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Purpose: We evaluated the validity and reliability of magnetic resonance elastography
(MRE) for staging hepatic fibrosis in patients with chronic hepatitis B.

Methods: The study included 73 patients with chronic hepatitis B and confirmed stages
of pathological fibrosis. Two radiologists measured liver stiffuess using MRE in all cases.
We compared the area under the receiver operating characteristic (ROC) curve (Az) for
distinguishing stages of fibrosis compared with MRE liver stiffness measurements and
serum fibrosis markers. We used intraclass correlation coefficients to analyze interobserver
agreement for measurements of liver stiffness and 2 one-sided t-tests to test the equiva-
Ience of the measurements by the 2 observers.

Results: ROC analyses revealed the significantly superior discrimination abilities of
MRE for liver fibrosis staging (Az = 0.945 to 0.978 [Observer 1] and 0.936 to 0.967 [Ob-
server 2]) to those of serum fibrosis markers (0.491 to 0.742) for both observers (P <
0.0004). The intraclass correlation coefficient between the 2 observers was excellent
(p=0.971), and the measurements of liver stiffness by the 2 observers were statistically
equivalent within a 0.1-kPa difference (P = 0.0157)

Conclusion: MRE is a valid and reliable technique for discriminating the stage of hepatic

fibrosis in patients with chronic hepatitis B

Keywords: chronic hepatitis B, hepatic fibrosis, liver stiffuess, magnetic resonance elas-
tography, serum fibrosis marker

Introduction

Accurate staging of hepatic fibrosis is important
in the management of chronic liver disease because
the stage of fibrosis is closely related to prognosis
and risk of hepatocarcinogenesis.’* The manage-
ment of chronic hepatitis B (CHB) depends on
the degree of fibrosis as well as preserved liver
function and presence of hepatocellular carcinoma.
Cirrhosis is believed to be irreversible, but increas-
ing evidence indicates that mild fibrosis and cirrho-
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sis in patients with CHB are reversible when prop-
erly treated.>*

The staging of liver fibrosis commonly involves
liver biopsy followed by histopathological assess-
ment. However, biopsy can cause such complica-
tions as hemorrhage and infection, and its inherent
drawbacks include sampling error, high interob-
server variability, and low patient compliance.®”’
Consequently, noninvasive methods have been de-
veloped for assessing hepatic fibrosis that include
the assessment of several proposed serum fibrosis
markers, including the ratio of aspartate amino-
transferase (AST) to alanine aminotransferase (ALT)
(AAR),® the AST-to-platelet ratio index (APRD),’
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the fibrosis-4 (FIB-4) index,? and the fibrosis quo-
tient (FibroQ).® Magnetic resonance elastography
(MRE), a modified phase-contrast technique devel-
oped to characterize the elasticity of tissues, is a
new technique employed for staging noninvasive
liver fibrosis. Recent studies have indicated MRE
as a promising, highly reproducible tool with ad-
vanced diagnostic capacity for the noninvasive
staging of hepatic fibrosis.'0~!*

In general, different causes of liver disease pro-
duce dissimilar patterns of fibrosis that may affect
the stiffness value.!® For example, pericellular fib-
rosis is a characteristic feature of alcoholic hepati-
tis, whereas periportal degeneration and fibrosis
appear to be more prominent in chronic hepatitis
C (CHC).' 1t is believed that CHB has a tendency
to involve more advanced focal necrosis and in-
flammatory cell infiltration than CHC. Unfortu-
nately, the number of MRE studies is limited for
groups with a single etiology, such as CHC,'"
CHB,'"'® alcoholic hepatitis,'® nonalcoholic stea-
tohepatitis (NASH),?*?! and Gaucher disease.??
Accordingly, it appears that more evidence would
have to be collected using subjects with single-efi-
ology liver disease to establish the use of MRE in
clinical settings.

