DWI echo-planar imaging in expiratory-breath hold
at 1.5 T was performed in 19 patients. We used eleven b values (0-800 s/mm3).
Mean tumour apparent diffusion coefficient (ADC), the true diffusion constant (D)
and the perfusion fraction (f) values were calculated to three time points during the
course of therapy: before, during and after the end of radiation. Ca-19.9 determina-
tion in two time points (before and four weeks after the end of radiation) enabled
a correlation of the diffusion parameters with the clinical course. Only 13 patients
with tumour regression were analysed.



Results: f is at the end of therapy higher than before and during therapy (0.0911,
0.0681, 0.0686, respectively) but without significance. Mean ADC and D values
are significantly higher at the end of therapy (0.0015) compared to onset of therapy
(0.0012, p<0.0001, 0.0002, respectively) and during therapy (0.0013 and 0.0014,
respectively, p < 0.05).

Conclusion: These results show that tumour ADC and D values increase signifi-
cantly during the course of combined CR in patients with partial remission. There
is an increase of f value during course but without significance, and therefore
without effect of perfusion on ADC. In the course, ADC proved to be a sufficient
parameter. Further studies with higher population will be necessary to prove the
possible value of noninvasive DWI on predicting therapy outcome, e.g. resection
probability or progression-free survival time.
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Pancreatic ductal adenocarcinoma versus mass-forming pancreatitis:
usefulness of combined diffusion and perfusion MR imaging

P. Boraschi, F. Donati, S. Salemi, R. Gigoni, C. Bartolozzi, F. Falaschi; Pisa/IT
(p.boraschi@do.med.unipi.it)

Purpose: To evaluate the usefulness of combined diffusion and perfusion MR
imaging in the differential diagnosis between pancreatic adenocarcinoma and
mass-forming pancreatitis.

Methods and Materials: Twenty patients without pancreatic disease and thirty-five
patients with pathologically confirmed pancreatic lesions (ductal adenocarcinoma, n =
20; focal chronic pancreatitis, n = 12; autoimmune pancreatitis, n = 3) underwent MRI
at1.5 T-device. Diffusion-weighted MRI was performed using a free-breathing SS-EPI
sequence (TR/TE, 3000-4500 ms/64-80 ms; thk, 5.0 mm/gap, 1.0 mm; 25-30 sec-
onds) with b-gradient-factor value of 500 sec/mm?. Dynamic contrast-enhanced MR
perfusion consisted of a 3D free-breathing LAVA sequence (TR/TE, 2.28 ms/1.05 ms;
thk, 10.0 mm/sp, -0.0 mm; 1 second) repeated up to 5 minutes after injection of 7 mL
Gd-BOPTA (MultiHance, Bracco) and 20 mL saline flush at flow rate of 4 mL/sec. All
MR diffusion and perfusion images were processed by two radiologists in conference
that calculated mean ADC value for both normal pancreas and each focal lesion and
classified four time-signal-intensity curve (TSIC) shapes: type 1 (quick enhancement
and quick decay followed by slowly decaying); type 2 (slow enhancement followed by
slow constant enhancement); type 3 (fast enhancement followed by signal plateau);
type 4 (fast enhancement followed by slowly decaying plateau).

Results: All 20 patients with normal pancreas presented mean ADC values of
1.73 £ 0.027 mm?/s and a TSIC-type 1. In all 20 ductal adenocarcinomas mean ADC
values were 1.44 +0.004 mm?/s and a TSIC-type 2 was observed. In 12 patients with focal
chronic pancreatitis and in 14 post-obstructive chronic pancreatites mean ADC values
were 2.14 +0.005 mm?/s and a TSIC-type 3 was recognised, whereas for autoimmune
pancreatitis ADC values were 1.20 +0.004 mm?/s and a TSIC-type 4 was identified.
Conclusion: Combined diffusion and perfusion MR findings can improve the
differential diagnosis between pancreatic adenocarcinoma and mass-forming
pancreatitis.
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Small cystic lesions of the pancreas: incidence and size changes in a large
series population

G. Morana', M. Fuser?, C. Cugini', L. Cancian’, F. Ferro®; ' Treviso/IT, 2Padua/IT,
3Perugia/IT (gmorana@ulss.tv.it)

Purpose: To evaluate the incidence and size changes of small pancreatic cysts
in a large series population.

Methods and Materials: We reviewed the reports of all MR of the abdomen in the
period March 2005-March 2010.

Results: We evaluated 4463 patients: 394 (8.8%) patients have been selected with
at least one cystic lesion of the pancreas <4 cm. 174 were male (44.2%), 220 female
(55.8%). 140 patients had a single lesion. Medium diameter of the lesion at diagnosis
was 15 mm: 54 patients less than 10 mm, 57 between 10 and 20 mm, 21 between
20 and 30 mm and 8 more than 30 mm. 86 patients were followed up at 6, 12, 24 or
36 months, 254 patients had a multifocal lesion. Medium diameter of the lesion at
diagnosis was 16 mm: 95 patients less than 10 mm, 106 between 10 and 20 mm,
31 between 20 and 30 mm and 22 more than 30 mm. 173 patients were followed
up at 6, 12, 24 or 36 months. No differences in age and sex was evident between
monofocal and multifocal lesions. The incidence of multifocal is statistically different
from single lesion. The lesions do not show significant increase of the diameter in the
follow-up up to 36 months, either in the single lesion or in the multifocal.
Conclusion: Small cystic lesion of the pancreas is not infrequent in daily practice.
Follow-up is a safe procedure as there is no significant variation in size of the lesion.
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Gadoxetic acid-enhanced magnetic resonance imaging for evaluation of
pancreatic adenocarcinoma and liver metastasis

H. Morisaka, U. Motosugi, T. Ichikawa, H. Sou, T. Araki; Chuo/JP
(morisakahiroyuki@hotmail.co.jp)

Purpose: To compare the diagnostic abilities of gadoxetic acid (Gd-EOB-DTPA)-
enhanced magnetic resonance imaging (EOB-MRI) with that of contrast-enhanced
multidetector-row computed tomography (CECT) for pancreatic adenocarcinoma
and liver metastasis

Methods and Materials: This study included 39 patients with pancreatic adeno-
carcinoma (23 men and 16 women), and 40 control individuals without pancreatic
lesions (20 men and 20 women). A total of 48 liver metastases were detected in 13
of the 39 patients with pancreatic adenocarcinoma. Two radiologists independently
reviewed EOB-MRI and CECT results and rated the level of confidence regarding
the presence of pancreatic adenocarcinoma and of a liver metastasis in the entire
liver by using a 5-point scale. To compare the diagnostic abilities of the 2 modalities
for pancreatic adenocarcinoma, a receiver operating characteristic (ROC) analysis
was performed. The sensitivities, specificities and accuracies of the 2 modalities
were also calculated. For the diagnosis of liver metastasis, the sensitivity, specificity
and accuracy on a patient-by-patient basis and the sensitivity and positive predictive
value (PPV) on a lesion-by-lesion basis were calculated.

Results: EOB-MRI did not significantly differ from CECT with regard to the sensitiv-
ity, specificity, accuracy and Az value for the detection of pancreatic adenocarci-
noma. For the detection of liver metastasiss, the 2 modalities differed with regard
to only the sensitivity that was calculated on lesion-by-lesion basis (EOB-MRI vs
CECT: 90% vs 71%).

Conclusion: The diagnostic ability of EOB-MRI for pancreatic adenocarcinoma
was equivalent to that of CECT. The sensitivity of EOB-MRI might be higher than
that of CECT for the detection of liver metastasis.
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Binary logistic regression analysis of multi-detector CT features of
pulmonary benign and malignant focal ground-glass opacity
L. Fan, S.-Y. Liu, X.-S. Xiao; Shanghai/CN (fanli0930@163.com)

Room D1

Purpose: To retrospectively evaluate multi-detector computed tomography features
of pulmonary focal ground-glass opacity (fGGO) in order to reveal the different
features between benign and malignant {GGO and conduce to diagnosis and
differential diagnosis.

Methods and Materials: Demographic data, lesion location, size, attenuation
value and MDCT features (shape, margin, interface, internal characteristics, and
adjacent structure) in a set of 82 {GGO were analysed. Difference between benign
and malignant {GGO was analysed using chi-square test and Fisher exact test or
Mann-Whitney U test. A two-sided value of p < 0.05 was used as the criterion to
indicate a significant difference. Binary logistic regression analysis was performed
to draw a regression equation.

Results: The set of {GGO consists of 21 benign and 61 malignant lesions. No
statistical differences were found between benign and malignant f{GGO in terms of
demographic data, location, size and attenuation value. The frequency of lobulation
(p = 0.000), spiculation (p = 0.008), spine-like process (p = 0.004), well-defined
but coarse interface (p = 0.000), other air-containing space (p = 0.000), pleural
indentation (p = 0.000) and vascular convergence (p = 0.006) was significantly
higher in malignant f{GGO than in benign f{GGO. By binary logistic regression
analysis, lobulation, interface and pleural indentation were important indicators
for malignant diagnosis, and the corresponding odds ratio were 8.122, 3.139 and
9.076; moreover, well-defined but coarse interface was the most important among
interfaces. With the three indicators for malignant diagnosis, sensitivity, specificity
and accuracy were 93.4, 66.7 and 86.6%, respectively.

Conclusion: An fGGO with lobulation, well-defined but coarse interface, and pleural
indentation is more likely to be malignant.
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The volumetric measurement accuracy for ground-glass opacity nodules
with low-dose high-definition CT: a chest phantom study
E. Ning, W. He, Y. Xu, D. Ma, J. Li; Beijing/CN (jianying.li@med.ge.com)

Purpose: To study the volumetric measurement accuracy of a low-dose CT for
ground-glass opacity (GGO) nodules on a high-definition Discovery CT750 HD
(HDCT) using a chest phantom.

Methods and Materials: An anthropomorphic chest phantom of 300 mm width
containing a chest wall, heart, mediastinum and 16 artificial ground-glass opacity
nodules with known volumes (~900 mm?®) was scanned on a HDCT with the fol-
lowing protocol: 100 kVp, automatic tube current modulation for noise index of 30,
1.25 mm collimation. Images were reconstructed with slice thickness of 0.625 mm
and BONE algorithm with 30%ASiR (Adaptive Statistical Iterative Reconstruction).
Nodule volumes were measured using a commercial volumetric software pack-
age. The GGO nodule volumes measured from the low-dose HDCT images were
compared with the reference-standard volumes from the phantom. Effective dose
was calculated on the basis of dose length product and volume CT dose index.
Results: All artificial GGO nodules were successfully identified and measured.
The radiation dose for the whole-chest scan was 0.94mSv. A good agreement was
observed between the measured GGO nodule volumes and the reference-standard
volumes from the phantom with average error of -5% (0 to -17%).

Conclusion: High-resolution and low-dose GGO nodule detection and accurate
volume measurement can be achieved on HDCT with Gemstone detector and
ASIR algorithm.
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First-pass perfusion CT on 320-detector row CT: comparison of
differentiation capability of malignant from benign pulmonary nodules with
first-pass dynamic MRI and PET/CT

Y. Ohno', M. Nishio', Y. Onishi', H. Koyama', K. Matsumoto?, T. Yoshikawa',

S. Matsumoto’, D. Takenaka', K. Sugimura'; 'Kobe/JP, 2Kofu/JP

(vosirad @kobe-u.ac.jp)

Purpose: To compare diagnostic capabilities of pulmonary nodules among first-pass
perfusion CT on 320-detector row CT, first-pass dynamic MRI and FDG-PET/CT.
Methods and Materials: 25 consecutive patients with 61 nodules underwent chest
perfusion CT, dynamic MRI, PET/CT and microbacterial and/or pathological exami-
nations. 61 nodules were classified into two groups based on the final diagnoses:
malignant (n = 44) and benign nodules (n = 17). On perfusion CT, blood flows were
calculated by single- (PFy) and dual-input maximum-slope (PF.) and patlak-plot
(PF.) methods. Blood volume was also determined by patlak-plot method (BV,).
On dynamic MRI, maximum enhancement ratio (MER) and maximum slope of
enhancement ratio (MSER) were calculated. On PET/CT, maximum value of SUV
(SUV, ) was determined. Then, all indexes were evaluated by ROl measurements,
and compared between two groups by Student’s t-test. To compare diagnostic
capability among all indexes, ROC analyses were performed. Finally, sensitivity,
specificity and accuracy were compared with each other by using McNemar’s test.
Results: PF, PF,, MER, MRER and SUV__ were significantly different between
two groups (p < 0.05). Area under the curves of PFS (Az = 0.85) was significantly
larger than that of PF, (Az=0.73, p<0.05) and SUV__ (Az=0.70, p<0.05). When
feasible threshold values were adopted, accuracies of PFg (85.2 %) and MRER
(85.2 %) were significantly higher than that of SUV__ (73.8 %). In addition, speci-
ficity of PF (70.6 %) was significantly higher than that of PF, (29.0 %, p < 0.05).
Conclusion: First-pass perfusion CT and dynamic MRI were more accurate meth-
ods for differentiation of malignant from benign nodules as compared with PET/CT.
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Dual energy computertomography in the evaluation of pulmonary nodules
J.-C. Altenbernd, T. Heusner, S. Ladd, A. Ringelstein, M. Forsting, G. Antoch;
Essen/DE (jens.altenbernd @gmx.de)

Purpose: To determine the clinical utility of dual energy computed tomography
(DECT) for evaluation of pulmonary nodules.

Methods and Materials: This study was approved by the institutional review board,
and informed consent was obtained. CT scans were obtained with arterial delay
and 3 minutes after contrast material injection in 25 patients (14 men, 11 women;
mean age 59 years + 11). 18 patients had pulmonary metastases, 7 had NSCLC.
65 pulmonary nodules were assessed with dual energy CT in these 25 patients. All
image sets included virtual non-enhanced images, 80 kV, 140 kV, and averaged
images. CT attenuation (HU) of pulmonary nodules, muscle, aorta, and air in be-
tween image sets were compared and the iodine uptake in pulmonary nodules, the
signal-to-noise ratio (SNR) and the contrast-to-noise ratio (CNR) were calculated.

S168AECDEFGH

Results: The mean iodine uptake (overlay) of pulmonary nodules in the arterial
scan was 53 HU + 32 and in the delayed scan 57 HU + 35 (p = 0.37). The mean
CT attenuation of pulmonary nodules on virtual non-enhanced images was 9 + 45
when virtual images were based on the arterial scan, and 10 + 46 when based
on the delayed scan (p = 0.43). Aortic virtual non-enhanced CT attenuation was
56 HU + 17 when based on the arterial scan, and 49 HU + 13 when basing virtual
non-enhanced images on the delayed scan (p = 0.001).

Conclusion: Dual energy CT allows reconstruction of virtual non-enhanced
scans from both, arterial and delayed CT images, with comparable accuracy in
pulmonary nodules.

also
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Impacts of ASiR reconstruction on volumetric measurement with low-dose
HDCT: phantom study

L. Zhang', Q. Wang', T. Yu', Y. Ying', Z. Liu', Y. Dai', H. Cao?; ' Tianjin/CN,
2Beijing/CN (miracle_99.student@sina.com)

Purpose: To prospectively evaluate the impacts of low radiation dose adaptive
statistical iterative reconstruction (ASiR) on automated volumetric measurements
of pulmonary nodules with different diameters and density in a phantom using
High-Definition CT (HDCT).

Methods and Materials: A total of 16 pulmonary nodules with 4 diameter categories
(2.5 mm, 5.0 mm, 10.0 mm, 20.0 mm), and 5 attenuation categories (-100 HU,
-60 HU, 0 HU, 60 HU, 100 HU) were placed in a lung phantom. The phantom
was kept beneath solution with attenuation of 50 HU, and was scanned by HDCT
under different mA (25 mA, 50 mA, 100 mA, 200 mA), using scan mode of HD. 5
levels (10%, 30%, 50%, 70%, 100%) of slice ASIiR were performed according to
each scan. Nodule theoretical volumes were calculated using the formula V = (4/3)
wir®. Automated nodule volume measurements were performed using Lung VCAR
Single Protocol (GE, AW 4.4 workstation). Absolute percentage error (APE) was
calculated to estimate the accuracy of volumetric measurement.

Results: 1. 30% ASIR reconstruction yielded the minimal error, there were statisti-
cally significant differences in comparison with the other 4 level ASiR reconstruction
(p < 0.05). 2. There were no statistically significant differences in APE among 4
different scanning tube current (p < 0.05), with the 200 mA tube current yielding
the minimal error.

Conclusion: 30% ASIR reconstruction following HD scan suits the most for nodule
volumetric measurement, it can maximally reduce in x-ray dose while prevent-
ing structure details, and then yield satisfactory accuracy for pulmonary nodule
volumetric measurement.

B-146 11:15

Volumetry of artificial lung nodules on 64-slice computed tomography
(CT): precision of automatic vs semiautomatic method

L. Calandriello, A. Larici, A. del Ciello, A. Caulo, S. Santoro, M. Ciresa,

M. Amato, L. Bonomo; Rome/IT (Icalan @hotmail.it)

Purpose: To assess the precision of volumetry of artificial solid (S) and non-solid
(NS) lung nodules using a tridimensional (3D) software equipped with full auto-
matic and semiautomatic methods. To assess the reproducibility of semiautomatic
volumetry.

Methods and Materials: A chest phantom containing 28 artificial nodules (14 S, 14
NS) of known diameter and volume underwent 64-slice CT scan (slice thickness/
interval 0.625 mm, lung kernel, 100 mAs, pitch 1.375). Nodules diameter ranged
between 2.9 and 25.3 mm for S and 3.1 and 11.1 mm for NS. Two chest radiologists
calculated the volume of each nodule independently in two reading sessions, 30
days apart, using a 3D software equipped with full automatic and semiautomatic
methods (Median LMS, Median Technologies). To assess the precision, standard
deviation (SD) of the mean differences between the real and estimated volumes was
calculated for each nodule with both methods. Inter- and intra-observer variabilities
of semiautomatic volume measurements were also assessed by SD calculation.
Results: Full automatic method of volume assessment has demonstrated higher
variability for NS nodules (SD = +62.5) than for S nodules (SD = +5.9). Semiau-
tomatic method has shown higher reproducibility in volume assessment for both
S (SD = +4) and NS (SD = +7.6) nodules. A very low inter- and intra-observer
variabilities (SD = +0.2; SD = +0.9) was reported for semiautomatic measurement.
Conclusion: Semiautomatic volumetry of artificial lung nodules has proved to be
more precise than the full automatic one, particularly for NS nodules. Semiautomatic
volumetry has also demonstrated a very high inter- and intra-observer reproduc-
ibility in assessing nodule volume.
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Accuracy and reproducibility of pulmonary nodule at dual-source CT:
volumetric measurements with comparison of manual, RECIST and lung
care software methods: a phantom study

J. Paul, R.W. Bauer, T.J. Vogl, W. Maentele;

Frankfurt a. Main/DE (ralfwbauer@aol.com)

Purpose: To evaluate the effect of slice thickness on the detection of pulmonary
nodule dimension and prove the efficiency of lung care software for the calculation
of nodule volume and also to evaluate the diagnostic accuracy of pulmonary nodule
at various locations clinically using dual-source CT.

