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T2-weighted image Phase image Stiffness map

Fig. 1. MRE of cirrhotic patient with ascites

Ascites is observed around the liver on Te-weighted image (left).
Penetrating elastic wave generated by vibrator is well visualized on
phase image. Liver stiffness on elastogram is obviously > 5 kPa, suggest-
ing cirrhosis.

Phase image - Stiffness map
(lo-o—-
— o
W‘
Sowe
= el
S o=

Phase image Stiffness

L

Fig. 2. Comparison of with and without water bag

Gelatin phantom was set on the vibrator. We compare the stiffness meas-
urements by two ways : i) phantom was directly set above the vibrator
(top left) and ii) water bag was put between the phantom and the vibra-
tor (bottom left). Elastic wave can be observed on both phase images
with and without water bag (top and bottom center, respectively). The
results of measurement for the 2 ways were same (1.4 kPa ; top right
and bottom right, respectively). Note, On the stiffness map with water
bag (bottom right), minimal area is covered with cross-hatch which sug-
gest inappropriate for measurement.
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Table 1. Measurement result of each phantom

Without ~ With P value for
equality
water bag water bag test™
Phantom1
Mean(S.D.)[kPa] 6.8(0.337) 6.4(0.99) 0.03
Coeflicient of -
variation 0.050 0.062
Phantom2

Mean(S.D.)[kPa] 5.1(0.196) 5.3(0.316) 0.01

Coeflicient of

variation 0.039 0.060 —

Phantom3
Mean(S.D.)[kPa] 1.4(0.048) 1.4(0.052) <0.01

Coeflicient of

variation 0.035 0.038 —

* Note : two one-sided test. Results with and without
water bag were supposed to be comparable if the p
value was <0.05.
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Table 2. Visual assessment results

Without With

water bag water bag P Value
Area inappropriate
for measurements <0.0001
Less than 5% 17 0
5-10% 13 8
More than 10% 0 29
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Influence of Ascites on the Measurement of Liver Stiffness by MR Elastography :
Preliminary Phantom Study

Takashi KAKEGAWA!, Utaroh MOTOSUGI2, Satoshi IKENAGA!,
Hiroshi KUMAGAI', Kaduyuki SATO!, Hajime SAKAMOTO!,
Tomoaki ICHIKAWAZ

1Department of Radiology, Yamanashi University Hospital
1110 Shimokato, Chuo-shi, Yamanashi 409-3898
2Department of Radiology, University of Yamanashi

Purpose : Subjects undergoing MR elastography (MRE) often have ascites around the liver. The
stiffness of the liver can be measured experimentally in these patients, but the accuracy of results of
such measurement has not been well studied yet. We evaluated the reliability of stifftness measure-
ment by MRE using phantoms in which we placed a bag of water between the vibrator and subject.

Methods : A 1.5-tesla MR unit (Signa EXCITE HD, ver. 16.0), 8 channel body array coil, and
pneumatic drivers developed at Mayo Clinic were used for MRE acquisition. We made 3 gelatin
phantoms of different stiffness, measured their stiffness 10 times each with and without a water bag
placed between the vibrator and phantom, and assessed the comparativity of mean stiffness for each
measurement using 2 one-sided test.

Results : The mean (standard deviation) stiffness of the 3 phantoms was substantially comparable
with water bag placement (6.4(0.990)kPa, 5.3 (0.316)kPa, and 1.4(0.052)kPa) and those without
water bag (6.8(0.337)kPa, 5.1 (0.196)kPa, and 1.4(0.048)kPa), respectively (P<0.05).

Conclusion : The stiffness measured by MRE was comparable for measurements with and without
placement of water between the phantoms and vibrator, so the results of MRE should be reliable even
if patients have ascites around the liver.

34