One criticism raised for MRE is that inhomoge-
neity on a stiffness map might lead to varying
measurcments depending on the placement of the
region of interest (ROI). To provide consistency
in ROI measurements, a confidence map has been
proposed that is based on the correlation coefficient
of polynomial fits during application of an inver-
sion algorithm.?® However, such a map might ex-
clude the best area for ROI measurement because
the algorithm is performed without knowledge of
the anatomy.”* An alternative means to achieve
consistent measurements is to follow predeter-
mined rules using an MRE phase image as well as
a stiffness map. On the MRE phase images, the
presence of a parallel wave form without interfer-
ence is a hallmark of well propagating elastic
waves in the liver. Consequently, it would make
sense to place ROIs on phase images in areas in
which straight elastic waves are visualized. Al-
though previous results indicated high repeatability
of MRE,"?* little is know about interobserver
agreement according to the placement of ROIs.

Hence, we evaluated the accuracy and reliability
of MRE for staging liver fibrosis in patients with
chronic hepatitis B by comparing the diagnostic

ability between MRE and serum fibrosis markers,

and we secondarily assessed agreement between 2
observers.

S. Ichikawa et al.

Materials and Methods

Patients

This retrospective study was performed in ac-
cordance with the principles outlined in the Decla-
ration of Helsinki, and was approved by the rele-
vant institutional review board. Between January
2010 and May 2014, 1516 consecutive patients un-
derwent MRE for liver investigations. Patients
were inchided in the study with type B chronic hep-
atitis, available MRE data, histopathological deter-
mination (METAVIR scoring system) of hepatic
fibrosis stage available within 6 months of MRE,
and laboratory test results available within one
week of MRE. We excluded 3 patients because the
associated gradient echo-based MRE sequences did
not provide a measurable stiffness map due to se-
vere iron deposits, 3 patients with insufficient
amounts of liver tissue from tissue biopsy to assess
the stage of fibrosis, 3 patients with both CHC and
CHB (n = 3), and one patient with both CHB and
alcoholic hepatitis. After applying the inclusion
criteria, we enrolled 73 patients (57 men, 16 wom-
en; aged 39 to 82 years, mean age 62.8 £ 9.6 years)
in the study (Fig. 1).

Liver specimens were obtained by liver biopsy in

Between January 2010 and May 2014,
1516 patients underwent MRE at our institution.

With type B chronic hepatitis?

Excluded
No pe13s1
Yes including both type B and type C {n=3)
both type B and alcoholic{n=1)
n=165

Hepatic fibrosis staging by pathology within 6 months?
Available laboratory test results within 1 week?

Excluded
N
° n=89
Yes without pathology {n=87) ]
without laboratory test results {n=2)

n=76
With available MRE data?

No gycluded

Yes Severe iron deposits (n=3)

n=73

Fig. 1. Inclusion criteria applied prior to study par-
ticipant enrollment.
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Sequence parameters of MRE

Parameter

1.5T system

3T system

Sequence

Plane

Repetition time (ms)

Echo time (ms)

Matrix

Field of view (cm)

Section thickness/intersection gap (mm)
Number of signals acquired

Flip angle (%)

Acquisition time (s)

Frequency of driver (Hz)

Amplitude (%)

Axig of motion-sensitizing gradient pulse

Two-dimensional gradient-echo
Ty-weighted imaging

Two-dimensional gradient-echo
Ti-weighted imaging

Transverse Transverse
100 50
27 20
256 x 64 256 x 80
36 x 27 35 %35
10/5 10/5
1 i
30 23
13 17
60 60
60 70
z : z

MRE; magnetic resonance elastography

30 patients and resection in 43. One of 3 patholo-
gists with 12 to 18 years of experience who was
blinded to the MRE results reviewed all specimens
by evaluating hematoxylin and eosin staining and
Masson trichrome staining to determine the stage
of fibrosis using the METAVIR scoring system. Ac-
cording to the scoring system, FO indicated no fib-
rosis (n = 0); F1, portal fibrosis without septa (n =
13); F2, portal fibrosis with a few septa (n = 17);
F3, numerous septa without cirrhosis (n = 16); and
F4, cirrhosis (n = 27).