Methods and Materials: A DSCT scanner, an anthropomorphic phantom with
two sets of tissue equivalent (30 HU) round nodules (diameters- 2.3,4 and 5 mm);
we produced images of thorax with pulmonary nodules. Four different protocols
including dual energy and flash mode and four reconstruction methods with two
different slice thicknesses were used for the scanning. We used Lin’s concordance
correlation coefficient statistical analysis with SPSS software as an appropriate
statistical procedure.

Results: Using manual ruler and RECIST method, the per cent deviation
of +13.06% and +11.08% were noted for 2.0 mm nodule measured in 5.0 mm
slices, and for 1.0 mm slices +3.6% and +2.71%, respectively. Further, volume
determination of 2 mm nodule by lung care software showed the advantage of
3.57%,3.43%,0.49% and 0.57% compared with RECIST method for Th.5.0B31f,
Th.5.0B80f, Th.1.0B31f, and Th.1.0B70f, respectively. The different positions of
5.0 mm diameter nodule measured by manual ruler shows the mean per cent dif-
ference of 2.77%,4.1%,1.79% and 4.45% for different reconstructions.
Conclusion: Image slice thickness greatly affects the determination of pulmonary
nodule dimension and thinner slice will dramatically improve accuracy. Lung care
software showed highest accuracy for the calculation of volumetry compared with
other methods. Further, the location of pulmonary nodules, whether it was medial
or lateral did not affect its diagnostic accuracy.
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Prospectively respiratory-triggered high-pitch spiral acquisition for
free-breathing dual source CT of the lung: qualitative and quantitative
comparison in an ex vivo system

J. Dinkel', C. Hintze', T. Allmendinger?, A. Sulzmann?, C. Thierfelder?,

J. Biederer4, H.-P. Schlemmer'; ' Heidelberg/DE, 2Forchheim/DE,
3Heiligkreuzsteinach/DE, *Kiel/DE

Purpose: Computed tomography (CT) of the lung can be affected by respira-
tory artefacts especially in infants and incompliant patients. The objective was
to analyse image quality of prospective respiratory-gated high-pitch (HP) CT in a
ventilated ex vivo system.

Methods and Materials: Four explanted porcine lungs were inflated inside a chest
phantom (artiCHEST, PROdesign, Germany) and prepared with 20 artificial nodules
simulating metastases (mean diameter: 11.3 mm+6). The lungs were ventilated
by a computer-assisted diaphragm and scanned with a dual source CT scanner
(Definition Flash, Siemens, Germany). Prospective gated HP-CT (pitch=3.4, scan
time 0.7 s) and conventional breath-hold CT scan were acquired in end inspiration
phase. Non-gated HP-CT and conventional CT were also acquired. Semiautomatic
volumetry of the nodules was performed (Oncology, Siemens, Germany).
Results: The experiment provided a realistic respiration. The slow time resolution
of conventional non-gated CT led to partial projection artefacts and inaccuracy of
nodule delineation (mean nodule volumes: 772 mm3). All artefacts and nodule
inaccuray predominated close to the diaphragm compared with the upper/middle
parts of the lung (p < 0.05).With an inplane temporal resolution of 75 ms, the ac-
curacy of prospective HP-CT was particularly improved. The mean volumes from
the gated HP-CT, non-gated HP-CT and breathold CT scans were not significantly
different (682, 691 and 672 mm3, respectively).

Conclusion: Prospective HP-CT revealed excellent quality without relevant mo-
tion artefacts. Prospective HP-CT is promising and has the potential to increase
significantly the quality of lung imaging in incompliant patient. HP-CT without gating
is satisfactory for nodule detection and quantification.
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CT-guided marking of pulmonary nodules with a special lung marking wire
before video-assisted thoracoscopic surgery: review of 184 cases

P. Stumpp, M.-K. Schulze, U. Eichfeld, T. Kahn;

Leipzig/DE (Patrick. Stumpp @medizin.uni-leipzig.de)

Purpose: Minimally-invasive techniques such as video-assisted thoracoscopic
surgery (VATS) nowadays are the method of choice for resection of small pulmonary
nodules in the periphery of the lungs. For a quick and save intraoperative identi-

fication of the lung nodule a preoperative marking is necessary and reasonable.
We report about 184 markings with a special lung marking wire, which is placed
around the pulmonary nodule preoperatively using CT-guidance.

Methods and Materials: In 184 patients (97m, 87f, mean age: 58.1 +/- 13.7
years) with suspicious pulmonary nodules planned to undergo resection with VATS
a special lung marking wire was placed preoperatively under CT-guidance. We
evaluated technical success, safety, necessity of conversion to thoracotomy and
histology in all patients.

Results: Marking procedure was successful in 181 cases (98.4%). There were
no major complications, minor adverse events such as pneumothorax (99 cases =
53.3%; maximum size 10.6+/- 10.9 mm) or a perifocal bleeding (56 cases = 30.4%)
did not necessitate a preoperative therapy. Complete resection of the marked pul-
monary nodule was successful in 98.4% of patients. Conversion to thoracotomy
was necessary in 29 patients (15.9%) due to bleedings, adhesions, malignancy
or wire dislocation. Histology revealed a benign nodule in 96 cases (52.5%) and a
malignant lesion in 87 cases (47.5%) out of which only 21 nodules (11.5%) turned
out to present a primary pulmonary carcinoma.

Conclusion: CT-guided marking of pulmonary nodules using a special marking wire
followed by thoracoscopic resection is an efficient and safe method for diagnosing
suspicious nodules in the periphery of the lung.
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CT-guided chest core biopsy: can we perform it in outpatients?
A. Zanello, C. Monti, E. Passera, G. Chiesa, F. Gentinetta, E. Angeli;
Bergamo/IT (alessandro.zanello@gavazzeni.it)

Purpose: To evaluate safety and efficacy of CT-guided chest cutting-needle biopsy.
Methods and Materials: Between April 2007 and August 2010, 106 CT guided
needle biopsies were attempted in 104 out-patients with chest lesion. A 18G co-axial
system and a 64-slice multi-slice CT were used. Technical success, histological
diagnosis and complications were retrospectively evaluated.

Results: Specimens were obtained in all cases, with no technical problem. The
sampling was diagnostic in 100 out of the 106 biopsies (94.3%). The results indi-
cated chest cancer in 88 patients (83.5%), 3 biopsies indicated metastatic disease
(2.8%), 6 excluded the presence of malignancy (5.6%), 2 were granulomatous
disease (1.8%) and 1 was a solitary fibrous tumour of the pleura (0.9%). Com-
plications included pneumothorax (36.7%), isolate parenchymal bleeding (8.4%),
parenchymal bleeding associated to pneumothorax (4.7%) and haemoptysis
(3.7%). Mild or no significant complications occurred in 75 cases (72%). Only in 3
cases (2.8%) a precautional night in hospital was necessary, in 1 case because of
bronchial hemorrhage with desaturation, and in 2 drained pneumothorax. All the
remaining patients left the radiological department after 2 to 4 hours observation.
Conclusion: Micro-histological CT guided needle biopsy is a safe and effective
procedure. Multislice-CT guidance allows the choice of the appropriate path. The
procedure can be performed in out-patients avoiding unnecessary hospitalization.
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A prospective randomised controlled trial of adjuvant trans-arterial
intrahepatic *'I-lipiodol following curative resection of hepatocellular
carcinoma: technical considerations and results

B.S. Tan, A.Y.F. Chung, L.L.P.J. Ooi, D. Machin, C.H. Thng, R. Lo, K.H. Tay,
A.S.W. Goh, K.C. Soo; Singapore/SG (tan.bien.soo @sgh.com.sg)

Purpose: To evaluate whether adjuvant trans-arterial injection of ''I-lipiodol is
effective against recurrence of surgically resected hepatocellular carcinoma (HCC).
Methods and Materials: This multi-centre prospective randomised controlled trial
enrolled 103 patients from June 2001 through March 2007 who were 4-6 weeks
postoperative for curative resection of HCC with complete recovery (52 randomised
to adjuvant *'I-lipiodol, 51 to control). In the patients randomised to the adjuvant
group, "®'l-lipiodol was administered trans-arterially following selective hepatic
arteriography. Patients were followed-up every 3 months for 1 year, then every 6
months thereafter. Recurrence-free survival (RFS) was the primary endpoint and
overall survival (OS) secondary, both evaluated using the Kaplan-Meier technique.
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Results: The ®'I-lipiodol group showed improved RFS (HR = 0-75 [95% Cl 0-45 to
1-25, p = 0-27]) and, to a lesser degree, OS (HR = 0-90 [95% CI 0-51 to 1-58, p =
0-72]) compared to control, though neither reached statistical significance and the
improvements were less than those seen in a previous similar trial. The combined
results showed a non-significant improvement of RFS for the **'I-lipiodol group (HR
=067 [95% CI 0-44 to 1-03, p = 0-07]), with a less striking trend in OS (HR = 0-69
[95% CI 0-44 to 1-11, p = 0-13]). This trial’s data also showed a non-significant
improved RFS, though not improved OS, in patients without vascular invasion. There
were 2 serious adverse events reported, one patient with hypothyroidism caused
by '3'l-lipiodol and one hepatic artery dissection during treatment.

Conclusion: Our results do not support the use of adjuvant '*'I-lipiodol as a stan-
dard postoperative treatment for patients who have surgical resection of an HCC.
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Multi-centre phase Il study of SIR-spheres plus Sorafenib in patients with
non-resectable hepatocellular carcinoma. The Asia-Pacific HCC trials
group protocol 05 (AHCCO05)

M.C. Burgmans, R.H.G. Lo, K.H. Tay, B.S. Tan, F.G. Irani, L.S. Khoo,

A.S.W. Goh, K.C. Soo, P.K.H. Chow; Singapore/SG (mburgmans @hotmail.com)

Purpose: Both loco-regional therapy with selective internal radiation therapy
(SIRT) and systemic treatment with Sorafenib have shown to increase survival in
patients with inoperable HCC. Combined treatment with SIRT and sorafenib may
offer additional survival benefit.

Methods and Materials: Prospective multicentre study of combination sequential
SIRT-sorafenib therapy. Patients with inoperable HCC (Barcelona Clinic Liver Criteria
(BCLC) stages B and C) were eligible. Enrolled patients were administered SIR-spheres
(maximum dose 3 GBq) and subsequently administered sorafenib therapy (400 mg
b.i.d). Monthly clinical and biochemical follow-up as well as 3-montly CT was performed.
Using an A’Hen’s single stage design, we assumed target tumour response rate of 30%
and no further interest response rate of 10% with type | error of 0.05 and power of 0.85.
Results: Between June 2008 and June 2009, 35 patients were enrolled. Median
follow-up was 47 weeks (range 10-94 weeks). Overall tumour response was 35.5%
with 12% complete regression, 23.5% partial regression, 44% stable disease and
21% progressive disease. Disease control rate in BCLC B and C patients was 100%
and 68%, respectively. Median overall survival (OS) was 47 weeks (95% CI 30 to 70
weeks). OS for BCLC B and BCLC C patients was 73 and 35 weeks, respectively.
Median Time to Disease Progression (TTP) was 39 weeks (95% CI 27-73 weeks). TTP
has not been reached for BCLC B patients and was 35 weeks for BCLC C patients.
Conclusion: The SIRT-sorafenib combination therapy demonstrated good ef-
ficacy in advanced HCC especially in BCLC B patients and exceeded expected
response rate.
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Tumour response to transarterial chemoembolisation in hepatocellular
carcinoma: are the amended RECIST criteria reliable?

I. Bargellini, A. Cicorelli, V. Battaglia, B. Parentini, P. Carrai, R. Cioni, F. Filipponi,
C. Bartolozzi; Pisa/IT (irenebargellini@hotmail.com)

Purpose: To retrospectively analyse the tumour response to transarterial chemo-
embolisation (TACE) in a series of consecutive HCC transplanted patients and
evaluate the agreement between amended RECIST criteria and percentage of
tumour necrosis, assessed at pathology.

Methods and Materials: From January 1996 to December 2009, 384 cirrhotic
patients (M/F= 336/48, mean age 55+7 years) with HCC underwent liver trans-
plantation (LT). Among them, 200 (52%) patients (mean number of nodules
2.2+1.6, mean diameter 31.2+15 mm) were treated by TACE prior to LT. The CT
examinations performed one month after TACE were retrospectively reviewed by
two experienced radiologists in consensus, to assess tumour response to TACE
according to the amended RECIST criteria. After LT, percentage of tumour necrosis
was pathologically assessed on the explanted liver.

Results: CT follow-up at 1 month was available in 165/200 (82.5%) patients; in the
remaining cases, LT was performed within the first month after TACE. According to the
amended RECIST criteria, the objective response rate was 87.3% (144/165), with 79
cases (47.9%) of complete response. On the explanted livers, mean percentage of tu-
mour necrosis was 65+38% (range 0-100%), with 52% of patients with necrosis 290%. A
significant correspondence (p <.0001) was found between amended RECIST criteria and
percentage of tumour necrosis; mean rate of necrosis was 83% in patients with complete
response, 75% in patients with partial response and 23% in subjects with stable disease.
Conclusion: TACE is effective, inducing total /subtotal necrosis in over 50% of
the patients. The amended RECIST criteria assessed by triphasic CT are reliable.
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Treatment of hepatocellular carcinoma: prospective study of
Doxorubicin-eluting bead embolisation compared with conventional
chemoembolisation
M. Ferrer-Puchol, C. la Parra, E. Esteban-Hernandez, M. Vario, A. Vera,
M. Forment, J. Cano, O. Cosin; Alzira/ES (eesteban@hospital-ribera.com)

Purpose: This study assesses the comparison between using conventional trans-
arterial chemoembolisation (TACE) and chemoembolisation with drug eluting-beads
(DEB-TACE) in patients with hepatocellular carcinoma (HCC).

Methods and Materials: We present 72 patients diagnosed with HCC. The study
included 25 consecutive patients treated with doxorubicin TACE (Group A) and 47
consecutive patients treated with doxorubicin DEB-TACE (Group B) recruited from
January 2000 to December 2009. All patients were in compensated Child-Pugh
cirrhosis. Response was studied at 6 months with Computed Tomography (CT) or
Magnetic Resonance (MR), according to RECIST criteria. Comparisons among two
groups of treatment were made by ANOVA, Chi-square, T-test and Kaplan-Meier
Estimator with a Log-Rank test.

Results: The age, size, number of tumours and liver reserve of patients in two
groups were statistically similar. Number of sessions for patient was Group Amean
1.32 + 0.67 times, Group B mean 2.13 + 0.95 times. Mean dose of doxorubicine
for patient was 50.60 + 29.95 mg in Group A and 231.91 + 110.2 mg in Group B.
Complete response (total necrosis) of tumour was observed in 5.6 % in Group A
and 13.9 % in Group B. According to RECIST criteria no significant differences
were found. DEB-TACE was better tolerated with fewer immediate complications
(p=0.001). No difference in survival was found. Group A: mean 686.24, median
709 days, and Group B: mean 765.32, median 672 days.

Conclusion: In patients with unresectable HCC, transcatheter therapy with
Doxorubicin-eluting beads is safe and better tolerated despite the higher mean
total dose administered.
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Transarterial chemoembolisation of unresectable hepatocellular carcinoma
(HCC): drug-eluting-bead embolisation (DEB-TACE) vs conventional TACE
with cisplatin/lipiodol (cTACE)

P. Wiggermann', C. Brosche?, T. Brauer?, D. Sieron?, C. Stroszczynski';
"Regensburg/DE, ?Dresden/DE (philippwiggermann@googlemail.com)

Purpose: Outcome evaluation of DEB-TACE compared to cTACE in patients with
unresectable HCC.

Methods and Materials: Forty-four consecutive patients with an unresectable
HCC (BCLC A/B) were analysed. All patients were either treated with one or more
procedures of cTACE (n = 22) or with one or more procedures of DEB-TACE (n =
22). A total of 89 TACE procedures were performed. Two radiologists evaluated
tumour response rates in accordance with the European Association for the Study
of the Liver (EASL) response criteria by consensus reading.

Results: Objective response (OR, complete response + partial response) for
DEB-TACE was 22.7%; a further 68.2% was stable disease (SD). The respective
response rates for the cTACE were OR 22.7 and SD 31.8%. Mean survival after
DEB-TACE was significantly prolonged with 651 + 76 days vs. 414 + 43 days for
cTACE (p =0.01).

Conclusion: This preliminary study indicates that DEB-TACE may have a higher
efficacy than cTACE.
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Intra-procedural C-arm dual-phase cone-beam CT imaging to predict
response of hepatocellular carcinoma during drug-eluting bead
transcatheter arterial chemoembolisation

R. Loffroy', M.D. Lin?, P. Rao? N. Bhagat?, E. Liapi?, N. Noordhoek?®,

A. Radaelli®, J. Blijd®, J.F. Geschwind?; ' Dijon/FR, ?Baltimore, MD/US, ®Best/NL
(romaric.loffroy @gmail.com)

Purpose: To investigate whether intra-procedural dual-phase C-arm cone-beam
CT (DPCBCT) can predict hepatocellular carcinoma (HCC) response treated using
drug-eluting bead transarterial chemoembolisation (DEB-TACE) as compared to
contrast-enhanced MRI, imaging gold-standard. Both modalities capture early- and
delayed-phase tumour enhancement.

Methods and Materials: Forty-seven lesions in 27 patients (15 males, age
61.9 + 10.7 years) with unresectable HCC treated with DEB-TACE were retro-
spectively analysed. MRI was performed 1 month before and after DEB-TACE.
Intra-procedural DPCBCT imaging was done immediately before and after DEB-
TACE. Pre- and post-procedural DPCBCT tumour enhancement (TE) at early- and
delayed-phases was assessed by two experienced radiologists blind to MRI find-
ings. Tumour response (TR) was measured according to European Association



for the Study of the Liver criteria (EASL). The change in TE compared between
modalities.

