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Purpose This study was performed to determine whether the T1 relaxation time of gadoxetic
acid-enhanced liver MR imaging is useful for detecting and staging liver fibrosis in patients with
chronic liver disease.

Materials and Methods One hundred and three patients with suspected focal liver lesion un-
derwent MR imaging and Fibroscan. Fibroscan was chosen as the reference standard for classi-
fying liver fibrosis. T1 relaxation times were acquired before (preT1), 20 minutes after (postT1)
contrast administration, and reduction rate of T1 relaxation time (rrT1) on transverse 3D VIBE
(volumetric interpolated breath-hold examination) sequence using 3T MR imaging. The opti-
mal cut-off values for the fibrosis staging were determined with ROC analysis.

Results PreT1 and postT1 increased and rrT1 decreased constantly with increasing severity of
liver fibrosis according to the METAVIR score (FO-F4). There were statistically significant differ-
ences between F2 and F3 in preT1 (F2, 836.0 = 74.7 ms; F3, 888.6 = 77.5 ms, p < 0.05) and be-
tween F3 and F4 in postT1 (F3, 309.0 & 80.2 ms; F4, 406.6 + 147.7 ms, p <0.05) and rrT1 (F3,
65.4 + 7.7%; F4,57.3 £ 11.4%, p < 0.05). ROC analysis revealed that combination test (preT1 +
postT1) was the best test for predicting liver fibrosis.

Conclusion PreT1 and postT1 increased constantly with increasing severity of liver fibrosis.
T1 mapping in gadoxetic acid-enhanced liver MR imaging could be a helpful complementary
sequence to determine the liver fibrosis stage.
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INTRODUCTION

Liver cirrhosis occurs as a result of histologic transformation by repeated liver injury, which
is caused by hepatitis B or C virus, alcohol abuse, or nonalcoholic steatohepatitis. Liver cirrho-
sis, which is the final stage of chronic liver disease, is associated with hepatocellular carcino-
ma, portal hypertension, and liver dysfunction, which is a substantial cause of mortality and
morbidity (1, 2). If liver fibrosis is detected early and treatment is initiated, such complications
can be prevented; thus, it is important to determine the stage of liver fibrosis accurately (3).

Liver biopsy is the gold standard for diagnosing and staging liver fibrosis. It is useful for stag-
ing and monitoring disease progression by sequential histological grading of liver fibrosis (4).
However, liver biopsy is an invasive and painful procedure that can rarely cause life-threaten-
ing complications, including hemorrhage or infection. Furthermore, the accuracy of liver bi-
opsy is limited owing to sampling errors (up to 30%) and inter-observer variability (5, 6).

Many non-invasive tests such as measurement of serum markers [e.g. aspartate aminotrans-
ferase-to-platelet ratio index (APRI), FibroTest, FibroMeter], ultrasound elastography, and MR
elastography (MRE) have been developed to evaluate liver fibrosis (7). One of the most widely
used non-invasive tests for evaluating liver fibrosis is Fibroscan (US transient elastography),
which is known to be reliable as a quantitative test (8-10). However, the Fibroscan technique is
difficult to use for individuals with narrow intercostal space, obesity, and ascites (11, 12).

Gadoxetic acid is a hepatocyte-specific contrast agent that has a T1 shortening effect on MR
imaging. Hepatocytes show uptake of gadoxetic acid through organic anion-transporting poly-
peptides (OATPs) and then excrete gadoxetic acid into the bile through multi-drug-resistant
proteins (MRPs). As liver fibrosis progresses, the expression of OATPs decreases and that of
MRPs increases, resulting in decreased uptake of gadoxetic acid (13-15). Attempts have been
made to assess liver function and to diagnose liver fibrosis using the T1 shortening effect of
gadoxetic acid (16-18). Also, as liver fibrosis progression, extracellular matrix proteins accumu-
late excessively in liver, leading to T1 relaxation time changes.

T1 mapping is a non-invasive, quantitative method for determining T1 relaxation time of tar-
geted tissue. T1 relaxation time in liver MR imaging has received increasing attention as a meth-
od for quantitative evaluation of liver fibrosis, which is independent of many technical param-
eters (19-22). The purpose of this study was to determine whether the T1 relaxation time of
gadoxetic acid-enhanced liver MR imaging is useful for detecting and staging liver fibrosis in
patients with chronic liver disease.