Serum fibrosis markers

The values for the serum fibrosis markers, AAR,
APRI, FIB-4 index, and FibroQ, were calculated
using the following formulas, where ULN denoted
the upper limit of normal AST levels, PLT referred
to the platelet count, and PT-INR signified the pro-
thrombin time-international normalized ratio:

_ASTLU/LY, . ASTIU/LJ/ULN .
AR= Zrrrorny A= "o <%

agelyears] x AST[U/L]

Fib — 4 index = ;
BT e = B TI01] x ALTR[U/L]

and
10 % agefyears] x AST{U/L]} x PT —INR
PLT{10°/L] x ALTIU/L]

FibroQ=

Magnetic resonance elastography

MRE was performed using either a 1.5-tesla (T)
MR system with a superconducting magnet (Signa
Excite HD MR 1.5T, GE Medical Systems, Wauke-
sha, WI, USA) with an 8-channel phased-array coil

Vol. 14 No, 3, 2013

(n=57) or a 3T MR system (Discovery 750; GE
Medical Systems) with a 32-channel phased-array
coil (n = 16). Patients were placed in the supine
position, and a cylindrical passive driver was at-
tached to the right chest wall using a rubber belt.
A pneumatic vibration was delivered through a
plastic cylinder to the driver via a vibrator placed
outside the imaging room. The driver then transfer-
red the vibration to the liver via the chest wall.?®
The scanning position began above the gallbladder
and progressed to below the subphrenic region of
the liver. Patients were instructed to hold their
breath after expiration to maintain a consistent po-
siti?? during image acquisition at each phase off-
set.

Table 1 summarizes the MR sequence parame-
ters. The MR scanners automatically generated liv-
er stiffness maps by processing the acquired prop-
agating shear wave images according to a 2-dimen-
sional (2D) inversion algorithm,”” and shear stiff-
ness of the tissue was translated to a pixel value
(kPa).*® .

On the basis of the stiffness maps, 2 radiologists
(S.L, H.M.), each of them had 9 years experiences
in abdominal radiology, who were blinded to the
histopathological data placed a region of interest
(ROI) in the right lobe of the liver of each patient.
The latest versions of MRE systems automatically
provide confidence maps that indicate areas that are
inadequate for measurement as areas of cross-
hatching on stiffness maps. However, we stuck
with placing ROls only with wave images and stiff-
ness map for consistent measurement without using
confidence maps. We placed ROIs of at least 1.5
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cm? to exclude blood vessels seen on a magnitude
image of MRE and the edge of the liver and to in-
clude a parallel wave form without interference on
the phase images (Fig. 3).

Statistical analysis

We calculated the mean and standard deviation
of the serum fibrosis markers and of the liver stiff-
ness values measured by Observers 1 and 2 for each
stage of hepatic fibrosis. Spearman’s rank correla-
tion was used to determine significant correlation
of the variables with the stage of hepatic fibrosis.
The correlation was deemed strong if the absolute
value of the coefficient ([p]) exceeded 0.7, moder-
ate if the value was greater than 0.4 and less than or
equal to 0.7, minimal if the value was greater than
0.2 and less than or equal to 0.4, and not meaning-
ful if the value was 0.2 or less. The discriminative
capacities of the serum fibrosis markers and the
MRE images were assessed using receiver operat-
ing characteristic (ROC) curve analysis. The area
under the ROC curve (Az value) and the optimal
cutoff value were caleulated to differentiate > F2
from < F1, > F3 from < F2, and F4 from < F3. We
used the jack knife method to compare the Az val-
ues of serum fibrosis markers and MRE measure-
ments determined by each observer to discriminate
the stage of fibrosis.?? We also used intraclass cor-
relation coefficients (ICC) to assess interobserver
agreement. Agreement was considered excellent
with an ICC value (r) above 0.8, good with a value
above 0.6 and less than or equal to 0.8, moderate
with a value above 0.4 and less than or equal to 0.6,
fair with a value above 0.2 and less than or equal to
0.4, and poor with a value of 0.2 or less.

We analyzed all statistics using JMP software

S. Ichikawd et al.

(Ver. 10; SAS Institute, Cary, NC, USA) and em-
ploved 2 one-sided t-tests that assumed 0.1kPaasa
clinically acceptable difference between the ob-
servers to determine statistical equivalence be-
tween the results of the 2 observers. P values <
0.05 were considered statistically significant.