Results: Afavourable (complete or partial) EASL TR was achieved in 74.5% and 76.6%
of lesions at 1 month post DEB-TACE on MR early- and delayed-phases, respectively.
Paired T-tests comparing pre- and post-TACE TE showed statistically significant
average reduction in TE for both modalities by phase and lesion (p < 0.01). MRI TE
decrease post-TACE linearly correlated with DPCBCT, Pearson correlation coefficient
was excellent (0.80). A statistically significant relationship between post-TACE DPCBCT
TE and favourable MRI TR was found: every 1 unit TE increment in DPCBCT resulted
in decrease of TR by 5% (95%ClI; range 0.91-0.99; p = 0.027) and 4% (95%Cl; range
0.93-1.00; p = 0.034), for early and delayed-phases, respectively, on MRI.
Conclusion: HCC 1-month post-DEB-TACE response as seen in MRI can be
predicted by DPCBCT during the procedure.
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Relationship of apparent diffusion coefficient to survival for patients with
unresectable primary hepatocellular carcinoma after chemoembolisation
X.-D. Ye', Z. Yuan?, S. Dong', X.-S. Xiao'; 'Shanghai/CN, 2Nanjing/CN
(yuanyxd@163.com)

Purpose: To evaluate the prognostic value of apparent diffusion coefficient (ADC)
values from MR diffusion-weighted imaging of unresctable hepatocellular carcinoma
after chemoembolisation.

Methods and Materials: our study was proved by our institute and informed consent
was obtained from all patients before commencement of the study. Twenty-three
patients with unresctable hepatocellular carcinoma were scanned immediately
before and after chemoembolisation within 24h using conventional anatomical MR
imaging and diffusion-weighted imaging, from which ADC values in the lesions were
measured. The changes in ADC values after chemoembolisation were calculated.
The relationship between the lesion ADC and the survival time was analysed by
correlation analysis. The overall cumulative survival was analysed by the Kaplan-
Meier method, and survival curves were compared by the log-rank test.

Results: The mean overall survival period was (25.0 +8.7) months. The pre-chemoem-
bolisation lesion ADC value was (1.36 +0.249) x10°mm?/s; the change in ADC values
post-chemoembolisation was (0.377 +0.332) x10°mm?/s. There were significant linear
regression relation between the survival time and pre-chemoembolisation lesion ADC
values (r =-0.698, P < 0.001) or the changes in ADC value post-chemoembolisation
(r=0.702, P < 0.001). And Log-rank test showed that pre-chemoembolisation ADC
values (y?= 7.339, P = 0.007) or the changes in ADC value post-chemoembolisation
(x2=9.820, P = 0.002) significantly influenced the overall cumulative survival.
Conclusion: Pre-treatment ADC values as well as changes in ADC values after
treatment may provide useful information for predicting survival for patients with
unresctable hepatocellular carcinoma.
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Tumour response in liver metastases from the most common primary sites
after repetitive transarterial chemoembolisation (TACE): a competitive
evaluation

P. Earshid, A. Davishi Nakhl Ebrahimi, A. Azizi, N. Naguib, E. Mbalisike,

T.J. Vogl; Frankfurt a. Main/DE (parvizfarshid @gmail.com)

Purpose: Competitive evaluation of results in the palliative treatment of patients
with liver metastases from the most common primary sites using transarterial
chemoembolisation (TACE).

Methods and Materials: TACE was repeatedly performed in 105 patients with
liver metastases from colon (31), breast (21), the uveal malignant melanoma (13),
pancreas (31) and stomach (9). Radiologists retrospectively evaluated tumour
response by MRI. The response evaluation criteria in solid tumours (RECIST)
and specific growth rate (SGR) were used to assess tumour response. Survival
parameters were calculated by Kaplan-Meier method.

Results: Tumour response after TACE [mean, 4.18 sessions per patient (range:
2-12)] following RECIST and SGR evaluation showed no statistically significant
difference between all groups [7.1015, (p = 0.5257) and 4.5121, (p = 0.3411)].
Mean of SGR (% per day), for liver metastases from colon, breast, uveal malignant
melanoma, pancreas and stomach was -0.241, -0.208, -0.12, -0.099, and -0.074,
respectively. Mean survival time and survival rate (1 and 3 years) from first TACE
were for colon, 27, 89.5%, 51%; breast, 25.9, 88%, 49%; malignant melanoma,
20.83, 82.5%, 47.5%; pancreas, 16.72, 62%, 33%, and stomach 13, 55%, 28%.
Median TTP and progression-free survival rate for 1 year were for liver metastases
from colon 4.1, 89%; breast 3.5, 91%; uveal melanoma 4.3, 88%; Pancreas 2.91,
90%, and stomach 3.38, 53%.

Conclusion: Despite lack of statistically significant difference in local tumour response
after TACE using size- and volume-based evaluation, survival indexes were better in
colon, breast, uveal melanoma, pancreas and stomach liver metastasis, respectively.
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Differences in local tumour control of liver metastases from colorectal
cancer between the treated liver lobes: treatment with transarterial
chemoembolisation (TACE)

T.J. Vogl, A. Salega, S. Zangos, N.N. Naguib;

Frankfurt a. Main/DE (t.vogl@em.uni-frankfurt.de)

Purpose: To evaluate differences in treatment response of palliative and symp-
tomatic repeated transarterial chemoembolisation (TACE) of metastases from
colorectal cancer between left and right liver lobes.

Methods and Materials: Between January 2009 and March 2010, repeated TACE
was performed in 28 patients (mean:54.61 years, range:27-79) with unresectable
metastases of colorectal cancer in both liver lobes. Local chemotherapy protocols
consisted of Mitomycin/Irinotecan/Cisplatin (n = 19), Mitomycin/Gemzar/Cisplatin
(n = 5), Oxaliplatin (n = 1), and 3-bromopyruvate (3BP) (n = 1) (147 sessions,
mean:5.3 sessions/patient). The overall response was assessed by separately
measuring the volume in unenhanced MRI for target lesions in each liver lobe.
The absolute change in tumour size was classified as progressive disease (PD),
stable disease (SD) and partial response (PR).

Results: Mean volume change in 147 treatments was a tumour growth of 5.18%,
matching the criteria for stable disease. The mean response on metastases of the
right liver lobe was a reduction in size by 7.59% versus an increase of 18.01%
in the left lobe lesions. According to the volume change in the left liver lobe 14
patients were classified as SD, 9 as PD and 5 as PR. The right volume changes
were classified as follows: 15 SD, 5 PD and 8 PR.

Conclusion: Repeated TACE is a relevant palliative treatment option in liver
metastases of colorectal cancer. However, the different vascularisation of the left
liver lobe causes a more difficult access to the targeted tissues. Hence the used
agents can be applied more effectively to the right liver lobe resulting in a better
tumour control.
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90Yttrium-radioembolisation of chemotherapy-refractory colorectal cancer
liver metastases

P.M. Paprottka, R.T. Hoffmann, F. RaBler, C. Trumm, G.P. Schmidt, M.F. Reiser,
T.F. Jakobs; Munich/DE (philipp.paprottka@med.uni-muenchen.de)

Purpose: To evaluate safety and survival outcomes of radioembolisation with
90Yttrium-microspheres in patients with colorectal cancer liver metastases in whom
currently available therapies had failed.

Methods and Materials: One hundred patients with colorectal cancer liver metas-
tases in whom chemotherapy had failed, underwent single-session, whole-liver 90Y
radioembolisation. Response and toxicity were assessed by computed tomography/
magnetic resonance imaging utilising the response evaluation criteria in solid tu-
mours (RECIST) and the National Cancer Institute’s Common Terminology Criteria
for Adverse Events (CTCAE v3.0). Furthermore, tumour-marker levels, laboratory/
clinical toxicities and survival were evaluated.

Results: The median activity delivered was 1.87 GBq. Imaging follow-up at 3
months demonstrated partial response, stable disease and progressive disease
in 20.8%, 75% and 4.2%, respectively. Median overall survival was 11.2 months,
with improved survival for patients with a decrease in carcinoembryonic antigen
level (18.7 vs 5.2 months) and imaging response (28.7 vs 4.4 months; p <0.001).
Except for one instance of treatment-associated cholecystitis (grade 4 toxicity)
there were no acute or delayed toxicities according to the CTCAE criteria higher
than grade 2. No radiation-induced liver disease was noted.

Conclusion: Single-session, whole-liver radioembolisation with 90Yttrium-mi-
crospheres is a safe and effective treatment option for patients in whom currently
available therapies had failed. Anti-tumoural effect is supported by good local
tumour control, decrease in tumour marker levels and significant improved survival
for patients with imaging response. Further investigation is warranted to determine
the optimal use of this emerging therapeutic modality.
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Can restaging-MRI identify changes in nodal distribution that may explain
a better selection of the yNO rectal cancer patients?

M. Maas, D.M.J. Lambregts, M. Berkhof, G.L. Beets, R.G.H. Beets-Tan;
Maastricht/NL (moniquemaas @live.nl)

Room E1

Purpose: Recent publications show that MRI in rectal cancer is more accurate in
selecting yNO-patients after chemoradiation (CRT) than in selecting the cNO-patients
at primary-staging. This improved accuracy facilitates selection of patients for local
excision after CRT. We aimed to evaluate whether changes in nodal distribution
and size after CRT can explain this phenomenon.

Methods and Materials: We included 46 patients with locally advanced rectal
cancer (LARC) who underwent preoperative CRT (group A) and 26 patients
with non-LARC who underwent immediate surgery with/without preoperative
5x5Gy (group B). Group A underwent MRI before and 6-8 weeks after CRT and
group B underwent pretreatment-MRI only. Nodes were analysed on 3DT1W-GRE
with 1 mm? isotropic voxels. For each node, short axis diameter was measured.
For group A, nodes were measured and matched on pre- and post-CRT MRI.
Results:In group A, 882 nodes were identified on pre-CRT-MRI, of which 380 (43%)
disappeared after CRT. Mean number of nodes/patient decreased from 21 (+9)
pre-CRT to 13 (+7) post-CRT (p <0.0001). Mean nodal size (mm) decreased from
3.8 (+2) pre-CRT to 2.6 (+1.8) post-CRT (p <0.0001). Mean size on pre-CRT-MRI
of the 380 nodes that disappeared after CRT was smaller than that of the nodes
that were still visible after CRT: 2.9 (+1.4) vs. 3.8 (+2.0) mm (p < 0.0001). In group
B 558 mesorectal nodes were visualised (mean 22 (+11) nodes/patient).
Conclusion:Pretreatment number of nodes does not differ between LARC and
non-LARC. After CRT, mean number and size of nodes decrease significantly.
Most small nodes disappear after CRT. These findings may contribute to the fact
that size-criteria work better for restaging-MRI after CRT.
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The added value of diffusion weighted imaging in combination with
T2 weighted imaging for the evaluation of rectal cancer response to
neoadjuvant treatments

L. Monguzzi', D. Ippolito’, C. Capraro', M. Colombo', C. Talei Franzesi',
F. Invernizzi?, E. De Ponti', S. Sironi'; "Monza/IT, 2Desio/IT
(letizia.monguzzi@gmail.com)

Purpose: To assess the added value of DWI in combination with T2-weighted
imaging in determining of tumour response to CRT, as compared to T2WI alone,
correlated with tumour histopatologic downstaging as reference standard.
Methods and Materials: A total of 29 patients with LARC, who underwent CRT and
subsequent surgery, underwent pre- and post-CRT MRI examination (1.5 T scanner,
Achieva, Philips) with following protocol: multiplanar T2 and T1 TSE images and in
addition DWI sequences (b factor: 0 and 1000 mm?/sec).Two readers in consensus,
blinded to the results, evaluated T2WI without and with DWI to detect the presence of
complete response by a four-point scale as follows (1: definitely absent; 2: probably
absent; 3: probably present; 4: definitely present). Mean value of ADC of pre- and
post-CRT DWI were compared between responders and non-responders patients
and correlated with histopatological response classified as tumour regression grade
(Mandard’s criteria; TRG1 = complete regression, TRG5 = no regression).
Results: All of the patients underwent total mesorectal excision and Mandard’s
criteria were calculated (responders: TRG1-2; non-responders: TRG3-5). Twenty
tumours (75%) showed complete (TRG1) or subtotal regression (TRG2) and were
classified as responders; nine tumours (25%) were classified as non-respond-
ers (TRG3-5). Mean ADC value in MR1 examination was 0.86 + 0.22 x 10-3 mm?/
sec, whereas mean values after CRT was 1.43 + 0.25 x 10°mm2/sec. On T2W
images both readers correctly identified 12 of 18 patients with complete response
(specificity 65%) while after addition of DWI the readers correctly identified 17of
the complete responders (spec 95%) patients. The analysis showed that each of
the two readers achieved more accurate results with T2 imaging combined with
DW images than T2W images alone.
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Conclusion: DW-MR imaging is a non-invasive imaging approach and a sensitive
technique that allows the identification of spatially distinct regional responses to
therapy within tumour tissues.
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Diagnostic value of MRI, diffusion-weighted MRI and fusion images for the
detection of locally recurrent rectal cancer

D.M.J. Lambregts, M. Maas, V.C. Cappendijk, G.L. Beets, R.G.H. Beets-Tan;
Maastricht/NL (d.lambregts @mumc.nl)

Purpose: To assess the value of [1] diffusion-weighted MRI (DWI) and [2] T2W+DWI
fusion images, in addition to standard T2W-MRI for the detection of a local recur-
rence after rectal cancer surgery.

Methods and Materials: 42 patients with a clinical suspicion of recurrence (in-
creased CEA, clinical symptoms and/or abnormal CT-findings) underwent MRI
(1.5 T), consisting of T2-weighted and DWI (b0.500.1000) sequences. T2W+DWI
fusion-images were generated on an offline workstation. Two independent readers
scored the likelihood of recurrence [1] on T2W-MRI, [2] after addition of DWI and
[3] on T2W+DWI fusion images. The reference standard consisted of histology
(n=20), PET and/or endoscopy + clinical follow-up.

Results: 19/42 patients had a local recurrence. On T2W-MRI, reader 1 achieved
an area under the ROC-curve (AUC) of 0.99, sensitivity 100% and specificity 83%.
For reader 2 these figures were 0.87, 84% and 74%. After addition of DWI, reader
1 achieved an AUC of 0.98, sensitivity 100% and specificity 91%. Compared with
T2W-MRI, the difference in AUC was not significant (p = 0.78). For reader 2 these
figures were 0.91, 89% and 83% (p = 0.09). Fusion images did not improve accuracy
compared with T2W-MRI+DWI, but were helpful for a better anatomical correlation.
Interobserver-agreement was «0.69 for T2W-MRI, 0.82 for T2W-MRI+DWI and
0.84 for the fusion images.

Conclusion: MRI has a high accuracy for the detection of locally recurrent rectal
cancer. Addition of DWI does not significantly improve its performance. However,
with DWI specificity and interobserver-agreement increase. Fusion images do not
further improve accuracy.
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Diffusion-weighted magnetic resonance imaging combined T2-weighted
imaging evaluation in the pre-operative staging of primary rectal carcinoma
R. Rong, X.Y. Wang, X.X. Jiang, X.W. Sun; Beijing/CN
(thornapplezixi@gmail.com)

Purpose: To investigate the added value of diffusion-weighted (DW) MR imaging
in the evaluation of pre-operative assessment of T staging in patients with primary
rectal carcinoma.

Methods and Materials: 27 patients have been selected in the study: 18 males and
9 females (mean age 60.7 + 13.9 years; range 27-83 years). Retrospectively, one
radiologist scored T2-weighted MR images and, in a second reading, T2-weighted
images combined with DW MR images for tumour penetration through rectal wall
and extension into mesorectal fascia. Spearman correlation was used to evaluate
the pre-operative staging consistency of T2-weighted and combined T2-weighted
plus DW MR images according to histopathological results. ROC curve was drawn
to evaluate the diagnostic efficacy of the two.

Results: For T staging of rectal cancer, addition of DW imaging correctly staged
patients with rectal cancer more often than T2-weighted imaging (Spearman cor-
relation: 0.695 vs. 0.456, P < 0.05). Addition of DW MR imaging was superior to
T2-weighted imaging in the differentiation between T1\T2 tumour (positive group)
and T3\T4 tumour (negative group) (sensitivity: 0.625 vs. 0.25; spe: 0.947 vs. 0.895;
PPV: 0.833 vs.0.5; NPV: 0.857 vs. 0.739; Acc: 0.852 vs. 0.704). The dignostic
efficacy of addition of DW MR imaging was superior to conventional T2-weighted
MR imaging in the preoperative T staging (the areas under the ROC curve of the
two are, respectively, 0.826, P = 0.009 and 0.651, P = 0.222).

Conclusion: Adding DW MR imaging to conventional T2-weighted MR imaging
yields better diagnostic efficacy than conventional T2-weighted MR imaging alone
in the evaluation of border-line T3 tumours.
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Value of DWI for treatment monitoring after chemoradiation in rectal
cancer: can ADC be used as a parameter for response?

D.M.J. Lambregts, M. Maas, F.C.H. Bakers, V.C. Cappendijk, G.L. Beets,
R.G.H. Beets-Tan; Maastricht/NL (d.lambregts @mumc.nl)

Purpose: To evaluate the value of ADC as a parameter for monitoring response
to preoperative chemoradiation (CRT) in rectal cancer.

Methods and Materials: 30 locally advanced rectal cancer patients underwent
neoadjuvant CRT followed by a 6-8 week time interval and subsequent surgery.



All patients underwent MRI, including DWI (b-values 0.500.1000) before and 6-8
weeks after CRT. Mean ADC of the primary tumour was measured at both time-
points. When after CRT no clear tumour or scar tissue could be identified, ADC
of the primary tumour bed was measured. Histology was the standard reference.
The relative change (A) in ADC (%) after treatment was compared for good and
poor-responding tumours. A good response was defined as a histological tumour
regression grade (TRG, Mandard) of 0-2 and a poor response as TRG3-4.
Results: At histologic evaluation 17 patients had a TRG0-2 and 12 patients a
TRG3-4. After chemoradiation, a significant increase in ADC was observed in all
patients: mean pre-treatment ADC was 1.11 +0.22 versus 1.47 +0.25 *10°mm?/s
after treatment (p < 0.001). The relative increase in ADC (%) was larger in the
good responders (43% ADC-increase) than in the poor-responders (31%) but this
difference was not statistically significant (p = 0.2).