MATERIALS AND METHODS

PATIENTS
This study was approved by the local Institutional Review Board of the Chonnam National

University Hwasun Hospital, and this retrospective study was performed according to the rele-
vant guidelines and regulations (IRB No. CNUHH-2019-230). From November 2016 to Decem-
ber 2017, a total of 154 patients underwent both gadoxetic acid-enhanced liver 3 Tesla (3T) MR
imaging (Magnetom Skyra, Siemens Healthcare, Erlangen, Germany) and FibroScan 502

(Echosens, Paris, France) for the evaluation or detection of a focal liver lesion. Of the 154 pa-
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tients, 51 patients were excluded for the following reasons: presence of multiple or infiltrative
hepatocellular carcinoma (HCC) with limited parenchymal evaluation (n = 15), presence of
acute parenchymal liver disease (n = 8), and history of treatment with radiofrequency ablation
or transarterial chemoembolization for HCC (n = 28). Finally, 103 patients were included in the

study population (Fig. 1). A detailed description of patient characteristics is given in Table 1.

CLASSIFICATION OF THE LIVER FIBROSIS STAGE USING FIBROSCAN

The setup of this study was designed similar Bensamoun et al. (23) study, which compared
liver stiffness (LS) with values measured by two imaging techniques (Fibroscan and MRE). Bens-
amoun et al. (23) study used the Fibroscan exam as the reference technique to classify the lev-
el of liver fibrosis.

LS measurement was performed on the right lobe of the liver through the intercostal spaces
in patients lying in the dorsal decubitus position with the right arm in maximal abduction. Fi-
broscan was performed within one week before and after liver MRI. LS values were measured
by a single experienced technician, who was blinded to patient information, using a transient
elastography device (FibroScan 502%). The results were expressed as kilopascals (kPa). The in-
terquartile range (IQR) was defined as the index of intrinsic variability of LS values correspond-
ing to the interval of LS results containing 50% of the valid measurements between the 25th

and 75th percentiles. In the present study, LS values with = 10 validated measurements and an

Fig. 1. Flow chart of selection of the research population.
HCC = hepatocellular carcinoma, RFA = radiofrequency ablation, TACE = transarterial chemoembolization

From Nov 2016 to Dec 2017
Patients who were examined using both gadoxetic acid-enhanced liver MRI at 3 Tesla (including T1 mapping)
and Fibroscan for incidental liver lesion evaluation (154 patients)

Excluded (n=51)
- Multiple or infiltrative HCCs (n = 15)
+ Acute parenchymal liver disease (n=8)
+ Treatment history of RFA or TACE before MRI (n=28)

A

Patients who met the criteria (n=103) were classified as follows according to liver Fibroscan (METAVIR score)
FO-1(n=24);F2 (n=27); F3 (n=17); F4 (n=35)

Table 1. Demographic Characteristics of 103 Patients, Who Underwent both Gadoxetic Acid-Enhanced Liver
MRI and Fibroscan, According to Their METAVIR Score

Total (n =103) FO-1(n=24) F2 (n=27) F3(n=17) F4 (n=35)
Sex (M/F) 86/17 19/5 22/5 15/2 30/5
Age (years) 587+ 112 60.2 £ 11.1 60.2 £9.8 62.0 £ 13.6 549+ 0.5
AST 45.0+31.0 30.0+7.8 38.8+19.8 59.5+25.6 66.8 = 38.8
PLT 159.1 =70.5 191.6 +56.1 161.2 +66.3 161.41 =92.0 1339+ 63.6

Underlying factors. Hepatitis B: 65 (63.1%), Hepatitis C: 12 (11.7%). Coinfection of hepatitis B and C: 1 (1%),
Chronic alcoholism: 16 (15.5%). Others (arteriovenous shunt, adenoma, hemangioma): 9 (8.7%). Hepatocel-
lular carcinoma: 56 (54.4%).

AST = aspartate aminotransferase, PLT = platelet
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IQR-to-median-value ratio (IQR/M) of < 0.3 were considered reliable.

In a way to avoid invasive procedures, Fibroscan was used as the reference standard for eval-
uating the degree of liver fibrosis based on METAVIR score (8-10, 23). Foucher et al. (24) had
set up all of staging of liver fibrosis regardless of etiology for a positive predictive value of at
least 90%. The degree of liver fibrosis was classified according to the METAVIR score as follows:
F0-1, no to mild liver fibrosis; F2, moderate liver fibrosis; F3, severe liver fibrosis; and F4, liver

cirrhosis (25).