Results

Relationships between stage of fibrosis, liver stiff-
ness, and serum fibrosis markers

Table 2 summarizes serum fibrosis marker and
liver stiffness data. Mean liver stiffness values de-
termined by MRE increased with the stage of fi-
brosis (Fig. 2a, b), and interobserver correlations
were strong (Observer 1, p = 0.9029, P < 0.0001;
Observer 2, p = 0.8355, P < 0.0001).

There was a moderate positive correlation be-
tween APRI and stage of fibrosis (p= 0.4051,
P = 0.0004) but only minimal correlation between
FibroQ and fibrosis stage (p = 0.2195, P = 0.0620)
(Fig. 2¢, f). No significant correlations were ob-
served between Fib-4 index and stage of fibrosis
{(p=0.1831, P=0.1211; Fig, 2d) and AAR and
stage of fibrosis (p = —0.0087, P = 0.9420; Fig.
2e). Figure 3 details the clinical cases.

Diagnostic values of serum fibrosis markers and
MRE

The discrimination ability of MRE and serum
fibrosis markers are shown in Table 3 (Observer
1) and Table 4 (Observer 2). According to ROC
analysis, the MRE Az values determined by Ob-
servers 1 and 2 for the diagnosis of each stage of
fibrosis were significantly higher than the fibrosis
marker values. The cutoff values for Observer 1

Table 2. Comparison between liver stiffness and serum fibrosis markers for each fibrosis stage

Fl F2 F3 F4 P P value
liver stiffness (kPa) 5 o0 4 h36 2994044 3824051 5354098 09029  <0.0001%
(observer 1)
liver stiffness (kPa) 5 501 631 3044044 3834059 5324103 08855  <0.0001%
(observer 2) ,
APRI 0574025 0654036 0774047 1114063 04051 0.0004*
Fib-4 index 1494111 0974041 1304098 154092 01831 0.1211
AAR 1344054 1104034 1174038 1214042  —00087 09420
FibroQ 8304674 5254260 7774581 8714505 02195  0.0620

Statistical analysis was performed using the Spearman’s correlation analysis. Data are presented as mean = standard

deviation
p means Speaman’s correlation coefficient

APRI, aspartate aminotransferase (AST)-to-platelet ratio index; AAR, AST/alanine aminotransferase (ALT) ratio;

FibroQ, fibrosis quotient.

* Liver stiffness and APRI increased as the liver fibrosis stage progressed (p < 0.05).
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Fig. 2. Box-plot of stiffness values measured by magnetic resonance elastog-
raphy (MRE) and correlation of serum fibrosis markers with stage of fibrosis.
Box-plot of MRE stiffness values for (a) Observer | and (b) Observer 2. The
mean stiffness values of the liver increased as the stage of fibrosis progressed,
and the correlation was strong (Observer 1, p = 0.9029, P < 0.0001; Observer 2,
p=0.8855, P < 0.0001). (c) A moderately positive correlation was detected be-
tween the aspartate aminotransferase (AST)-to-platelet ratio index (APRI) and
fibrosis stage (¢ = 0.4051, P = 0.0004); (d) fibrosis 4 (Fib-4) index; (e) and AST-
to-alanine aminotransferase (ALT) ratio (AAR). (f) A minimal correlation was
detected between the fibrosis quotient (FibroQ) and stage of fibrosis (p = 0.2195,
P =0.0620). No significant correlations were observed between the Fib-4 index
and stage of fibrosis (¢ = 0.1831, P=10.1211) and AAR and stage of fibrosis

(p=~0.0087, P=0.9420).

were > F2, 3.0kPa; > F3, 3.4 kPa; and F4, 4.5 kPa.
Those for Observer 2 were > FF2, 3.1kPa; > F3,3.4
kPa; and F4, 4.0 kPa,

Interobserver agreement of MRE

The interobserver ICC was excellent for Observ-
ers 1 and 2 (0.971; 95% CI, 0.955 to 0.982), Fig-
ure 4 shows scatter plots generated to visualize
carrelations and Bland-Altman plots created to vis-
ualize the dispersion of liver stiffness measure-
ments of the 2 observers. The average (95% CI)
difference in liver stiffness between the observers
was 0.0178 (—0.0568 to 0.0924). Liver stiffness
measured by both observers was statistically equiv-
alent within 4 0.1kPa, which suggested that the
mean difference in measurements by the 2 observ-

Vol. 14 No. 3, 2015

ers was less than 0.1kPa (P = 0.0157).