Conclusion: AADC tends to be higher for the good responders as compared with
the poor responders, although the difference was not significant. This could partly
be attributed to the small number of patients. Larger studies will show whether
relative changes in ADC will be useful to discriminate between good- and poor-
responding tumours.
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Spectral fat saturation inversion recovery MR sequence after gadolinium
injection to differentiate fibrotic and neoplastic strands in the mesorectal
fat in patients with restaging of rectal carcinoma after neoadjuvant chemo-
and radiation therapy

E. Quaia, V. Ulcigrai, C. Federica, M. Cavallaro, M.A. Cova; Trieste/IT
(quaia@units.it)

Purpose: To retrospectively assess the capabilities of contrast-enhanced spectral
fat saturation inversion recovery (SPIR) MR sequence in the differentiation between
fibrotic and neoplastic strands within the mesorectal fat in the restaging of patients
with locally advanced rectal carcinoma after neoadjuvant radiochemotherapy.
Methods and Materials: Forty consecutive patients (27 males, 13 females; mean
age+SD, 65.1+8.5 years) with locally advanced rectal carcinoma underwent pre-
operative neoadjuvant radio-chemotherapy followed by surgery. MR imaging was
performed 15-25 days after completion of neoadjuvant therapy by T2-weighted
fast spin-echo (TR/TE, 2500/100 msec) and T1-weighted SPIR sequence (TR/
TE, 570/50 msec) after Gd HP-DO3 A injection (0.1 mmoL/kg). Two experienced
radiologists (5, 10 years) visually analysed in consensus the MR images obtained
before and after neoadjuvant therapy and evaluated the evidence of enhancing
nodules or strands. Logistic regressions were conducted to test the significance
of MR image findings with histologic analysis.

Results: After neoadjuvant treatment, the disease was limited to the wall (n=18
patients), or revealed mesorectal fat infiltration (n=22) at histology. In 20 patients
enhancing strands in the mesorectal fat were identified, and reticular enhancing
strands reaching the mesorectal fascia presented the highest correlation with me-
sorectal fat tumoural infiltration (OR 28.52, 95%Cls: 1.34-604.1), while mesorectal
enhancing nodules (OR.295, 95%Cls:.024-3.58) and separate enhacing strands
reaching or not the mesorectal fascia (OR.07 or.12, 95%Cls:.007-.65 or.012-1.25)
revealed the lowest correlation.

Conclusion: The fibrotic or tumoural nature of the enhancing strands within the
mesorectal fat evident after neoadjuvant radiochemotherapy may be characterized
by contrast-enhanced SPIR MR sequence.
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Selection of patients with rectal cancer for local excision with lymph-node-
specific contrast-enhanced MRI

M. Maas', D.M.J. Lambregts’, J.W.A. Leijtens?, S.M.E. Engelen',

R.M. van Dam', G.L. Beets', R.G.H. Beets-Tan'; 'Maastricht/NL, 2Roermond/NL
(moniquemaas @live.nl)

Purpose: Patients with T1-2 rectal cancer have 5-20% risk for nodal metastases,
which cannot be accurately evaluated with standard imaging. To minimise the risk
for local recurrence (LR), total mesorectal excision (TME) is performed in these
patients. Accurate prediction of NO-status could make local excision (LE) feasible.
The aim of this study is to evaluate whether contrast-enhanced (CE)-MRl is useful
in selecting patients with NO-status for LE.

Methods and Materials: 38 patients who underwent LE for rectal cancer were
included and underwent T2W&T1W-CE-MRI with ultrasmall superparamagnetic
particles of iron-oxide (USPIO;n = 26) or gadofosveset (n = 12) to evaluate N-stage
and residual tumour. A radiologist experienced in rectal MRI and the CE-images
evaluated the images. In case of NO-status, patients underwent follow-up with
regular visits, endoscopy and/or MRI as part of a prospective study. Patients with
N+status underwent TME (xneoadjuvant therapy).

Results: CE-MRI indicated NO-status in 35/38 patients, who underwent follow-up.
3 patients had suspected N+status, of whom 2 had surgery, which confirmed the
N+status in one patient, but refuted N+status in the other (false-positive). The third
patient underwent chemoradiation which sterilised the nodes. These 3 patients are
disease-free and alive. Median follow-up for all patients is 31 months (0-65). Three
luminal and one nodal LR were found in the follow-up group. All recurrences were
curatively treated. 2-year disease-free survival is 94%.

Conclusion: CE-MRI with lymph-node-specific contrast-agents is useful for select-
ing NO-patients for LE. The low LR-rate and resectability of the local recurrences
suggest that CE-MRI can play a role in safely selecting T1-2NO tumours for LE,
leading to lower treatment-related morbidity.

B-168 1133

Usefulness of dynamic contrast-enhanced magnetic resonance imaging
for evaluation of therapeutic response to neoadjuvant chemoradiation
therapy in locally advanced rectal cancer

S. Kim, J. Lee, J. Han, B. Choi; Seoul/KR (radiresi@gmail.com)

Purpose: To evaluate the efficacy of dynamic contrast-enhanced magnetic reso-
nance imaging (DCE-MRI) for assessing the therapeutic response to neoadjuvant
chemoradiation therapy (CRT) for locally advanced rectal cancer.

Methods and Materials: Between June 2009 and August 2010, 50 patients (32
males, 18 females; mean age, 64 years; range, 40-82 years) with locally advanced
rectal cancer (= T3 or lymph node positive) who underwent CRT and subsequent
surgery, were included in this study. All patients underwent pre- and post-CRT, 1.5-T
DCE-MRI. Aradiologist blinded to the final pathology drew a region of interest along
the border of the tumour on the pre-and post-CRT MRI. Perfusion parameters, i.e.
the volume transfer constant (K<), rate constant (Kep), and volume of extracellular
extravascular space (v,) were calculated using the general kinetic model for the
two compartments. The mean values of the perfusion parameters were compared
not only between the T-downstaged group and the non-downstaged group, but
also before and after CRT in each group. The histopathology results served as
the reference standard.

Results: The mean K" (min™') significantly decreased after CRT from 1.24+0.53
to 0.76+ 0.45 in the T-downstaged group (n = 24) (P = 0.0007), and it also tended
to decrease from 1.02 + 0.53 to 0.87 + 0.48 in the non-downstaged group (n =
26) (P = 0.2358). None of the other parameters showed significant differences.
Conclusion: A significant decrease in the mean K™ was a useful indicator for
differentiating favourable responders from poor responders to CRT for locally
advanced rectal cancer.

B-169 11:42

Gadofosveset-enhanced MRI for nodal staging in rectal cancer: predictive
criteria

D.M.J. Lambregts, M. Maas, I.J.G. Rutten, W. Backes, R.G. Ried|,

F.C.H. Bakers, V.C. Cappendijk, G.L. Beets, R.G.H. Beets-Tan; Maastricht/NL
(d.lambregts @mumc.nl)

Purpose: Recently, we showed that MRI using a new lymph-node contrast (gado-
fosveset) has high accuracy for nodal staging in rectal cancer (results in press).
The Aim of the current study was to determine the most accurate imaging criteria
for nodal evaluation using gadofosveset-enhanced MRI.

Methods and Materials: 33 patients underwent 3D T1-weighted MRI before and
after administration of gadofosveset-contrast. For each visible lymph node the signal
intensity (Sl) was measured by placing an ROI on both the pre- and post-contrast
MRI. Furthermore, the presence of a nodal relief effect was scored. Finally, nodes
were subjectively scored (using a 5-point confidence score) by an MR-rectum
expert, based on visual evaluation of SI and nodal relief. Nodes were drawn on
an anatomical template for lesion-by-lesion histologic validation.

Results: 289 nodes (55 malignant) were analysed. On pre-contrast MRI, the SI
did not differ between benign and malignant nodes (p = 0.12). On gadofosveset-
MRI, Sl was significantly higher in the benign nodes (p < 0.0001), which resulted
in an area under the ROC-curve (AUC) of 0.74 for prediction of metastatic nodes.
The nodal relief rendered an AUC of 0.85. The combination of SI and nodal relief
rendered an AUC of 0.88. When analysed visually, AUC for discrimination of
metastatic nodes was 0.92

Conclusion: Only benign nodes show uptake of gadofosveset-contrast. The most
optimal criteria for prediction of metastatic nodes are the nodal signal intensity on
gadofosveset-MRI and the presence of a nodal relief. When analysed visually, these
criteria provide high accuracy for discrimination of metastatic nodes.
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Rectal adenocarcinoma: intratumoural oxygenation level assessed with
BOLD MRI and correlates with prognostic factors - initial experience
Y. Liu, R. Xu; Shenyang/CN (liulio016 @yahoo.com.cn)

Purpose: To establish the relationships between Intratumoral oxygenation level
and immunohistologic markers of angiogenesis and metastasis in colorectal cancer.
Methods and Materials: This study was approved by the local ethics committee,
and written informed consent was obtained from all patients. BOLD MR imaging
was performed in 51 patients with rectal adenocarcinoma to estimate R2* in tu-
mour parenchyma, which is inversely related to tissue Po,. After surgery, resected
specimens were sectioned and stained immunohistochemically to identify CD34 for
quantification of microvessel density (MVD), and to identify matrix metalloprotein-
ase-2 (MMP-2) for estimating of metastasis. The R2* value in tumour parenchyma
was correlated with MVD and MMP-2 expression by using Pearson or Spearman
rank correlation analysis, with significance assigned at the 5% level.

Results: R2* value in tumour parenchyma is 26.6/sec+3.89; it was correlated
positively with MVD (r = 0.333, P =0.017). However, there were no significant
associations between R2* values in tumour parenchyma and MMP-2 score (rho
<or=0.158, P >0r=0.27).

Conclusion: BOLD MRl is feasible in patients with colorectal tumours. R2* values
in rectal adenocarcinoma correlate positively with immunohistochemical marker of
tumor angiogenesis; it may reflect the microvascularity of rectal tumors.
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B-171 1030

MRI-detected prevalent cartilage damage and cartilage loss over time
predict incident bone marrow oedema-like lesions at the tibiofemoral
compartments in persons with or at risk for knee osteoarthritis: the
multicenter osteoarthritis (MOST) study

M.D. Crema', FW. Roemer', K. Wang', D.T. Felson', M.D. Marra', M.C. Nevitt?,
J. Torner®, C.E. Lewis®*, A. Guermazi'; 'Boston, MA/US, 2San Francisco, CA/US,
3lowa City, IA/US, *Birmingham, AL/US (michelcrema@gmail.com)

Purpose: Bone marrow oedema-like lesions (BMLs) are predictors of cartilage
loss in knee osteoarthritis (OA). Inversely, loss of cartilage may remove a tissue
protecting underlying bone, increasing loading and possibly damage to bone. We
assessed the association of prevalent cartilage damage and cartilage loss over
time with incident BMLs in the same subregion of the knee.

Methods and Materials: MOST is a longitudinal study of persons who have or are
at risk for knee OA. Subjects with available baseline (BL) and 30 months follow-up
(FU) 1.0 T MRIs were included. MRIs were read using the WORMS system. Tib-
iofemoral compartments were divided into 10 subregions. Cartilage morphology
was scored from 0 to 6. BMLs were scored from 0 to 3. BL cartilage damage was
defined as grade = 2. Cartilage loss had two groups: incident (grades 0 at BL and
=2 at FU) and progression (BL cartilage damage and increased grade at FU).
Incident BMLs were defined as grades 0 at BL and =1 at FU. Logistic regression
was applied, adjusting for potential confounders.

Results: 1284 subjects were included. Medially, BL cartilage damage, incident
cartilage loss and progression of cartilage loss were associated with incident
BMLs, with odds ratios (ORs) of 3.5 [95%ClI 2.6, 4.6], 7.1 [95%CIl 4.8, 10.5], and
7.0 [95%Cl 4.7, 10.4], respectively. Laterally, ORs were 3.4 [95%Cl 2.2, 5.3], 4.3
[95%CI 2.3, 8.3], and 8.9 [95%CI 4.8, 16.4] respectively.

Conclusion: Prevalent cartilage damage and cartilage loss strongly predict
incident BMLs, supporting the close interrelation of the osteochondral unit in the
progression of knee OA.
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MRI-based cartilage T2 measurements and focal knee lesions correlate
with BMI: 36-month follow-up data from the osteoarthritis initiative

T. Baum, G. B. Joseph, J. Carballido-Gamio, L. Nardo, H. Alizai, M.C. Nevitt,
J. Lynch, C.E. McCulloch, T.M. Link; San Francisco, CA/US (thbaum@gmx.de)

Purpose: To compare 3 T MRI-based knee cartilage T2 measurements and focal
knee lesions of normal, overweight and obese individuals over a 36 months period.
Methods and Materials: 231 asymptomatic individuals (128 males, 103 females)
aged 45-55 years with risk factors for knee osteoarthritis (OA) and no radiographic
OA were randomly selected from the Osteoarthritis Initiative (OAIl) incidence
cohort. 78 individuals had normal weight, 84 individuals were overweight and 69
individuals obese. All individuals underwent 3 T MRI of the right knee at baseline
and 36-month follow-up. Focal knee lesions were assessed using the whole organ
MRI score (WORMS). T2 measurements (mean T2, texture and laminar analysis)
were performed in five compartments (patella, medial/lateral femur/tibia). Groups
were compared using multivariate regression models adjusted for gender, age,
KL-score and OA risk factors other than overweight/obesity.

Results: Compared to normal individuals, overweight and obese individuals had
more and more severe meniscal and cartilage lesions at baseline and after 36
months (p <0.05). Baseline prevalence of meniscal (cartilage) lesions was 50% vs.
68% vs. 73% (71% vs. 80% vs. 91%). Mean T2 values and all texture parameters
were significantly different in all compartments for the three groups at baseline
(p < 0.05). Obese individuals showed the highest mean T2 values and the most
heterogeneous cartilage. In contrast to texture analysis parameters, mean T2
values were no longer significantly different between the groups after 36 months.
Conclusion: Overweight and obesity are associated with more and more severe
knee lesions and advanced cartilage degeneration according to T2 measurements.

B-173 1048

New isotropic 3D PD-SPACE MR imaging in the comparison to isotropic 3D
True-FISP and standard 2D MRI to depict the 3D MOCART score

G.H. Welsch', L. Zak', A. Mauerer?, T.C. Mamisch?, S. Marlovits',

D. Paul?, L. Lauer?, S. Trattnig'; ' Vienna/AT, 2Erlangen/DE, *Berne/CH
(welsch@bwh.harvard.edu)

Purpose: To use the capabilities of the new isovoxel sequences and their 3D-
multiplanar-reconstruction (MPR), an new isotropic 3D proton-density, turbo-spin-
echo (PD-SPACE) sequence was compared to an isotropic 3D true-fast-imaging
with steady-state-precession (True-FISP) sequence and to a set of 2D standard
MR sequences in their depiction of the 3D-magnetic resonance observation of
cartilage repair tissue (MOCART) score.

Methods and Materials: Sixty consecutive MR scans on 37 patients (32.8 + 7.9
years) during standard follow-up intervals after matrix-associated autologous-
chondrocyte-transplantation (MACT) of the knee at 3 Tesla were prospectively
included. The new 3D-MOCART score with eleven variables was assessed using
the standard 2D sequences (~15 minutes) and the MPR of each isotropic sequence
(3D-PD-SPACE ~7 minutes; 3D-True-FISP ~6 minutes).

Results: The correlation between the 3D-MOCART scoring performed by the
different sequences was highly significant for the variables 1) defect fill, 2)carti-
lage interface, 3) bone interface, 4) surface, 7) subchondral lamina, 8) chondral
osteophyte, and 11) effusion (Pearson-coefficients 0.514 to 0.865 (p < 0.001)).
The variables 5) structure, 6) signal intensity, 9) bone marrow oedema, and 10)
subchondral bone showed lower correlations with best results with respect to the
3D-PD-SPACE sequence (0.307 to 0.633 (p = 0.016 to p < 0.001)). Grading of
subjective quality revealed good results for all sequences (p =0.05). Artefacts were
most often visible on the 3D-True-FISP sequence (p < 0.05).

Conclusion: Different isotropic sequences can be used for the 3D evaluation of
cartilage repair tissue with the benefits of isotropic 3D-MRI, MPR and a significantly
reduced scan time.The 3D-PD-SPACE sequence reveals best results due to a
better performance in the subchondral bone and because of the suppression of
susceptibility artefacts produced by implantation and previous surgeries.

B-174 1057

Factors associated with prevalent meniscal extrusion in persons with or at
risk for knee osteoarthritis: the multicenter osteoarthritis (MOST) study
M.D. Crema', F.W. Roemer’, M. Englund', K. Wang', D.T. Felson’,

M.C. Nevitt?, M.D. Marra', C.E. Lewis®, A. Guermazi'; 'Boston, MA/US,

2San Francisco, CA/US, ®Birmingham, AL/US (michelcrema @gmail.com)

Purpose: Meniscal extrusion is a risk factor for knee osteoarthritis (OA). Understand-
ing risk factors for meniscal extrusion is important in order to develop targeted treat-
ment. We aimed to assess the cross-sectional associations of meniscal tears, knee
malalignment, cartilage damage, and body mass index (BMI) with meniscal extrusion.



Methods and Materials: MOST is a study of individuals who have or are at risk for
knee OA. Subjects with available baseline (BL) knee radiographs and 1.0 T MRls
were included. MRIs were read using the WORMS system. Meniscal tears were
graded from O to 4, where grades = 1 exhibit tears. Meniscal extrusion was graded
from 0 to 2, where grades = 1 exhibit extrusion. Tibiofemoral cartilage morphology
was scored from 0 to 6, where grades = 2 exhibit cartilaginous defects. Associa-
tions were assessed using logistic regression. Multi-adjustments were performed
when testing each predictor.

Results: 1527 subjects were included. Medially, meniscal tears, varus malalign-
ment, and cartilage damage were significantly associated with meniscal extrusion,
with odds ratios (OR) of 6.5 [95%CI 5.1, 8.2], 1.9 [95%CI 1.5, 2.3], and 1.4 [95%ClI
1.1, 1.7], respectively. Laterally, meniscal tears, valgus malalignment, and cartilage
damage were significantly associated with meniscal extrusion, with ORs of 10.5
[95%C1 7.3, 15.2], 2.0 [95%CI 1.4, 3.0], and 2.2 [95%ClI 1.5, 3.2], respectively. No
association was found for BMI.