MR IMAGING
MR imaging was performed with a clinical 3T imaging system (3T Magnetom Skyra, Seimens

Healthinner, Erlangran, Germany) and a combination of body and spine array coil elements
(18-channel body matrix coil and 32-channel spine matrix coil) for signal reception. The fat
suppressed T1-weighted volume interpolated breath hold examination (VIBE) sequence was
performed for obtaining images of the whole liver before gadoxetic acid administration. The
VIBE sequence was repeated in 20 min hepatobiliary phase after gadoxetic acid administration.
T1 map of the liver was obtained before and 20 min after gadoxetic acid administration (Pri-
movist, Bayer Healthcare, Berlin, Germany) using modified 3 dimensional spoiled gradient
echo sequence using flip angle (8°), with the routine imaging protocol. For the T1 map, the VIBE
sequence is as follows: repetition time/echo time = 3/1.32 ms, voxel size =2.0 X 2.0 X 3.0 mm,
field-of-view = 380 X 320 mm, slice thickness = 5 mm, number of excitation = 1, section number
=3, breath hold time = 14 sec. CATPIRINHA was used as parallel imaging technique for higher
acceleration. Gadoxetic acid (0.025 mmoL/kg body weight) was administered via bolus injec-

tion (flow rate: 1 mL/s, flushed with 20 mL normal saline).

ASPARTATE AMINOTRANSFERASE TO PLATELET RATIO INDEX (APRI)

Laboratory data including alanine aminotransferase and aspartate aminotransferase (AST)
levels for all patients were collected. APRI was calculated as follows: APRI = (AST/upper limit
of normal)/platelet X 100. APRI values were compared between each group classified accord-
ing to the METAVIR score on Fibroscan.

IMAGE ANALYSIS

One radiologist, who was blinded to patient information, drew regions of interest along the
edge of the liver on each section of the T1 maps before and after the administration of gadoxet-
ic acid with the tool for calculating T1 relaxation time. During this process, major hepatic ves-
sels, focal liver lesions, and imaging artifacts were avoided. The mean T1 relaxation time was cal-
culated automatically and considered to represent the T1 value of the whole liver. The preT1
and postT1 relaxation times are the T1 values before and 20 min after the administration of ga-
doxetic acid. The preT1 and postT1 relaxation times comprised a total of 28 seconds, 14 sec-
onds per sequence. The reduction rate of the T1 relaxation time (r1'T1) between pre and postT1
relaxation time was calculated as follows: rrT1 = [(preT1-postT1)/preT1] X 100 (%).

STATISTICAL ANALYSIS
All statistical analyses were performed using IBM SPSS Statistics (version 23, IBM Corp.,
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Table 2. Fibroscan, Pre- and Post-Contrast T1 Relaxation Times, rrT1, and APRI According to the METAVIR Score
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METAVIR Score FO-1(n=24) F2 (n=27) F3(n=17) F4 (n=35) p-Value
FO-1vs.F2 F2vs.F3 F3vs.F4 FO-1lvs.F4
Fibroscan (kPa) 5.38 £ 0.89 9.94 +1.52 1491 £ 1.47 29.45+ 1479  <0.001 <0.001 <0.001 <0.001
PreT1 (ms) 809.1 £ 85.6 836.0 £ 74.7 888.6 £ 77.5 941.6 £ 104.2 0.326 0.007* 0.084 <0.001
PostT1 (ms) 272.5+60.9 296.0 + 61.5 309.0+80.2  406.6 + 147.7 0.160 0.555 0.004* <0.001
11 (%) 66.2 = 6.9 64.6 = 6.9 64.4 = 7.7 573+ 114 0.462 0.727 0.007* <0.001
APRI 0.44 £0.18 0.72 £0.42 121£084 156 £1.16 0.01* 0.048* 0.238 <0.001

*p values are significant when <0.05.
APRI = aspartate aminotransferase to platelet ratio index, rr'T1 = the reduction rate of the T1 relaxation time

Table 3. Comparison of the Mean Values Measured with Pre- and Post-Contrast T1 Mapping and rrT1 on Fi-
broscan

Parameter Spearman Coefficient p-Value
Fibroscan
PreTl 0.392 <0.001
PostT1 0.367 <0.001
rrrl -0.244 <0.001

rrT1 =the reduction rate of the T1 relaxation time

Armonk, NY, USA). The data are presented as mean = standard deviation (SD). For compari-
sons between the groups, Mann-Whitney non parametric test for independent variables and
Wilcoxon signed rank test for dependent variables were used. PreT1, postT1, and rrT1 were
included in the binary logistic regression analysis, for calculating predictive probability as an
independent variable of the combination test. The correlations between the T1 relaxation time
(PreT1, postT1, and rrT1) and Fibroscan were assessed using Spearman’s test. Receiver oper-
ating characteristic (ROC) curve analyses were used to compare the diagnostic performance of
each diagnostic test, and the optimal cut-off value was estimated according to the Youden in-
dex. The estimates for the area under the curve (AUC) and true classification rates were report-
ed. All statistical tests were two-sided, and p values < 0.05 indicated statistical significance.