Discussion

Qur results revealed the superior discriminative
ability of MRE to serum fibrosis markers for deter-
mining the stage of hepatic fibrosis in patients with
CHB, indicated high interobserver agreement for
MRE-based measurements of liver stiffness meas-
urements.

The results of the current study were in accord
with findings of previous reports that showed the
superiority of MRE with regard to discriminative
ability for staging liver fibrosis compared to serum
fibrosis markers. It has been reported that assess-
ments of serum fibrosis markers are simple and rel-
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Fig. 3. Magnetic resonance elastography (MRE) images of 2 patients, (a-c) a 62-year-old man with
mild fibrosis (F1) and (d-f) a 58-year-old man with cirrhosis (F4). (a & d) Phase images; (b & ¢)
portions of the elastogram that correspond with the liver superimposed on conventional MR images;
{c & I') magnitude images. A region of interest (ROI) was placed in the right lobe of the liver (circle)
based on the criteria that the ROI was at least 1.5 cm?, excluded blood vessels seen on the magnitude
image of MRE, excluded the edge of the liver, and included a parallel wave form without interference
on the phase images. The mean liver stiffness values increased with the progression of the stage of
fibrosis.

Table 3, Comparison between MRE measured by observer | and serum fibrosis markers

Variable MRE APR] Fib-4 index AAR FibroQ
(observer 1) ,
F1 vs F2-4
0.945 0.668 0.523 0.583 0.496
PT? a0,
Azvalue OS%CD) 062 0979)  (0.505-0.799)  (0.345-0.695)  (0.383-0.760)  (0.318-0.676)
P value (vs MRE) — <0.0001 <0.0001 <{.0001 <0.0001
F1-2 vs F3-4
0.974 0.697 0.595 0.491 0.632
Azvalue OSUCD  (,025-0.991)  (0.562-0.991)  (0.459-0.719)  (0.355-0.629)  (0.494-0.751)
P value (vs MRE) —_ <0.0001 <0.0001 <0.0001 <0.0001
F1-3 vs F4
0.978 0.742 0.647 0.519 0.649
Azvale O5%CD 077 0.004)  (0.602-0845)  (0.511-0.764)  (0.383-0.653)  (0.512-0.765)
P value (vs MRE) — 0.0003 <0.0001 <0.0001 <0.0001

PPV, positive predictive value; NPV, negative predictive value,

APRI, aspartate aminotransferase (AST)-to-platelet ratio index; AAR, AST/alanine aminotransferase (ALT) ratio;
FibroQ, fibrosis quotient.

Az values are shown with 95% confidence interval.

Az values of MRE and serum fibrosis markers for discriminating the fibrosis stages were compared using jackknife

method.
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Table 4. Comparison between MRE measured by observer 2 and serum fibrosis markers
. MRE o . .
Variable (observer 2) APRI Fib-4 index AAR FibroQ
F1 vs F2-4
< 0.936 0.668 0.523 0.583 0.496
o A
Az value OS%CI) 0858 0.973)  (0.505-0.799)  (0.345-0.695)  (0.383-0.760)  (0.318-0.676)
P value {vs MRE) — 0.0002 <0.0001 0.0004 <0.0001
F1-2 vs F3-4
0.967 0.697 0.595 0.491 0.632
4, -
Az value OS%CL) 913 0088y (0.562-0.991) (0.459-0.719)  (0.355-0.629)  (0.494-0.751)
P value (vs MRE) — <0.0001 <0.0001 <0.0001 <(.0001
F1-3 vs F4
0.967 0.742 0.647 0.519 0.649
0,
Azvalie OSUCD  914-0987)  (0.602-0.845)  (0.511-0.764)  (0.383-0653)  (0.512-0.765)
P value (vs MRE) — 0.0004 <(.0001 <0.0001 <0.0001

PPV, positive predictive value; NPV, negative predictive value.

APRI, aspartate aminotransferase (AST)-to-platelet ratio index; AAR, AST/alanine aminotransferase (ALT) ratio;
FibroQ, fibrosis quotient.

Az values are shown with 95% confidence interval.