Conclusion: Not only meniscal tears are associated with meniscal extrusion but
also other factors such as knee malalignment and cartilage damage. Meniscal
extrusion is a result of the complex interrelation of the different joint tissues involved
in the OA process.

B-175 1106

Clinical application of CT-arthrography as a measure for cartilage quality,
validated by in-vitro contrast-enhanced uCT

J. van Tiel, M. Siebelt, J.H. Waarsing, M. van Straten, G.P. Krestin,

G.J. Kleinrensink, J.A.N. Verhaar, H. Weinans, E.H.G. Oei; Rotterdam/NL
(j.vantiel@erasmusmc.nl)

Purpose: Imaging techniques, e.g. delayed Gadolinium-enhanced MRI of carti-
lage (dGEMRIC), that accurately and quantitatively measure cartilage quality are
increasingly important in osteoarthritis research. X-ray attenuation values in ex-vivo
contrast-enhanced uCT have been used as a measure of glycosaminoglycans
(GAG) distribution in the cartilage, and hence cartilage quality. The purpose of
this study was to determine whether differences in GAG distribution can also be
detected using a clinical application of CT-arthrography (CTa).

Methods and Materials: On six human cadaveric knee joints a CTa was performed
with a second-generation dual-source multidetector spiral CT scanner (Siemens,
Germany) after intra-articular injection with a negatively charged contrast agent
(Hexabrix 320, Guerbet). After CTa, the knees were dissected into five parts: both
medial and lateral femoral condyles and tibial plateaus and the patella. Subse-
quently, all parts were scanned using ex-vivo contrast-enhanced uCT (Skyscan,
Belgium) as a reference standard. X-ray attenuation values from both techniques
were correlated between seven anatomically matching regions of interest (ROls)
in the cartilage using a Pearson's correlation coefficient.

Results: X-ray attenuation of the different cartilage ROls in the clinical CTa scans
ranged from 144 - 236 Hounsfield Units. Comparison with the ex-vivo contrast-
enhanced uCT resulted in a correlation coefficient of r=0.80 and a R2=0.65 (95%
C10.58-0.92, p < 0.0001).

Conclusion: The excellent correlation between clinical CTa and ex-vivo uCT
shows that clinical CTa can be used to discriminate between GAG distributions
within different cartilage regions and can thus be a cheap alternative for imaging
techniques such as (dGE)MRI (C).

B-176 11:15

In vivo diffusion tensor imaging of the articular cartilage at 7 T: a feasibility
study

J.G. Raya', A. Horng?, O. Dietrich?, L.S. Beltran', S. Krasnokutsky', M.F. Reiser?,
M. Recht!, C. Glaser'; "New York, NY/US, 2Munich/DE (Jose.Raya@nyumc.org)

Purpose: To demonstrate the feasibility of in vivo diffusion tensor imaging (DTI) of
articular cartilage with a line scan diffusion imaging (LSDI) sequence at 7 T using
a dedicated knee coil.

Methods and Materials: The right knee of 15 healthy volunteers ((29 + 3) y) was
two time scanned with knee reposition between the scans on a whole body 7 T-
scanner using a birdcage transmit, 28-channel receive knee coil with a fat-saturated
LSDI sequence (TE/TR/TReff = 45/180/2880 ms, matrix = 256 x 128, b-values =
10,450 mm2/s, 6 directions, FOV = 154 x 77 mm?, thickness = 2 mm, acquisition
time = 2:47 min/slice). Five axial slices over the patellar cartilage were acquired
with a 3 mm gap to cover the complete patellar cartilage. ADC and FA maps and
their mean values for cartilage, synovial fluid and muscle were calculated. SNR
was calculated in the b0 image. Reproducibility was assessed by root-mean-square
of coefficient of variation.

Results: SNR was (20.9 +4.6) in cartilage, (18.0 +2.4) in muscle and (52.7 +7.0) in
synovium. Mean ADC and FA values were, respectively (1.03 +0.06) x 10 mm#/s,
(0.44 +0.05) for cartilage, (1.18 +0.09) x 10° mm?/s, (0.34 + 0.04) for muscle and
(2.59 + 0.08) x 108 mm?/s/(0.083 + 0.005) for synovium. ADC decreased from
the articular surface (1.52 + 0.23) x 10® mm?/s to the bone-cartilage interface
(0.83 £ 0.19) x 103 mm?/s. FA increased form the surface (0.23 + 0.17) to the
deep radial zone of the cartilage (0.73 + 0.32). Mean reproducibility of ADC and
FAwere 6.5%/8.4% in cartilage, 7.3%/9.8% in muscle and 2.5%/5.3% in synovium.
Conclusion: For a first time in vivo acquisition of cartilage DTI data become fea-
sible. In vivo ADC and FA showed a good reproducibility and are consistent with
published ex vivo results.

B-177 11:24

Cartilage quality assessment using gagCEST and sodium MRI at 7 Tesla
B. Schmitt', S. Zbyn?, D. Stelzeneder?, V. Jellus®, D. Paul?,

P. Bachert!, S. Trattnig?; ' Heidelberg/DE, ?Vienna/AT, *Erlangen/DE,
“Freiburg/DE (b.schmitt@ Dkfz-Heidelberg.de)

Purpose: gagCEST and 23Na MRI provide a contrast sensitive to glycosamino-
glycan (GAG) content of articular cartilage. The aim of our study was to compare
a newly developed gagCEST imaging method with 23Na imaging in patients after
cartilage repair surgeries (matrix-associated autologous chondrocyte implantation
and microfracture).

Methods and Materials: One female (age: 67.3 years), and 11 male (mean age:
29.3 + 6.04 years) patients were examined using a 7-T whole-body system with
approval of the local ethics committee after written informed consent was obtained.
A modified 3D-GRE sequence and a 28-channel knee coil were used for gagCEST
imaging. 23Na imaging was performed with a circularly polarized knee coil using
a modified GRE sequence. Statistical analysis of differences and Pearson cor-
relation were applied.

Results: The average asymmetry in gagCEST z-spectra summed over all offsets
from 0to 1.3 ppm was 8.01 +0.2 % (mean + SEM) in native cartilage and 4.6 +0.2 %
in repair tissue. A strong correlation (R = 0.885, p = 0.0001) was found between
ratios of native cartilage to repair tissue obtained with gagCEST, and sodium imag-
ing. The mean dimensionless ratios between native cartilage and repair tissue were
1.39 +0.3 (range: 1.05 - 1.9) for gagCEST, and 1.34 + 0.21 (range: 1.1 - 1.78) for
sodium MRI (mean + SD).

Conclusion: The high correlation between the new gagCEST method and 23Na
imaging results demonstrates the GAG specificity and reliability of the technique.
Both techniques suggest that cartilage repair tissue has lower GAG content than
native tissue.

B-178 1133

7T 23Na (Sodium) imaging after knee matrix-associated autologous
chondrocyte transplantation: preliminary results

S. Trattnig’, G.H. Welsch?, V. Juras’, M.E. Mayerhoefer', D. Stelzeneder",
T.C. Mamisch?, O. Bieri*, K. Scheffler*, S. Zbyn'; ' Vienna/AT, 2Erlangen/DE,
3Berne/CH, “Basle/CH (siegfried.trattnig@meduniwien.ac.at)

Purpose: To evaluate the feasibility of sodium imaging at 7T indicative of glycos-
aminoglycans in repair and native cartilage after matrix-associated autologous
chondrocyte transplantation (MACT) and compare results with delayed gadolinium-
enhanced MRI of cartilage (d\GEMRIC) at 3 T.

Methods and Materials: Six females and six males with mean age 32.8+8.2
[standard deviation] and 32.3+12.7 years were included, with mean follow-up 56+28
months after MACT. At 3 T, variable 3D-GRE dual flip-angle technique was used
for T1-mapping before and after contrast agent administration. At 7T, sodium MRI
of all patients using 3D-GRE sequence was performed with mean delay 70.5+80.1
days. 23Na-only transmit/receive knee coil was used. Statistical analysis of variance
and Pearson correlation were applied.

Results: Mean signal-to-noise ratio (SNR) in native cartilage was 24 and in trans-
plants 16 (p < 0.001). Mean sodium intensities normalised by reference sample
were 174+53 for repair tissue within cartilage transplant and 267+42 for healthy
cartilage (p = 0.002). Post-contrast T1 values were 510+195 ms for repair tissue and
756+188 ms for healthy cartilage (p = 0.005). Mean score of magnetic resonance
observation of cartilage repair tissue (MOCART) was 75+14. Association between
post-contrast T1 and normalised sodium values show high Person correlation coef-
ficient (R) of 0.706 (p = 0.001). High correlation R = 0.836 (p = 0.001) was found
between ratios of normalised sodium values and ratios of T1 post-contrast values.
Conclusion: Using modified 3D-GRE sequence at 7T, sufficiently high SNR in
sodium images was achieved, allowing for the differentiation of repair tissue and
native cartilage after MACT. Strong correlation was found between sodium imaging
and dGEMRIC in patients after MACT.
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Comparison of high-resolution peripheral quantitative CT and micro-CT for
the assessment of bone microstructure

J.H. Deutschmann, J. Patsch, A. Valentinitsch, H. Resch, M. Mousavi,

G. Weber, C. Schueller-Weidekamm, F. Kainberger; Vienna/AT
(deutschmann_julia@yahoo.de)

Purpose: To compare the performance of three high-end modalities for the ex-vivo
assessment of bone microstructure.

Methods and Materials: 3 bone samples from femoral heads of male patients
with osteoporotic hip fractures (n = 1) and osteoarthritis of the hip (n = 2) were
investigated with a HR-pQCT scanner (Scanco XtremeCT) at a resolution of 41
um. Moreover, the cubes were scanned with two other dedicated high-resolution
CT-scanners (Scanco uCT 40 and Viscom X8060 NDT) at a resolution of 20 um,
within the Research Network Osteology (RNO) Vienna which is an interdisciplin-
ary platform for osteologic research focusing on qualitative and quantitative bone
assessment in anatomical, anthropological and clinical bone samples. Parameters
of bone microstructure were compared by mean absolute differences (%) of the
measurements.

Results: The comparison of HR-pQCT and Scanco uCT 40 showed an overesti-
mation of trabecular bone volume (+15%) and trabecular thickness (+33.1%) by
the HR-pQCT. Trabecular number was underestimated by the HR-pQCT scan-
ner (-11.3%). The Viscom X8060 NDT uCT provides high image quality for 3D
reconstructions, but still lacks a standardised evaluation software for quantitative
microstructure analysis.

Conclusion: HR-pQCT and micro-CT provide divergent results in ex-vivo human
bone morphometry, which are most likely to be due to different resolutions and
partial volume effects. This should be kept in mind when studies on bone micro-
architecture are compared or cited. The Viscom system provides images of high
quality, but still lacks standardised quantification options.

B-180 11:51

Prediction of bone strength by uCT and MDCT-based finite-element-
models: how much spatial resolution do we need?

J.S. Bauer', |. Sidorenko?, D. Mueller’, A.S. Issever?, S. Majumdar*, F. Eckstein®,
E.J. Rummeny', T.M. Link*, C.W. Rath?; 'Munich/DE, 2Garching/DE, *Berlin/DE,
“San Francisco, CA/US, 5Salzburg/AT

Purpose: Finite element models (FEM) stand in the forefront in predicting bone
strength and fracture risk. FEM have successfully been calculated with different
spatial resolutions for bone specimens and whole bones. Usually, the highest resolu-
tion available was used for these calculations; however limitations exist regarding
available calculation time and memory. Thus, the purpose of this study was to
compare FEM based on datasets with decreasing spatial resolution regarding their
ability to predict biomechanically tested maximum compressive strength (MCS).
Methods and Materials: 20 cylindrical trabecular bone specimens (diameter
12 mm, length 15-20 mm) were harvested from formalin-fixed human thoracic
spines. All specimens were examined by Micro-CT (central core of specimen with
a diameter of 8 mm, isotropic resolution 26um) and whole body MDCT (whole
specimen, resolution 200x200x500um3). Resolution of the Micro-CT datasets was
degraded stepwise to ~200um isotropic and FEM were calculated for all original and
degraded datasets. Bone strength (MCS) was determined in a biomechanical test.
Results: Biomechanically determined MCS showed high correlations with all FEM,
up to r = 0.75 (8-mm-diameter uCT-datasets) and up to r = 0.83 (12-mm-diameter
MDCT-datasets). Degrading of spatial resolution did not significantly change cor-
relation in MDCT and uCT-based FEM. By only modelling the central MDCT-dataset
(8 mm-diameter), like in case of uCT, correlation decreased to r = 0.65.
Conclusion: Micro-CT- and MDCT based finite element models could equally
predict MCS. While degrading spatial resolution showed no decrease in correla-
tions, it is mandatory to include the whole bone in the FEM, as local variations in
bone structure have a great impact on bone strength.
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Increased detection of clinically relevant cancers using FFDM in breast
cancer service screening: a multi-center study

A.M.J. Bluekens', N. Karssemeijer?, M.J.M. Broeders?, G.J. den Heeten?;
"Tilburg/NL, 2Nijmegen/NL (n.bluekens @elisabeth.nl)

Purpose: To study the performance of full-field digital mammography (FFDM) in
breast cancer service screening compared with screen-film mammography (SFM).
Methods and Materials: Preceding the nation-wide transition to FFDM in the Dutch
screening programme, the feasibility of FFDM was studied in 3 screening regions.
Qualified screening radiologists were involved in double reading of both FFDM
and SFM images, with differences of opinion resolved in consensus. Screening
outcomes obtained with both modalities were compared using the Chi-square test.
Furthermore, radiological features of referrals and pathological characteristics of
detected cancers were assessed.

Results: Nearly 1.2 million screening mammograms were performed (152,515
digital and 1,045,978 conventional) between 2003 and 2007. Subsequently, 18896
women were referred (SFM 1.5%; FFDM 2.4%). Preliminary results show that refer-
ral on the basis of microcalcifications increased vastly with FFDM. Breast cancer
was diagnosed in 6410 women with a detection rate of 6.2%. with FFDM and 5.2%o
with SFM (p <.00). Significantly more ductal carcinoma in situ (DCIS) (p <.00) and
invasive carcinoma (p =.01) were found with FFDM. The increase in DCIS detection
constituted a near doubling of the detection of high grade DCIS (p <.00).
Conclusion: With FFDM in population-based breast cancer screening detection
performance is significantly better than with SFM. While referral increased, detec-
tion improved disproportionately with FFDM. Since this improvement is largely due
to detection of clinically relevant cancers, such as high grade DCIS and invasive
carcinoma, FFDM might be able to achieve a higher mortality reduction than
reported for SFM in service screening.

B-182 10:39

Grade, size and surgical treatment of ductal carcinoma in situ detected by
digital mammography screening

C. Biesheuvel', S. Weigel', T. Decker?, W. Heindel'; 'Mdinster/DE,
2Neubrandenburg/DE (biesheuvel @referenzzentrum-ms.de)

Purpose: Mammography screening leads to detection of ductal carcinoma in situ
(DCIS), typically 20% of all detected malignancies. We aimed to examine grade,
size and type of surgical treatment of DCIS, detected in the prevalence phase of
digital mammography screening.

Methods and Materials: 3166 breast cancers were detected at the first screening
round (2005-2007) of the German breast cancer screening program in Nordrhein-
Westfalia of which 611 (19.3%) were DCIS. We evaluated 551 cases of DCIS
detected by digital screening where post-operative histological grade, size and type
of surgery were available. The Chi square test was applied to compare subgroups.
Results: 39.0 % (215/551) of DCIS cases were of grade 3, 41.6% (229/551) and
19.4% (107/551) were of grade 2 and 1, respectively. 25.6% (141/551) of the
lesions were < 10 mm, 30.7% (169/551) were 10-19 mm, 16.9% (93/551) were
20-29 mm, 8.7% (48/551) were 30-39 mm and 18.1% (100/551) were =40 mm.
Lesion size did not differ among the grading subgroups (p = 0.73). Breast conserv-
ing therapy (BCT) was performed in 81.7% of all DCIS patients. Whereas the BCT
rates differed significantly between cases with lesion size <40 mm and =40 mm
with 89.6% (404/451) versus 46.0% (46/100) (p < 0.001), grade did not influence
type of surgery (p = 0.36).

Conclusion: The proportion of non-high grade DCIS detected by digital mam-
mography screening was larger than reported for analogue screening (61.0% vs.
approximately 40%), whereas the BCT rate was relatively high (81.7% vs. approxi-
mately 70% in analogue screening). Lesion size, rather than grade, determined
whether BCT could be applied.



B-183 10:48

Second breast cancer size and survival following treatment for primary
G.S. MacLennan', G. Lawrence?, C. Boachie', S.D. Heys', F.J. Gilbert';
"Aberdeen/UK, 2Birmingham/UK (.j.gilbert@abdn.ac.uk)

Purpose: Currently there is uncertainty surrounding the role of surveillance mam-
mography following primary breast cancer treatment. If in women with ipsilateral
breast tumour recurrence (IBTR) or metachronous contralateral breast cancer
(MCBC) smaller subsequent cancers are associated with improved survival then
one could infer potential benefit from surveillance mammography.

Methods and Materials: Survival in women with second cancers diagnosed be-
tween 15t Jan 1990 and 3 15t Jan 2007 from the West Midlands Cancer Intelligence
Unit Breast Cancer Registry were analysed using Cox regression models. Outcomes
were time from diagnosis of second cancer to all cause death and to breast cancer
death. Estimates are hazard ratios (HR) and 95% confidence intervals. Risk factors
included were prognostic factors of the primary tumour, size of the second tumour
and time to second tumour.

Results: There were 613/1174 all cause deaths after IBTR. Poorer prognosis was
associated with second cancers > 2 cm compared with < 1 cm, HR 1.75 (1.29,
2.37), and second cancers within 60 months HR 1.66 (1.35, 2.04). After MCBC
there were 358/975 all cause deaths and risk factors were similar; HR 2.14 (1.49,
3.06) for size and HR 1.29 (1.01, 1.63) within 60 months.

Conclusion: In women with second cancers those with tumour size > 2 cm in
diameter have a significantly greater risk of death. Also, time to the second cancer
is important so frequency of surveillance mammography should be considered for
maximum benefit. Caution is required interpreting these results as lead time bias
from mode of detection may be a factor.