RESULTS

COMPARISON OF T1 RELAXATION TIME AND DEGREE OF LIVER FIBROSIS

The distribution of patients was classified on the basis of Fibroscan results: FO-1 (n = 24),
F2 (n=27), F3 (n =17), and F4 (n = 35). Table 2 shows an increasing trend in the value of preT1,
postT1, and APRI with increase in the liver fibrosis stage. The preT1, postT1 and the liver fi-
brosis stage measured using Fibroscan were positively correlated with moderate relationship
(Table 3). Also r1'T1 was negatively correlated with liver fibrosis stage measured using Fi-
broscan with relatively weak relationship.

In the determination of the degree of liver fibrosis, there was a statistically significant differ-
ence between F2 (preT1, 836.0 & 74.7 ms) and F3 (preT1, 888.6 & 77.5 ms) in the value of preT1
(p < 0.01). However, there was no significant difference between the other groups in terms of
pre T1 (FO-1to F2, p = 0.326; F3 to F4, p = 0.084) (Fig. 2).

https://doi.org/10.3348/jksr.2020.81.2.365 369
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Further, there was a significant difference between F3 (postT1, 309.0 & 80.0 ms) and F4
(postT1, 406.6 &= 147.7 ms) in the value of postT1 (p < 0.01). However, there was no significant
difference between the other groups in terms of postT1 (FO-1 to F2, p = 0.16; F2 to F3, p =0.55)
(Fig. 3).

The mean value of rrT1 in the determination of liver fibrosis stage was similar to postT1.
There was a significant difference between F3 (r1T1, 64.4 = 7.7%) and F4 (rr'T1, 57.3 = 11.4%)
(p < 0.01). However, rr'T1 did not show a statistically significant difference between the other
groups (FO-1to F2, p = 0.46; F2 to F3, p = 0.72) (Fig. 4).

ROC ANALYSIS FOR DETERMINATION OF THE DEGREE OF LIVER FIBROSIS
The ROC curves of the preT1, postT1, rr'T1 and combination test (preT1 + postT1) for the di-

agnosis of the liver fibrosis stages are shown in Figs. 5 and 6. Corresponding cut-off, sensitivi-
ties and specificities are shown in Table 4. The AUC of combination test was greater than those
of others. The best test for the diagnosis of F = 2 was combination test (0.77), followed by
preT1 (0.76), and postT1 (0.71), although the rrT1 was not statistically significant with respect
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to the diagnosis of F = 2. The best test for the diagnosis of F = 3 was combination test (0.79),
followed by preT1 (0.78), postT1 (0.72) and rrT1 (0.64). The best test for the diagnosis of F4 was
combination test (0.81), followed by postT1 (0.78), preT1 (0.77), and rr'T1 (0.73).

DISCUSSION

An increase in the ratio of free to bound water and augmented hepatic water content occurs
in the early stage of hepatic fibrosis and in the process of tissue remodeling in liver fibrogen-
esis. This phenomenon causes increased T1 relaxation time in the early stages of liver cirrhosis
(26). However, in the advanced stage of liver cirrhosis, deposition of paramagnetic macromol-
ecules such as copper, manganese, and collagen increases and total water content decreases;
this results in a decreased T1 relaxation time in advanced liver cirrhosis (27-29). Because of
these differences, several studies failed to identify any statistically significant relationship be-
tween the liver fibrosis stage and preT1 relaxation time (17, 30, 31). However, the present study
showed that preT1 increases gradually with progressive liver fibrosis, although there was only
statistically significant differences between F2 and F3. Also ROC analysis showed that preT1
was greater than postT1 and rr'T1 for predicting fibrosis F = 2 and F = 3.