Az values of MRE and serum fibrosis markers for discriminating the fibrosis stages were compared using jackknife
method.

{Pa) (kPa}

w

observer 2

S s N W D N
.
3
o
Differences between observer 1 and 2

1 2 3 4 5 3 7

8 8
(kPa}
Average of observer 1and 2 (wa) b

observer 1
Fig. 4. Scatter plots and Bland-Altman plots, (a) Linear regression of the results from the 2 observ-
ers. The intraclass correlation coefficient was 0,971 (95% confidence interval [CI], 0.955 10 0.982).
(b) Bland-Altman plots show the distribution of the difference in 2 measurements by different ob-
servers. The central line reflects the mean difference, and the top and bottom broken lines correspond
with the 95% limits of the mean difference. The mean difference between the 2 observers was statisti-

cally equivalent within &£ 0,1kPa (P = 0.0157).

atively reliable methods for estimating stage of fi-
brosis.*® Conversely, serum markers are associated
with limited discriminative ability for staging liver
fibrosis. Further, their validity decreases when pa-
tients have no underlying liver disease or when se-
rum AST levels are normal.>! Previous systemic re-
views of the performance of serum fibrosis markers
revealed that the median Az values for discriminat-
ing stages of liver fibrosis ranged from 0.73 to 0.88
for > F2 and from 0.73 to 0.94 for discriminating
F4.3%34 However, in the current and previous re-

Vol. 14 No. 3, 2015

ports, the capacity to discriminate stages of liver
fibrosis was consistently higher for MRE than fi-
brosis markers,!3!7:3%:36

Our cut-off values in subjects were in accord
with those reported by Venkatesh and associates'’
but lower than the values reported by Shi’s group,'®
even though both studies involved CHB patients.
Hepatitis activity may be a confounder of liver
stiffness measurement during liver fibrosis staging
using MRE.?” However, the higher stiffness values
observed by Shin and colleagues than ours even
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among patients with mild hepatitis suggest that the
discrepancy cannot be explained by inflammation
alone. We might have to consider other confound-
ing factors, including differences in MR unit/coil
or parameters. We observed mean liver stiffness
values that were relatively lower (by a margin of
0.2 to 0.8 kPa) than those of other studies conduct-
ed in patients with CHC,'® and the current mean
values were also lower for each stage of fibrosis
than those in prior studies involving multiple etiol-
ogies.’®* Besides the technical aspects of MRE,
the differences might be related to multiple factors,
including pattern of pathological fibrosis (micro-
nodular versus macronodular cirrhosis), variation
in pathological assessment, and difference in the
patient population, 04!

Consistency in measurement is critically im-
portant for quantitative assessments including
MRE.'®1242 Hines’s group revealed only a minor
effect of interobserver variability on overall varia-
bility of measurements using a linear mixed effect
model in which the component sources of variabil-
ity included day-to-day physiological changes in
the subject and examinations were replicated on
the same subject on the same day.!! In addition,
Shin’s group recently reported a very low interob-
server difference in stiffness measurements (~0.005
kPa) in healthy subjects.** Although we observed
statistically equivalent liver stiffness measure-
ments by the 2 observers (within a difference of
0.1kPa), the mean of the difference (0.0178 kPa)
was relatively higher than values reported by Shin.
Our lower interobserver agreement might be attrib-
utable to variationg in measurements resulting from
the heterogencous fibrosis patterns detected in the
liver, However, the difference we observed in inter-
observer agreement might be acceptable because
the value was smaller than the difference between
the results of short term (a week, ~0.05kPa) or
mid-term (a half year, ~0.05kPa) repetitions of
MRE in healthy subjects.* '

In addition to MRE, several other MR imaging
methods have been proposed for staging hepatic
fibrosis, including diffusion-weighted imaging, in-
travoxel incoherent motion, and an uptake index in
gadoxetic acid-enhanced hepatocyte-phase imag-
ing.**~47 The alternative methods employ such pa-
rameters as molecular diffusivity, tissue microper-
fusion, or hepatocyte function to assess hepatic
fibrosis. Although results using these methods cor-
relate well with the stage of fibrosis, comparative
studies have suggested the inferior diagnostic capa-
bilities of these methods to the use of serum mark-
ers or MRE.2%46:4349 Uitrasound-based elastogra-
phy, another method used to measure liver stiff-