B-184 1057

Density is in the eye of the beholder: visual versus semi-automated
assessment of breast density on standard mammograms

M. Lobbes, J. Cleutjens, V. Lima Passos, C. Frotscher, C. Boetes; Maastricht/NL
(marclobbes @planet.nl)

Purpose: BI-RADS guidelines advise assessment of breast density as part of the
mammographic evaluation. In general, visual inspection is used to assess breast
density in everyday clinical practice. Comparison of visual versus semi-automated
analysis of breast density was never evaluated.

Methods and Materials: Breast density was assessed by an experienced and an
inexperienced reader in 200 mammograms. Breast density was also assessed by
dedicated software using a thresholding technique. Breast density was scored ac-
cording to the BI-RADS classification system. The correlation between breast density
classification of both readers, as well as the correlation between their assessment
versus the semi-automated analysis, was expressed as the weighted « value.
Results: Breast density measurements of the left and right breast and in both
projections were excellent and highly significant (intraclass correlation coefficients
(ICC) of >0.9, p<0.0001). There was frequent disagreement between the BI-RADS
categorisation of the experienced and unexperienced reader (42% of the cases).
The experienced reader correctly classified the BI-RADS classification in 58.5%
of the cases. The classification was overestimated in 35.5% of the cases, and
underestimated in 6.0% of the cases. The correlation between the classification
of both readers versus the semi-automated analysis was considered only fair with
weighted k values of 0.367 (experienced reader) and 0.232 (unexperienced reader).
Conclusion: Visual assessment of breast density on mammograms is inaccurate
and observer-dependent. Semi-automated analysis of breast density can aid in
the improvement of inter-observer variation of breast density classification on
mammograms.

B-185 11.06

HighReX: a multi-reader, multi-centre observer study comparing
diagnostic accuracy of photon counting tomosynthesis and full field
digital mammography

M.G. Wallis', E. Moa?, F. Zanca?, K. Leifland*, M. Danielsson?; 'Cambridge/UK,
2Solna/SE, 3Leuven/BE, “Stockholm/SE (matthew.wallis @addenbrookes.nhs.uk)

Purpose: To compare, in an observer study, detection accuracy of full field digital
mammography (FFDM) with that of two-view and single view (MLO) photon-counting
tomosynthesis (PhCT).

Methods and Materials: Sequential cases were collected from screening assessment
and referral clinics in two European centres. In addition to standard management
(Sectra MicroDose Mammography D40, GE Senograph DS and Essential) all women
with breast composition BIRADS 2 or more underwent an examination on a prototype
PhCT system, a modified Sectra MicroDose Mammography (L30), tomo angle 11

degrees. Average glandular dose 0.7 mGy (range 0.3-1.4) per PhCT exposure. After
training, ten accredited film readers read a set of 130 examinations, 64 with verified
abnormalities and 66 with no findings, using two-view FFDM and two-view PhCT over
2 sessions. A further ten readers reviewed the same cases using two-view FFDM but
single view (MLO) PhCT. The multireader-multicase (MRMC) ROC methodology was
applied and the PROPROC fitted area under the ROC curve was used Figure of Merit.
Results: No statistically significant difference was reached between detection ac-
curacy with either FFDM and 2 views PhCT (readers’ average AUC__,, = 0.773,
AUC,, .,=0.810, p-value = 0.22), or FFDM and single MLO PhCT (readers’ average
AUC_,,=0.708,AUC,, .= 0.680, p-value = 0.32). Average reading times were 125
s for two-view PhCT, 97 s for the single MLO PhCT, and 71 s for two-view FFDM.
Conclusion: No differences were found in detection accuracy either between dual-
view PhCT and dual-view FFDM or between single-view PhCT and dual-view FFDM.

B-186 11:15

Digital breast tomosynthesis versus digital mammography in a clinical
setting: side-by-side feature analysis of cancer conspicuity

P. Skaane, R. Gullien, H. Bjorndal, U. Ekseth, U. Haakenaasen, G. Jahr;
Oslo/NO (per.skaane @ulleval.no)

PhCT

Purpose: Compare cancer conspicuity of digital mammography and tomosynthesis
in a clinical setting.

Methods and Materials: 129 women underwent mammography (2D) and digital
breast tomosynthesis (DBT). Indication included lump in 30 (23%), abnormal mam-
mographic findings 54 (42%), and surveillance 45 (35%) women. 20 (16%) had a
benign biopsy, 25 (19%) a cancer, and 84 (65%) no biopsy. BI-RADS density was
1in 10 (8%), 2in 70 (54%), 3 in 43 (33%) and 4 in 6 (5%) women. 2D exams were
interpreted on-site and DBT retrospectively after women left the department. Side-
by-side feature analysis of cancer conspicuity was performed by 3 external breast
radiologists trained with cases not included in the study. The readers interpreted
bilateral 2D and DBT of 50 women without information about prior imaging, indi-
cation, pathology, or cancer mix in the test set. The test set included 23 cancers.
Results: DBT resulted in 2 false positive recalls and 2 additional cancers. Feature
analysis of cancer conspicuity for the 3 readers (2D higher, equal, and DBT higher
score): Reader A 1.14,8; reader B 1.13, 9; reader C 3.5,15, respectively. Conspicuity
was higher for 2D in 5, equal in 32 and higher for DBT in 32 interpretations. Scores
for 14 cancers presented as spiculated mass or distortion:1.10 and 31 respectively.
For 5 DCIS, scores were 3, 12 and 0, respectively. The mean cancer scores was
3.42 for 2D and 3.98 for DBT.

Conclusion: Tomosynthesis shows higher conspicuity for malignancy than mam-
mography, especially for spiculated masses and distortions.

also
B-187 11:24 &ros)
Role of mammography cranio-caudal view in adjunction to digital breast
tomosynthesis: clinical performance study
G. Gennaro', E. Bezzon', E. Baldan', R. Chersevani?, C. di Maggio',
M. La Grassa?®, L. Pescarini', |. Polico', A. Proietti'; Padua/IT, 2Gorizia/IT,
3Aviano/IT (gisella.gennaro @ioveneto.it)

Purpose: To evaluate the potential added value of mammography cranio-caudal
(CC) view in adjunction to breast tomosynthesis (DBT) compared to standard two-
views digital mammography (FFDM).

Methods and Materials: The study included 250 consenting women with breast lesions
classified as suspicious at mammography and/or ultrasound. They underwent bilateral
digital mammography (CC, MLO) and tomosynthesis (MLO). Six readers reviewed the
images per-breast in individual reading sessions, each including both FFDM and DBT
images; after DBT evaluation, mammography CC-view of the same breast was added
and evaluation refined using both modalities. Clinical assessments on 469 breasts from
the six readers were compared with the truth and multiple-reader-multiple-case (MRMC)
receiver operating characteristics (ROC) analysis performed. Clinical performance of
mammography versus tomosynthesis and tomosynthesis plus mammography CC-view
were compared using sensitivity, specificity, and area under the ROC curve (AUC).
Results: Mean sensitivity was the same with FFDM and DBT (72.8% vs. 73.0%)
while increased significantly adding FFDM (CC) to DBT (76.2%, p = 0.004), leading
to 2.1 extra-cancers detected, on average. Mean specificity was significantly higher
with DBT than FFDM (86.9% vs. 83.1%, p =0.025), but the adjunction of FFDM (CC)
to DBT reduced specificity, even not significantly. AUCs averaged across the six
readers gave 0.831 (FFDM), 0.844 (DBT), and 0.852 (DBT+FFDM (CC)), respec-
tively, but no difference between modality pairs was significant.

Conclusion: Adjunction of mammography CC-view to tomosynthesis MLO in-
creased mean DBT sensitivity, with no significant effect on specificity. The overall
increase in clinical performance (AUC) due to the combination of DBT and FFDM
was not statistically significant.

AECDEFGHS177




B-188 1133

A novel CAD application designed to presort cases for maximising the
prevalence of breast cancer in a prioritised subset

R.B. Lederman, I. Leichter, P. Zagdanski, J. Stoeckel; Jerusalem/IL
(isaac.leichter @siemens.com)

Purpose: To determine the optimal operating point of a CAD algorithm, run in the
background, to increase breast cancer prevalence in a subset of cases, thereby
heightening reader awareness of subtle malignant findings

Methods and Materials: Radiologists are reluctant to accept CAD prompts, since
almost all are false. The reader’s awareness could, however, be heightened in
a prioritised subset knowing that the prevalence of breast cancer is increased.
15892 mammograms (280 malignant) were run with a prototype CAD algorithm
(Siemens) at several operating points, displaying findings with varying certainty
of malignancy, normalised from 0-100. Since cancers are usually visible in both
views, while false marks tend to occur randomly, both normal and malignant cases
were analysed regarding the percentage of cases with matching CAD marks of the
same type (i.e. masses or clusters) in both views, for each operating point. The
optimal operating point, yielding the highest prevalence of cancer in the prioritised
subgroup, was explored.

Results: At an operating point corresponding to a certainty level of 80, only 10.2 %
(1595 cases) of the normal cases had, coincidentally, matching CAD marks, while in
the malignant cases, 65.0% (182) had matching CAD marks. Thus, by presorting,
the prevalence of breast cancer in the prioritised subgroup was increased nearly
6 times, from 1.76% (280 of 15892) to 10.24% (182 of 1777).

Conclusion: With an optimised operating point, presorting by matching CAD marks
resulted in a prioritised subgroup with a substantially increased cancer prevalence
that could heighten reader awareness, thereby avoiding oversights.

B-189 1142

Could “extreme-CAD” in screening mammography be used to cherry-pick
cases for computer-only reading?

R.B. Lederman, |. Leichter, E. Ratner, J. Stoeckel; Jerusalem/IL

(izhak @hadassah.org.il)

Purpose: To evaluate an innovative CAD application for automated cherry-picking
of definitely normal cases and obvious cancers for computer-only reading.
Methods and Materials: A CAD algorithm assigns each suspicious finding a cer-
tainty level of malignancy, normalised from 0-100. Only candidates above a selected
certainty are displayed. When operated at low certainty (many false CAD marks
but extremely high sensitivity), almost all cases with no marks should be normal
and bypass review by a radiologist. Operating at high certainty (almost no false
marks but lower sensitivity) and searching for cases with matching CAD marks of
the same type in both views, should identify obvious cancers for automatic recall.
When run at high and low certainties, the algorithm functions as “extreme-CAD”,
enabling automatic cherry-picking of both definitely normal cases and obvious
cancers. 15892 mammograms (280 malignant) were run at various certainty
levels with a prototype CAD algorithm (Siemens) to investigate the feasibility of
developing “extreme-CAD”.

Results: Operating at “10” certainty, yielded 1411 normal cases and 1 malignant
case with no CAD marks, allowing “Extreme-CAD” to automatically bypass review
of 9% of the normal cases with only 0.36% missed cancers. When subsequently
operated at “100” certainty, 17.1% of the malignant cases had matching CAD marks
allowing automatic recall with only 0.06% recall of normal cases.

Conclusion: “Extreme-CAD” could be used to cherry-pick for computer-only read-
ing 9.3% of the cases, including definitely normal cases and obvious cancers, with
a negligible number of missed cancers. The remaining cases are interpreted by a
radiologist.

B-190 11:51

Does the application of CAD prior to planned stereotactic biopsy prevent
unneccesary biopsies of B2 lesions? An analysis of screening-selected
cases

A. Malich, A. Kott, M. Klima, C. Roth;

Nordhausen/DE (ansgar.malich@shk-ndh.de)

Purpose: Despite independent double reading and preinterventional consensus
conference, the number of lesions recommended for stereotactic biopsy due to
suspicious microcalcification-clusters finally proven as B2 is still high. This study
aimed to verify whether preinterventional application of CAD allows a reduction
of unnecessary biopsies.

Methods and Materials: All screening-selected stereotactic biopsies (9G) per-
formed at our hospital in the previous year were retrospectively analysed by CAD

S178AECDEFGH

(R2,Hologic). Placed ROls at all 3 sensitivity levels were matched to histopathology
by two radiologists in consensus. PPV, NPV, sensitivity, specificity, FP-rate of CAD
were analysed at those microcalcification-clusters being scored as BI-RADs 4 in
blinded double reading and consensus conference under the conditions of the
German screening program.

Results: 59/114 lesions were proven B2, 2/114 B3a, 14/114 B3b, 4/114 B4,
33/114 B5a and 2/114 B5b. Sensitivity of histologically proven B3b/4/5 lesions
was (at all three different sensitivity levels) 84.9%/88.7%/88.7%. Taking into ac-
count B4/5 only, sensitivity is 87.2%/89.7%/89.7%. The number of correctly non-
detected B2/B3a-lesions caused a specificity of 47.5%/47.5%/40.0%,resp. NPV
was 78.4%/78.1%I77.4%; PPV 58.4%/57.3%/56.6%. FP-rate of MC-markers was
0.10;0.18;0.20/image, resp. FP-rate of mass-markers was 0.30/0.41/0.50. Including
CAD-marks on histologically proven B2 lesions as FP, FP-values for MC-markers
were 0.40/0.48/0.55 and for mass-markers 0.32/0.42/0.53.

Conclusion: Preinterventional application of CAD reduces unnecessary biopsies
of benign lesions which were selected for biopsy by double reading and consensus
conference in a screening population. CAD-application in such a highly selected
group causes a slight decrease of sensitivity (approx. 10%), thus yielding a sig-
nificantly higher overall accuracy.

10:30 - 12:00
Head and Neck
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Challenges in head and neck cancer

Moderators:
M.l. Furmanek; Warsaw/PL
H.C. Thoeny; Berne/CH

B-191 1030

Tumour thickness in oral cancer using an intra-oral ultrasound probe, with
emphasis on the radiologic technique

H.J. Teertstra, W.L. Lodder, I.B. Tan, F.A. Pameijer, L.E. Smeele,

M.-L.F. van Velthuysen, M.W.M. vd Brekel; Amsterdam/NL (h.teertstra@nki.nl)

Room G/H

Purpose: To investigate tumour-thickness measurement with intraoral ultrasound.
Clinical results were recently published (Eur Radiol. 2010 Aug 3, W.L.Lodder et al);
the current presentation will focus on the radiologic technique.

Methods and Materials: A retrospective data analysis was undertaken for a total of
65 patients with a T1-2 oral cavity cancer, who were seen at a tertiary referral centre
between 2004 and 2010. The correspondence between tumour thickness measured
by ultrasonography and histopathology was assessed by Pearson’s correlation coef-
ficient, and also between tumour thickness and the development of neck metastasis.
Results: In 11 cases,intra-oral measurement was not optimal due to limited mouth
opening (n=2) or impossibility to depict the lesion (n=9). Tumour thickness mea-
sured by US correlated well with histopathology (n=23, R=0.93). Tumour thickness
of <7 mm carries a risk of lymph node metastasis of 12%, whereas in tumours
exceeding 7 mm this risk is 57% (p=0.001). Twenty-five per cent developed neck
metastasis and 19% had local recurrence.

Conclusion: Tumour thickness is an important predictive marker for lymph node
metastases. As such, it can help in decision-making with regard to management
of the primary tumour and neck. Intraoral ultrasound is feasible to measure tumor
thickness, especially in tongue tumours. Based upon our findings, a wait-and-see
policy is only warranted for superficial lesions with tumour thickness of less than
7 mm, but only if regular follow-up using US-guided aspiration of the neck is ensured.

B-192 10:39

Endocavitary sonography in the study of oral cavity tumours
M. Morella, M. Moschetta, S. Capodiferro, E. Maiorano, G. Favia, G. Angelelli;
Bari/IT (marco.moschetta@gmail.com)

Purpose: This study aims to evaluate the role of endoral sonography in the pre-
operative management of oral cavity tumours using high frequency transducers.
Methods and Materials: Five sane volunteers and nine patients affected by oral
cavity tumours (minor salivary glands in 2 cases and carcinomas in the remain-
ing 7) underwent endoral sonography examination using intraoperative 13 MHz
transducers. Sane volunteers ultrasound images were compared with anatomical
images, the latest considered as the reference standard. Ultrasound images
obtained by pathologic patients were compared with postoperative histological
findings. Particularly, tumour sizes and depth of infiltration within the histological
stratification were evaluated.



Results: In sane volunteers, single anatomical layers were differentiated in all cases:
cheek mucosal, submucosal and muscular layers; tongue mucosal and muscular
layers; hard palate mucosa and periosteum. In neoplastic patients, tumour sizes were
correctly evaluated in all cases, while depth of infiltration was correctly determined in
8 out of 9 cases, with sensitivity and diagnostic accuracy values of 89%.

Conclusion: Sonography examination seems to be a promising tool for the study of
oral cavity tumours because it allows to demonstrate the tumour depth of infiltration.

B-193 1048

Dual energy CT of head and neck cancer: average weighting of low and
high voltage raw data improves lesion delineation and image quality
J.M. Kerl, A. Tawfik, R.W. Bauer, T.J. Vogl, M.G. Mack;

Frankfurt a. Main/DE (matthias.kerl@kgu.de)

Purpose: To compare between five dual energy image data sets pure 80 kv, 140
kv and average images with three different weighting factors (WF) for the detect-
ability of head and neck squamous cell carcinoma (HNSCC).

Methods and Materials: 35 patients with HNSCC who underwent a contrast-enhanced
dual-source scan in dual energy mode (Siemens Flash) included in this study. Images
were reconstructed as pure 80 kv, 140 kv, and average weighted image data sets in
3 different WF (0.3, 0.6, 0.8) incorporating (30%, 60%, 80% from the 80 kv tube, re-
spectively). Vascular enhancement, objective noise, lesion and muscle attenuation and
CNR were recorded in the 5 image data sets. Three radiologists in consensus reviewed
all images and rated the image quality and lesion detectability on a 5-point scale.
Results: Tumour enhancement and muscle attenuation increased with decreasing
tube voltage from 140 kVp through 80 kVp, but the total increase in muscle attenu-
ation from 140 kVp through 80 kVp (21 HU, 36%) was small compared to that of the
tumour (74 HU, 97%), resulting in an increase in tumour-muscle difference. CNR was
significantly higher at WF 0.6 than at 0.3, and 0.3 than at 140 kV (p <0.0001). In ad-
dition, WF 0.6 showed the best image quality, followed by 0.8, 0.3 and 80 kV dataset.
Conclusion: Mixing the dual energy raw data from the 80 kv and 140 kv tubes in
WF 0.6 results in a high CNR and the best subjective overall image quality and
lesion detectability.