S. Ichikawa et al.

ness, includes transient elastography (FibroScan®,
Echosens™, Paris, France),’® real-time strain elas-
tography (RTE),*' acoustic radiation force impulse
(ARFI),** and real-time share wave clastography
(SWE).>® In previous studies, ultrasound-based
elastography performed well in predicting hepatic
fibrosis.**~% However, only a limited number of
clinical studies have compared the discriminative
abilities of MRE and ultrasound-based elasto-
graphy for staging hepatic fibrosis.®®%%¢ Two
of those revealed the superior ability of MRE to
Fibroscan® for distinguishing stages of hepatic fib-
rosis,*®%% and the others revealed the similar diag-
nostic performance of MRE, Fibroscan®, and SWE
for staging hepatic fibrosis.*%¢ Consequently, it
might be concluded that the discriminative ability
of MRE for staging hepatic fibrosis is equivalent or
superior to that of ultrasound-based clastography.
However, no clinical guideline is available for
these new techniques for noninvasive assessment
of liver fibrosis. Further, a prospective validation
study that combines these methods would offer
comfortable and low risk management of liver dis-
case,67:68

The current study had some limitations. First, we
included no FO case because of the minimal clinical
requirement for performing a biopsy to evaluate
fibrosis during early stages of liver disease. Sec-
ond, we did not analyze necroinflammation (A
grade in the METAVIR scoring system); some stud-
ies have shown that the grade of hepatitis activity
independently affected MRE measurements of liver
stiffness. Further, we did not subdivide cases by
grade because our patient population was moderate
in size. Third, only one histopathological assess-
ment was used to diagnose the stage of fibrosis fol-
lowing either liver biopsy or resection. In addition,
subjects underwent scanning on 2 different MR
scanners, though the difference in main magnetic
field strength or differences in coil channels should
not theoretically affect the MRE stiffness measure-
ment.% Neither should MR parameter settings, in-
cluding repetition time (TR) and echo time (TE),
affect the measurement results. However, a recent
study suggested that slightly different stiffness val-
ues may be obtained using different parameter set-
tings.”® Therefore, it would be necessary to show
the reproducibility of the MRE results using vari-
ous field strengths and scanners from different
manufacturers to validate the accuracy and repro-
ducibility of MRE.

Conclusion

In conclusion, MRE proved to be a reliable tech-
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nique for discriminating the stage of hepatic fibro-
sis in patients with CHB,
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Usefulness of abdominal contrast enhanced ultrasonography for diagnosis of
the portosystemic shunt after a living donor liver transplantation

Department of Pediatric Surgery, Fujita Health University Hospital

Toshihiro YASUIL, Naoko UGA, Atsuki NAOE, Shunsuke WATANABE,
Fujio HARA, Tatsuya SUZUKI

[Summary]

A portosystemic shunt remaining after a living-donor liver transplantation sometimes causes a postoperative portal ve-
nous flow drop. It is diagnosed with Doppler ultrasound, angiography, contrast-enhanced computed tomography or
magnetic resonance angiography. We report a case in which a contrast-enhanced ultrasound was useful to find out a
portosystemic shunt. The patient is an 8-year-old girl who had undergone a portoenterostomy for biliary atresia and a
living-donor liver transplantation for a hepatopulmonary syndrome at that age of 8 years. Because of an ABO incom-
patible transplant, a catheter was inserted into the portal vein for local infusion therapy. At first, a Doppler ultrasound
showed a normal portal venous flow. On the next day of removal of the ponal venous catheter, however, her portal ve-
nous flow was not able to be confirmed. We supposed a portal thrombosis, but we were unable to confirm it by the
contrast-enhanced CT scan. After a contrast-enhanced ultrasound was performed, we could confirm the portal venous
flow and the steal of the portal blood through the remaining portosystemic shunt. In conclusion, a contrast-enhanced ul-
trasound is useful for the blood flow evaluation after a living-donor liver transplantation,

Keywords: living-donor liver transplantation, portosystemic shunt, contrast-enhanced ultrasound
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