B-194 1057

Clinical impact of FDG PET-CT on management decisions in patients with
head and neck tumours

P. Bhatnagar', J. Martin?, A. Goldstone', F.U. Chowdhury', K. Dyker', M. Sen',
A.F. Scarsbrook’; 'Leeds/UK, ?Bradford/UK (drpriyabhatnagar@gmail.com)

Purpose: To review the impact of FDG PET-CT in the management pathway of
patients with head and neck tumours.

Methods and Materials: Consecutive patients with primary head and neck tumours
undergoing FDG PET-CT between April 2007 and December 2009 were retrospec-
tively analysed. Scan indication, findings on PET-CT compared to conventional
imaging and impact on subsequent patient management were evaluated. Clinical
impact was divided into: major: detection of occult disease or characterisation of
indeterminate lesion (s) on conventional imaging; minor: confirmation of suspected
metastases seen on conventional imaging; no impact.

Results: 77 patients underwent 92 PET-CT scans during the study period (mean age
57, range 14 to 83 years) including 38 patients with oro-pharyngeal carcinoma, 5 with
naso-pharyngeal carcinoma, 25 with squamous carcinoma in cervical nodes but unknown
primary and 9 with other primary sites in the head and neck. 56 scans were performed
for staging, 36 scans were for restaging or assessment of suspected disease recurrence.
In 31 cases (33%) PET-CT had a major impact on subsequent patient management.
6 patients had unsuspected nodal involvement, 5 patients had occult primary tumours
and 2 had unsuspected metastatic disease. In a further 18 patients, PET-CT clarified
indeterminate lesions as either malignant (11 patients) or benign (7 patients). PET-CT
had a minor impact on 41 patients (46%) and no impact on 20 cases (21%).
Conclusion: FDG PET-CT has a valuable role in the management of patients with
head and neck tumours by improving staging accuracy and helping characterise
indeterminate lesions.

also
B-195 11.06 &ros)
Diagnostic significance of magnetic resonance imaging in preoperative
evaluation of patients with laryngeal tumours
B. Banko, J. Milovanovic, M. Kratovac-Dunjic, G. Lilic, R. Milenkovic,
T. Stosic-Opincal, R. Maksimovic; Belgrade/RS (bojanbanko @yahoo.com)

Purpose: To evaluate diagnostic accuracy of pretreatment surgical magnetic
resonance images (MRI) in assessment of patients with laryngeal tumours.

Methods and Materials: The prospective study included 34 patients (mean age
62.2+5.1 years) with suspected tumours of the larynx who underwent laryngeal

endoscopy, followed by MRI. The MRI images were evaluated for invasion of
paraglottic, preepiglotic space, cartilage invasion, extension to extralaryngeal tissue
and lymph nodes, and were compared with surgical findings.

Results: In 15 patients (44%) the tumour was glottic, in 10 patients (29%) supraglottic
and in 9 (15%) patients transglottic. Ten patients (29%) had subglottic extension. No
statististical difference was seen in number of patients with positive MRI findings in
comparisson with surgery for extension to subglottic subside (29% vs 38%), growth
to the anterior commisure (48% vs 48%), preepiglottic space (33% vs 29%) and
cartilage infiltration (19% vs 14%), respectively. However, infiltration of the paraglottic
spaces was observed more frequently on MRI (81% vs 52%), p < 0.05. Twelve tumor
specimens were classified as T2 (36%), 18 as T3 (53%) and 4 as T4 (11%). According
to our MR findings, 4 (12%) patients had T2, 26 (76%) had T3 and 4 (12%) patients
had T4 staging. The MRI staging was correctly classified in 77% patients and the
overall correlation was statistically significant (p = 0.59, < 0.05). Fifteen patients had
metastases in regional lymph nodes and only two were detected on MRI.
Conclusion: MRI has been shown to be a reliable method for presurgical assess-
ment of patients with tumour of the larynx.

B-196 11:15

MRI with surface microcoils in the follow-up of laser resections for glottic
tumours: initial experience
D. Farina, P. Rizzardi, M. Ravanelli, R. Maroldi; Brescia/IT (jam.81@virgilio.it)

Purpose: To assess the effectiveness of MRI with surface micro-coils in the
follow-up of glottic tumours treated by endoscopic laser surgery.

Methods and Materials: Nineteen patients treated for primary glottic tumour (5
T1, 9 T2, 5 T3) by endoscopic laser resection underwent MRI with surface coils
(two 4 cm loop coils). TSE T2 sequences were applied on axial and coronal planes.
Signal/noise (SNR) was calculated for lateral crico-arythenoid muscle (LCAM), scars
and recurrences. Contrast/noise (CNR) between LCAM and scar and between
LCAM and recurrence was also calculated.

Results: Submucosal recurrences were proven in 9/19 patients, 3/9 cases completely
negative on endoscopy. MRI detected recurrence in 8/9 cases. In one case imaging
findings were considered doubtful and the patient was addressed to biopsy. No false
negative and false positive were seen. Mean SNR of submucosal recurrences was signifi-
cantly higer than those of LCAMs and scars (10.23; 5.39 and 3.77, respectively, on axial
TSE-T2 images; 22.33; 7.69 and 3.26, respectively, on coronal TSE-T2 images). Mean
CNR between LCAMs and scars was significantly higer than CNR calculated between
LCAMs and recurrences (2.43 vs -4.32 on axial images; 2.37 vs -8.26 on coronal images).
Conclusion: MRI with surface microcoils is effective in the detection of submucosal
recurrences after laser larynx surgery even if endoscopy is completely negative.
TSE-T2 sequences enable differential diagnosis between scar tissue and recurrent
tumours on both axial and coronal planes.

B-198 11:24

Evaluation of role of ultrasonography and Doppler in assessment of
cervical lymphadenopthy

H.V. Vadvala, N. Patel, A. Arya, S. Shah, H. Rajpura; Ahmedabad/IN
(harshna_21984 @yahoo.co.in)

Purpose: To determine the most reliable ultrasonographic parameters for differen-
tiation of benign and malignant cervical lymph nodes with emphasis on intranodal
vascularity and spectral indices.

Methods and Materials: A prospective study was conducted on 94 patients using
high-resolution 7.5 MHz linear transducer. Size, L/T Ratio, echogenic hilum, nodal
cortex, nodal margin, necrosis and calcification were evaluated on grey-scale
ultrasound. On colour Doppler, type of intranodal vascularity was characterised as
central, peripheral, mixed or abnormal flow such as displacement, aberrant vessel
and focal absence of perfusion. Rl and Pl values < 0.6 and < 1.2, and > 0.8 and
> 1.5 were considered as specific for benign and malignant lymph nodes, respec-
tively. Diagnosis on each mode was categorised and histopathologically correlated.
Results: L/T ratio of < 2, partial or complete absence of hilum with eccentric
cortex and heterogeneous echotexture showed a sensitivity of 71.4%, 68.3% and
65.3%, respectively, for malignant nodes. Grey scale, colour Doppler, spectral
Doppler and combined grey scale and Doppler showed sensitivity and specificity
of (86.2&74.6%), (82.1&90%), (82.2&94.2%) and (93&88.3%), respectively, for
diagnosis of malignant nodes. Sensitivity and specificity for cut off values of RI
> 0.676 and PI > 1.2 for malignant nodes were 81.5% and 88.75%, respectively.
Conclusion: The L/T ratio, hilum and echogenecity were the critical indicators for
diagnosing malignant nodes on grey-scale sonography. The distribution of intranodal
vascularity was found more accurate than spectral indices in differentiating cervi-
cal lymphadenopathy. Addition of colour Doppler to conventional ultrasonography
improved the diagnostic accuracy for characterisation of lymph nodes.
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Optimisation of reconstruction algorithms in Truepoint HD PET/CT for
improved diagnostic accuracy of lymph node metastases in head and neck
squamous cell carcinoma (HNSCC)

M. Sadick’, H. Kayed', R. Pinol', S. Frey', H. Sadick', C. Fink’,

J. Brade', S.O. Schénberg', V. He?; "Mannheim/DE, 2 Wuhan/CN
(maliha.sadick@medma.uni-heidelberg.de)

Purpose: Reconstruction parameters (RP) influence image quality and diagnostic
accuracy in lymph node (LN) metastases detection in HNSCC. Optimised RP was
evaluated using histopathological verification as gold standard.

Methods and Materials: RP consisted of fixed 3 iterations and 24 subsets applying
increasing Gaussian filter sizes of 1, 3 and 6 mm FWHM with decreasing spatial and
contrast resolution and noise. 28 patients (7 female, 21 male; mean age 61 years)
underwent PET/CT (Siemens Biograph TruePoint™) for initial staging of HNSCC.
Data was assessed independently by two readers for pathological LN according
to the TNM classification in HNSCC. Diagnostic accuracy for both readers was
evaluated and histology was correlated with the change in the standard uptake
value (SUVmax) according to the three filter sizes.

Results: In total, 23 benign and 41 malignant LN were confirmed histologically.
The SUV mean values were significantly different for all filters (t-test p < 0.0001):
6 mm benign 2.8/malignant 4.4; 3 mm benign 3.1/malignant 5.2; 1 mm benign 3.1/
malignant 5.3. Filter one proved most sensitive for SUV differentiation. Sensitivity
for malignant LN detection increased with decreasing filter size: 6 mm 88%/50%
sensitivity/specificity (Chi Square p <0.0021), 3 mm 91%/27% sensitivity/specificity
(Chi Square p <0.05), 1 mm 92%/26% sensitivity/specificity (Chi Square p <0.05).
Conclusion: Reconstruction parameters adapted to low photon attenuation areas
like the head and neck region improve diagnostic accuracy of LN metastases
detection in HNSCC and contribute to precise surgical resection.

B-200 11:42

Grey and power Doppler study of biopsy proven Kikuchi disease: analysis
of 175 cases

J. Yoo', S. Suh', Y. Lee?, H. Seo?, J. Song', B. Shin', H. Seol'; 'Seoul/KR,
2Ansan/KR (jewel8 @hanmail.net)

Purpose: Kikuchi disease (KD) is a benign, self-limiting cause of cervical lymph-
adenopathy. The purpose of this study is to characterise the ultrasound (US)
features of KD that can contribute in differentiating KD with other diseases causing
cervical lymphadenopathy.

Methods and Materials: US findings of 175 patients with biopsy proven KD were
retrospectively reviewed. The mean age of the patients was 27.3 years and the
male-to-female ratio was 39:136. Pathologic findings were classified into prolifera-
tive (n = 57), necrotising (n = 109), and xanthomatous (n = 9) types. US findings
were evaluated according to grey and power Doppler study. On grey scale, lymph
nodes (LNs) were assessed by size, shape (shortest axis/longest axis), location,
presence of conglomeration, gross necrosis, echogenic nodal hilum, and increased
perinodal echogenicity. On power Doppler, vascular pattern was assessed.
Results: The mean maximum diameter of the 175 LNs was 1.6 cm. 75 LNs were
oval (S/L=0.5-0.7) and 86 were elongated (S/L <0.5). Eight of them were round (S/L
> 0.7) and six were conglomerated. LNs were mainly located in levels Il and V. 17
LNs showed gross necrosis and 149 had an echogenic hilum. 76%(133/175) of the
LNs showed increased perinodal echogenicity which is a dominant finding of KD.
Increased perinodal echogenicity was seen in 93.5%(102/109) of the necrotising
type and 43.8% (25/57) of the proliferative type; difference between the two was
statistically significant (p = 0.001). On power Doppler, 161 LNs showed normal
hilar vascularity, whereas 14 LNs showed absent hilar vascularity and one dem-
onstrated displaced hilar flow.

Conclusion: Understanding the US findings of KD can contribute in differentiating
KD with other causes of cervical lymphadenopathy.
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Does myocardial mass influence in the presence of myocardial fibrosis?
Does it have prognostic implications?
A.B. Alcolado Jaramillo, J. Gonzalez Mirelis, M.A. Cavero Guibanel,
M.A. Pastrana Ledesma, P. Garcia Pavia; Majadahonda/ES
(anaalcolado_8@hotmail.com)

Purpose: Our aim is to assess the distribution of left ventricular mass (LV) in pa-
tients with hypertrophic cardiomyopathy (HCM) and its relation to the presence and
location of myocardial fibrosis in left ventricule in sequences of delayed contrast-
enhancement cardiovascular magnetic resonance (CMR). We analyse the role
of myocardial fibrosis in the prediction of sudden death and heart failure in HCM.
Methods and Materials: In 50 HCM patients, LV mass by CMR was measured
and compared with healthy control subjectss. In all patients left ventricular function
was analysed. We evaluated and identified localisation of myocardial fibrosis with
delayed enhancement. We have assessed the presence and amount of myocardial
fibrosis in HCM patients and analysed their risk factors for sudden death.
Results: The mean of left ventricular myocardial mass from which there exists
delayed enhancement was 238.9 +61 gr. The most frequent distribution pattern for
delayed enhancement was multifocal. The LV mass showed a modest relationship
to the myocardial fibrosis. 75% of patients showing myocardial fibrosis had at least
one risk factor for sudden death.

Conclusion: Myocardial fibrosis was not observed in all patients with HCM, but
when they presented the delayed enhancement, there was a correlation between
the presence of myocardial fibrosis and the degree of hypertrophy. The presence
of delayed enhancement was more prevalent among patients with a higher risk
profile. This can change the therapeutic approach in primary prevention, using
automatic implantable desfibrillators in patients with risk factor for sudden death.

B-202 10:39

Late gadolinium enhanced-cardiac magnetic resonance (LGE-CMR)
quantification of myocardial damage as prognostic indicator in
hypertrophic cardiomyopathy (HCM)

G. Ligabue', S. Bertugno', F. De Cobelli?, L. Natale®, C. De Cecco?, |. Carbone?,
M. Luzietti®, P. Torricelli', R. Fattori*; "Modena/IT, 2Milan/IT, *Rome/IT,
“Bologna/IT (gligabue @sirm.org)

Purpose: To investigate the prognostic value of LGE-CMR, throughout the as-
sociation between LGE extension/evolution and major adverse cardiac events
(MACE) in HCM patients.

Methods and Materials: 42 patients (mean age: 57 + 16.2; 73.8% males) with
documented HCM underwent CMR. LGE-CMR images were obtained 15 min after
injection of 0.2 mmol/kg of gadolinium-based contrast agent. Indexed end-diastolic
left ventricular mass was (IEDLV mass) assessed and myocardial damage (ex-
pressed as % of total LV myocardial mass) was quantified and defined as intensity
6 SD above the mean signal of a non-enhanced myocardium area. Ooccurrence
of clinical adverse events during follow-up period was recorded. Mean follow-up
duration was 21.6 + 16.2 months.

Results: The mean indexed LV mass was 87.31 + 22.7 g/m? On LGE-CMR, 36
(85.7%) patients exhibited myocardial scar. The mean LGE was 7.05 + 6.4% of
IEDLV mass. There was no association between IEDLV mass, LGE and ventricular
tachycardia (VT), NYHA functional classes Ill or IV and LV outflow obstruction.
During the follow-up 19 MACE occurred. There was no association between MACE
occurrence and IEDLV mass. Both the presence and the size of the scar were
significant predictors of the occurrence of MACE. Patients who presented MACE
had significantly higher value of LGE percentage compared to those without: 1
MACE occurred with 2 > LGE%LGE%22%, P < 0.013.

Conclusion: Presence and extension of LGE seem to be important predictive
factors for the occurrence of MACE in HCM patients.
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Interaction between myocardial fibrosis, outflow obstruction and early left
ventricular dysfunction in hypertrophic cardiomyopathy: an MRI study

G. Rinaldi, E. Biagini, L. Lovato, V. Russo, C. Rapezzi, R. Fattori; Bologna/IT
(gio_rinaldi_81@yahoo.it)

Purpose: To evaluate the influence of myocardial fibrosis, detected by magnetic
resonance imaging (MRY) as late gadolinium enhancement (LGE), on left ventricular
outflow tract (LVOT) obstruction, left ventricular function during exercise in HC
patients with normal ejection fraction (EF) at rest.

Methods and Materials: 52 HC patients underwent cardiac MRI and performed
bicycle exercise echocardiogram and tissue Doppler. LGE was considered to be
relevant when > 3.93% of total LV mass (66" percentile). Patients were divided
into two groups: LGE - (LGE < 3.93%, 34 patients) and LGE + (LGE > 3.93%, 18
patients).

Results: At peak exercise, the increase in LVOT gradient was lower in the LGE +
group (16 + 14 mmHg vs 32 + 35 mmHg; p=0.02) while on tissue-Doppler measure-
ments, patients in the LGE + group showed a higher E' velocity at peak exercise
(11.5£5.2 cm/s vs 8.8 + 3.4 cm/s; p=0.028), a greater increase in E' velocity from
rest to peak exercise (4.3 +4.0 cm/svs 1.1 +3.8 cm/s; p=0.008) and a less impaired
diastolic reserve index (5.4 + 4.0 vs 2.6 + 3.5; p=0.011).

Conclusion: In patients with HC and normal EF at rest, myocardial fibrosis is as-
sociated with a lower LVOT gradient and with a less impaired longitudinal diastolic
function during exercise.

also
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Cardiac magnetic resonance: correlation between left atrial area and late
enhancement and myocardial mass in hypertrophic cardiomyopathy
C. De Cecco, G. Muscogiuri, M. Di Girolamo, S. Fierro, F. Mancuso, V. David;
Rome/IT (g.muscogiuri@hotmail.it)

Purpose: To correlate left atrial area with late enhancement and myocardial mass
in patients with hypertrophic cardiomiopathy (HCM).

Methods and Materials: We retrospectively evaluated 28 patients with HCM
diagnosis and late enhancement underwent cardiac MR using a 1.5 T system
(Magnetom Sonata, Siemens). The MRI protocol consisted of a left ventricular
functional study (4-chamber, vertical long axis, short axis) (TR: 3.09 ms, TE: 1.3 ms,
FA: 80, thick: 8 mm) followed by late enhancement data set acquired 10-15 minutes
after iv administration of 0.2 mmol/kg of Gd contrast agent. Late enhancement was
evaluated on Inversion recovery Turbo-Flash sequences (TR: 8 ms, TE: 4 ms, Tl:
250-340 ms, thick: 8 mm) as an area with S| >6SD from normal tissue. We evalu-
ated left atrial area on 4-chamber plane and myocardial mass was calculated with
a dedicated software. LGE mass was measured by manual planimetry on short
axis. For statistical analysis we used Spearman's correlation.

Results: The patients showed the following parameters: mean LE mass 9.1 +8.8 g,
left atrial area 29.1 + 7.1 cm? and myocardial mass 199.7 + 79.5 g. A significant
correlation between left atrial area and late gadolinium mass (p = 0.03) was ob-
served; no evidence of significant correlation between myocardial mass and left
atrial surface (p = 0.2) was observed.

Conclusion: Our results demonstrate a positive correlation between late enhance-
ment mass and left atrial area. Late enhancement is not only a marker of myocardial
disarray and fibrosis but also correlated with cardiac function. Our study confirms
the importance of late enhancement quantification in HCM for patient stratification
and prognosis.

B-205 1106

Myocardial late enhancement is the stronger predictor of left ventricle
systolic dysfunction in Becker muscular dystrophy: a cardiac magnetic
resonance and *'P MR spectroscopy study

A. Esposito', F. De Cobelli', M. Cava', G. Perseghin’, G. D’Angelo?, T. Canu',
C. Sallemi', E. Clementi', A. Del Maschio'; 'Milan/IT, 2Bosisio Parini/IT
(esposito.antonio @hsr.it)

Purpose: Becker muscular dystrophy (BMD) is a progressive myopathic disorder.
Cardiac involvement represents the primary cause of death but the pathogenic
events remain obscure. Aim was to establish the relative relevance of functional,
structural and metabolic cardiac alterations characterising BMD.

Methods and Materials: 13 BMD patients (age: 36 + 12years; range: 20-57) underwent
neurological evaluation with grading of skeletal muscle dysfunction (average muscle
score, AMS, 10: normal to 0: global dysfunction), comprehensive cardiac magnetic reso-
nance (CMR) study including late-enhancement (LE) assessment and cardiac phos-
phorous MR-spectroscopy (*'P-MRS) to quantify PCr/ATP-ratio. 27 normal subjects
(CS) matched for age, sex and BMI underwent CMR and 3'P-MRS as control group.

Results: Patients showed lower LV ejection fraction (LVEF) (BMD: 54 + 10% vs
CS: 61 +4%; p = 0.021), end-diastolic-wall-mass (EDWM) (BMD: 103 + 14 gr vs
CS: 136 +25 gr; p <0.001), left ventricle mass index (BMD: 58 +7 vs CS: 71 £ 14;
p < 0.001) and higher end-diastolic-volume/EDWM ratio (BMD: 1.61 + 0.38 vs
CS:1.04 +0.14, p <0.001). In BMD patients PCr/ATP-ratio tended to be reduced
(BMD: 1.73 +0.45 vs CS: 1.99 + 0.41; p = 0.07). All BMD patients had LE in the
LV wall with highly repetitive distribution pattern (basal-medium lateral wall with
subepicardial/mesocadial distribution). LE percentage (LE%) was 18 + 14%
(range: 3%-55%). LE% showed a trend to correlate with AMS and was higher in
BMD patients with EF< 50%. In multivariate analysis including age, BMI, EDV/
EDWM-ratio, PCr/ATP-ratio, LE% and AMS, LE% resulted the stronger predictor
of LVEF (R?=0.74; p <0.001).

Conclusion: BMD cardiac involvement is characterised by alterations of morphol-
ogy, function, energy metabolism and structure, but the amount of myocardial LE
explains alone the 76% of the LVEF variability. LE is an important biomarker of the
degree of severity of cardiac involvement in BMD.

B-206 11:15

Cardiac iron distribution within myocardium measured by MRI-R2* in
patients with thalassemia

J. Yamamura', B. Schannagel, R. Grosse', J. Graessner', P. Nielsen',
G.E. Janka', G. Adam’, R. Fischer?; "Hamburg/DE, ?Oakland, CA/US
(j.yamamura@uke.uni-hamburg.de)

Purpose: To assess regional iron distribution by MRI-R2* within the heart of patients
with p-thalassemia major (™) and other iron overload diseases.

Methods and Materials: Breathhold ECG gated MRI (1.5 T) of the heart was used
for the measurement of transverse relaxation rates R2* in 32 patients (11-79y). In
a mid-papillary short-axis slice divided into septal, anterior, lateral, and posterior
quadrants, R2* was analysed from ROI-based signal intensities from 12 echo times
(TE = 1.3-26 ms). Typical boundary effects were evaluated in detail.

Results: The segmentation of the cardiac wall resulted in highly significant correla-
tions of R2* between septal and all other quadrants. In the patient group with R2*
<50 s-1 (normal), all quadrants show significantly higher median rates (126 +25%,
150 + 24%, 174 + 51%) than the septum (p < 10-4). Typical boundary effects on
segmental R2* from blood, lung tissue, epicardial fat and hepatic iron could not
be easily separated from segmental iron distribution.

Conclusion: The measurement of MRI-R2* in the interventricular septum is rep-
resentative for the cardiac wall and the least affected method by boundary effects
to detect patients with iron overload at risk of developing heart failure.

B-207 11:24

Prognostic role of cardiac magnetic resonance in patients with premature
ventricular complexes of left bundle branch block morphology

L. D’Errico’, G. Aquaro', A. Pingitore’, E. Strata?, G. Di Bella3, S. Molinaro’,

M. Lombardi', C. Bartolozzi'; 'Pisa/IT, 2Florence/IT, *Messina/IT
(ginaderr@hotmail.com)

Purpose: CMR is a component of the diagnostic work up for the differential diagno-
sis between arrhythmogenic right ventricular cardiomyopathy/dysplasia (ARVC/D)
and idiopathic RV tachycardia. RV abnormalities evaluated by CMR could have
prognostic importance. We investigated whether the presence of right ventricular
(RV) abnormalities detected by cardiovascular magnetic resonance (CMR) predict
adverse outcome in patients presenting with frequent premature ventricular com-
plexes (PVCs) of left bundle branch block (LBBB) morphology.

Methods and Materials: Four hundred and forty consecutive patients with
> 1,000PVCs of LBBB morphology (minor diagnostic criterion of ARVC/D) and
no other pre-existing criteria were prospectively enrolled. RV wall motion (WM),
signal abnormalities, dilation, and reduced jection fraction evaluated by CMR were
considered imaging criteria of ARVC/D. Follow-up was performed evaluating an
index composite endpoint of 3 cardiac events: cardiac death, resuscitated cardiac
arrest, and appropriate implantable cardiac-defibrillator shock.

Results: Subjects with multiple RV abnormalities (RVA-2 group) had worse outcome
than the no-RVA group (hazard ratio [HR]: 48.6; 95% confidence interval [Cl]: 6.1
to 384.8; p < 0.001). Of the 61 patients in the RVA-2 group, only 6 had a definite
diagnosis of ARVC/D applying the Task Force Criteria. Also, subjects with a single
imaging criterion (RVA-1 group) had worse outcome than the no-RVA group (HR:
18.2;95%Cl: 2.0to 162.6; p =0.01). Patients with only WM abnormalities had higher
prevalence of cardiac events thanno-RVA (HR: 27.2;95%ClI: 3.0 to 244.0; p = 0.03).
Conclusion: In subjects with frequent PVC of LBBB morphology, CMR allows risk
stratification. RV abnormalities were associated with worse outcome.

AECDEFGHS181




B-208 1133

Septal late gadolinium enhancement at the right ventricular insertions in
contrast-enhanced cardiac MRI: prevalence and underlying pathologies
P. Bischoff, P.W. Radke, R.L. Duschka, S. Kapsimalakou,

S. Hollmann, A. Kovacs, F.M. Vogt, J. Barkhausen, P. Hunold;

Libeck/DE (peter.bischoff@uk-sh.de)

Purpose: Myocardial late Gd enhancement (LGE) in MRl is a reliable tool in the
detection and differential diagnosis of myocardial disease. Aim of this study was to
identify septal LGE at the right ventricular insertions and to define its prevalence
and the underlying pathologies.

Methods and Materials: A total of 370 contrast-enhanced cardiac MRI studies
were performed (1.5 T/3.0 T, Achieva, Philips). The MRI protocol consistently con-
tained Cine SSFP and 3D T1w IR-LGE acquired 8-15 min after administration of
0.2 mmol/kg gadubotrol (Gadovist®). Septal LGE at the right ventricular insertions
was evaluated regarding its prevalence and the underlying pathology.

Results: Non-infarction-related LGE was found in 142/370 (38%) patients. In 43
cases (30%), typical LGE was detected at the right ventricular insertion, 21 pts (49%)
had LGE both of the anterior and inferior (ant./inf). insertion, 22 (51%) pts only at
the inferior (inf). insertion: The underlying pathology was dilated cardiomyopathy in
10/43 (23%) pts (ant./inf.: 7; inf. 3), left ventricular hypertrophy due to aortic valve
stenosis in 10/42 (23%) pts (ant./inf.: 4;inf. 6), hypertrophic cardiomyopathy in 8/43
(19%) pts (ant./inf.: 5; inf. 3), pulmonary hypertension in 6/43 (14%) pts (ant./inf.: 4;
inf. 2), storage disease in 3/43 (7%) pts (ant./inf.: 1; inf. 2), myocarditis in 3/43 (7%)
pts (inf.: 3). In 3 of 43 pts (7%), the underlying pathology remained unclear (inf. 3).
Conclusion: Septal LGE at the right ventricular insertions is a frequent finding.
This specific LGE pattern seems to be useful in the differential diagnosis of non-
ischaemic myocardial disease.

B-209 1142

Feasibility of cardiac diffusion-weighted MR imaging in acute myocarditis:
a preliminary bicentric study

J.-P. Laissy', V. Gaxotte', N. Pasi', A. Ribet?, J.-M. Serfaty'; 'Paris/FR,
2Velizy/FR (jean-pierre.laissy @bch.ap-hop-paris.fr)

Purpose: To prospectively determine whether diffusion-weighted cardiac MR imag-
ing (DWI) is feasible and to determine cardiac DWI patterns in patients with acute
myocarditis, by comparison with delayed-enhancement (DE) cardiac magnetic
resonance (CMR) sequences.

Methods and Materials: Twenty-nine consecutive patients referred for CMR
with a clinical presentation suggestive of acute myocarditis were included. Three
patients with inconclusive final diagnosis were excluded, resulting in a final cohort
of 26 patients. Rest MR examinations included DWI, black-blood fat-suppressed
T2-weighted, first-pass perfusion, and DE sequences. Abnormal DWI areas were
matched to abnormal DE areas. The apparent diffusion coefficient (ADC) was
measured in involved areas and compared to remote normal areas.

Results: DWI patterns were significantly correlated to DE patterns, with focal
or multifocal nonsegmental nonsubendocardial hypersignals (DWI, 2.96 + 0.66
segments vs DE, 3.5 + 0.65 segments, p = ns), predominantly in an inferolateral
location. Segment-by-segment comparison showed a high level of correlation (y
= (1.15)x - 0.44, r = 0.9337).The ADC of affected segments vs normal remote
myocardium was 70.3% + 5.3%.

Conclusion: Cardiac DWI should provide useful additional findings in acute myocar-
ditis. Moreover, ADC maps should help better understand inflammatory phenomena.

B-210 11:51

Differences in perfusion of malignant and benign cardiac tumours
K.U. Bauner, S. Sourbron, C. Schmitz, M.F. Reiser, A. Huber;
Munich/DE (Kerstin.Bauner@med.uni-muenchen.de)

Purpose: To determine the diagnostic value of MR perfusion imaging in differentia-
tion of benign from malignant cardiac tumours.

Methods and Materials: 21 patients with cardiac tumours (myxoma (n=7), rhab-
domyoma (n=2), angiolipoma (n=1), angiosarcoma (n=5), rhabdomyosarcoma
(n=1), leiomyosarcoma (n=2), lymphoma (n=1), metastasis (n=2, sarcoma and
melanoma)) were examined (histopathologic correlation was present in all cases).
A saturation recovery T1w GRE technique was implemented for tumour perfusion
imaging. The following perfusion parameters were assessed for tumour tissue,
normal myocardium and the arterial input function (AIF): 1. maximum-contrast-
enhancement-ratio (CER __ [%]) and 2. the maximum-slope-of-CER-curve (slo-
peCER[%/sec]). Tumour perfusion relative to normal myocardium and to the AIF
was calculated. Differences between benign and malignant tumours, sensitivities
and specificities were calculated.

S182AECDEFGH

Results: CERmax and slopeCER of malignant cardiac tumours was significantly
higher compared with benign lesions (p < 0.001). Calculation of CERmax and
slopeCER of myocardium and AIF was not significantly different between ma-
lignant and benign lesions. CER,_, tumour/myo) and CER_ tumour/AlF) were
significantly higher in malignant tumours compared with benign lesions (p=0.0015
and p=0.0016) as was the slopeCER (tumour/myo) (p=0.037). The calculated
sensitivity and specificity of CER__ ‘tumour/myo), CER,,, (tumour/AIF) and the
slopeCER (tumour/myo) for differentiating malignant from benign lesions resulted
in 100% and 63.3%, 100% and 63.3% and 100% and 54.5%, respectively, with
cut-off values of 1.8, 1.08 and 0.20.

Conclusion: MR pefusion imaging delineates significant differences between
malignant and benign cardiac tumours. Higher CERmax of tumour tissue relative
to normal myocardium and relative to the AIF indicates malignancy as well as a
high-slopeCER of tumour in relation to normal myovardium.
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Moderators:

P. Demaerel; Leuven/BE
P. Zamecnik; Heidelberg/DE
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Correlation between apparent diffusion coefficient values and
histopathological subtype of meningiomas

B. Ozgen Mocan, E. Sanverdi, K.K. Oguz, M. Mut, A. Dolgun, F. Soylemezoglu;
Ankara/TR (burce @hacettepe.edu.tr)

Purpose: Meningiomas are mostly benign tumours; however, atypical or malignant
subtypes with more aggressive clinical course and higher recurrence rates are also
seen. There is no reliable diagnostic feature for the preoperative differentiation of
the high-grade subtypes. We sought to determine with a large series, whether DW
imaging features could differentiate benign and malignant/atypical meningiomas
or predict histopathological subgroup of the meningiomas.
Methods and Materials: Patients with pathologically proven meningiomas that had
their preoperative study and surgery performed in our institution were included.
MR imaging studies of 177 patients were retrospectively evaluated by a radiologist
blinded to the pathology results. Mean ADC values of the lesions as well as of the
normal appearing contralateral parietal white matter were measured. ADC ratios
of meningioma/contralateral WM were calculated.
Results: The histopathological analysis revealed 135 benign, 37 atypical and
5 malignant lesions with 61 transitional, 38 meningothelial, 5 angiomatous, 15
fibroblastic, 11 psammomatous and 5 secretory subtypes. The mean ADC value
and ADC ratios were 0.99 + 0.4 x 10®mm?/s and 1.22 + 0.6 for benign lesions;
0.84 +0.1 x 10°mm?/s and 1.05 + 0.1 for atypical lesions; 0.84 + 0.1 x 10°mm?/s
and 0.96 + 0.2 for malignant subtypes. There was no statistically significant differ-
ence between the mean ADC ratios of the different grades (ANOVA test; p >0.001)
as well as among the ADC values of different histological subtypes (p > 0.3).
Conclusion: The preoperative differentiation of the atypical/malignant meningiomas
would make a significant impact on the patient counseling, treatment decision and
surgical planning. However, our study failed to prove any additional value of DW
imaging in this aspect.

also
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Differentiation between benign and malignant meningiomas using
diffusion and perfusion MR imaging
S. Chedia, M. Gagua, N. Kbilashvili; Kutaisi/GE (kaxabery@mail.ru)

Purpose: Our purpose was to investigate the utility of diffusion-weighted (DW)
and perfusion-weighted (PW) MR imaging to differentiate benign and malignant
meningiomas which were verified histologically.

Method and Materials: A total of 29 patients with meningiomas (22 benign and 7
malignant) underwent conventional, perfusion and diffusion MR imaging. Conven-
tional MRI revealed the ordinary signs of tumour. The absolute apparent diffusion
coefficient (ADC) and normalised ADC (NADC) ratio, maximal relative cerebral
blood volume (rCBV) and the corresponding relative mean time to enhance (rMTE)
in both tumour parenchyma and peritumoral oedema were measured.

Results: The mean ADC of malignant meningiomas (0.64 +0.12 x 10°mm?/s) was
significantly lower compared with benign meningiomas (0.89 + 0.09 x 10*mm?/s;



P <.0001). Mean NADC ratio in the malignant group (0.93 + 0.18) was also signifi-
cantly lower than the benign group (1.29 +0.12; P <.0001). The mean maximal rCBV
values of benign and malignant meningiomas were 7.18+4.12 and 6.01+3.89, in the
parenchyma, and 1.07+0.95 and 3.85+1.41 in the peritumoral edema. The mean
rMTE values were 1.14+0.23 and 1.24+0.27, in the parenchyma, and 0.88+0.24
and 1.21+0.31, in the peritumoral oedema. The defferences in rCBV and rMTE
values between benign and malignant meningiomas were not significant (P > 0.05)
in the parenchyma, but both were significant (p <0. 05) in the peritumoral oedema.
Conclusion: Diffusion and perfusion MR imaging are useful in the preoperative
differentiation between benign and malignant meningiomas.

B-213 1048

Contribution of diffusion and perfusion weighted magnetic resonance
imaging in the differentiation of meningiomas and other extra-axial
tumours
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Purpose: Different extraaxial tumours often show very similar appearance in
standard MRI; there are many tumours that can mimic meningiomas, e.g. dural
metastases or schwannomas. The aim of our study was to evaluate usefulness
of diffusion (DWI) and perfusion weighted MR imaging (PWI) in the differential
diagnosis of extraaxial tumours.

Methods and Material: Forty-six extraaxial tumours (32 meningiomas including
one located intraventricularly, 11 schwannomas, 2 dural metastases, and 1 choroid
plexus papilloma) underwent standard MR imaging as well as DWI and PWI using
1.5 Tesla MR unit. In each tumour min. ADC and max. rCBV measurements were
performed as well as analyses of perfusion curves with evaluation of the rate of
their return to the baseline (return coefficient - RC).

Results: The values of min. ADC, max. rCBV and RC for different tumour types
were as follows: meningiomas (0.79; 8.61; 0.21), schwannomas (1.2; 0.7; 1.8), dural
metastases (0.8; 1.2; 1.0), choroid plexus papilloma (1.1; 2.0; -0.6), respectively.
There were significant differences between meningiomas and all other tumour
types in perfusion parameters and between meningiomas and schwannomas also
in min. ADC values. There were no significant diff