Gadoxetic acid is a contrast medium with T1-shortening effects (30). The generated T1 maps
indicated the absolute values of T1 relaxation times, which did not vary considerably at vari-
ous points of measurement and thus led to low values of SD. In the present study, FO-1 had the
lowest values of T1 relaxation times after administration of gadoxetic acid compared with high-
er stages of hepatic fibrosis. These values showed a constant significant increase of postT1 re-
laxation times from patients with normal liver up to patients with liver cirrhosis. The present
study showed that the mean value of postT1 increased gradually with progressive hepatic fi-
brosis score in all groups, although there was only statistically significant differences between
F3and F4.

As liver fibrosis progresses, the expression of OATPs decreases and that of MRPs increases
in hepatocytes, resulting in decreased deposition of gadoxetic acid on hepatobiliary phase

(15). Using this characteristic, several studies have been performed to evaluate global liver
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function and to assess liver cirrhosis using postT1 relaxation time. Several studies have report-
ed the relationship between signal intensities following the injection of gadoxetic acid and
several liver function scores such as MELD or Child-Pugh score (31, 32). Previous studies sug-
gest that postT1 may present a useful method to evaluate global liver function or liver cirrho-
sis (17-19). Another study had examined the relationship between postT1 relaxation time and
histologically proven stages of liver fibrosis (18, 33). All previous studies except Pan et al. (33),

Fig. 5. ROC curves showing diagnostic performances for liver fibrosis staging of pre- and post-contrast T1 and the combination test (pre-con-

trast T1 + post-contrast T1).

A-C. ROC curves with a threshold of F2 (A), F3 (B), and F4 (C) are shown.

ROC = receiver operating characteristic
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Fig. 6. ROC curves showing diagnostic performances for liver fibrosis staging of the reduction rate of T1.
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it was observed that hepatic parenchymal enhancement is lower in patients with liver fibro-
sis than in normal people with statistical differences. The present study showed that there
was a significant difference between F3 and F4 (p < 0.01) in postT1, although postT1 did not dif-
fer significantly between the other groups. ROC analysis showed that postT1 was greater than

preT1 and 117T1 for predicting fibrosis F4.

A. ROC curve with a threshold of F2 is shown (= F2, p =0.06).
B. ROC curve with a threshold of F3 is shown (= F3; cut-off: 66.3%, AUC: 0.64, p =0.013).

C. ROC curve with a threshold of F4 is shown (F4; cut-off: 59.9%, AUC: 0.73, p <0.001).

AUC = area under the curve, Cl = confidence interval, ROC = receiver operating characteristic
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Table 4. Cut-Off Values of Pre- and Post-Contrast T1 and Reduction Rate of T1 in Liver Fibrosis Staging

METAVIR Score Cut-Off Sensitivity (%) Specificity (%) AUC
PreT1 (ms)
=F2 8322 78.2 64.0 0.76
=F3 859.7 78.2 70.2 0.78
=F4 867.4 76.9 64.4 0.77
PostT1 (ms)
=F2 271.0 78.2 56.0 0.71
=>F3 290.0 6.4 57.9 0.72
=F4 298.3 79.5 60.3 0.78
Combination test (preT1 + postT1)
=>F2 0.698 78.2 64.0 0.77
=>F3 0.453 78.2 68.4 0.79
=F4 0.420 66.7 79.5 0.81
Tl (%)
>F2 - = - =
=F3 66.3 60.0 63.0 0.64
=F4 59.9 60.3 4.2 0.73

The data were considered significant when p values were < 0.05. The p values of all data in the above table
were less than 0.05, except for diagnosis of F = 2in rrT1.
AUC = area under the curve, rr'T1 = the reduction rate of the T1 relaxation time

The present study showed that rr'T1 gradually decreased with progression of liver fibrosis
with statistically significant differences between F3 and F4. However, unlike the previous re-
port, this study did not show significant differences between F0-1 and F2 and between F2 and
F31in rrT1 (17). ROC analysis of rrT1 in the present study revealed sensitivities = 59.9% and
sensitivity of = 60% for the differentiation of fibrosis stages, except for differentiating be-
tween F0-1 and F2-F4, for which a relatively weak relationship was observed compared with
previous studies (18).

Present study showed that the best tests for the diagnosis of F = 2 and F = 3 were the com-
bination test similar to the preT1. And also the best test for the diagnosis of F4 was the combi-
nation test similar to postT1. However present study showed relatively weak relationship for
differences between groups compared previous studies in ROC analysis, although T1 maps
showed a clear association with liver fibrosis (18, 31, 32). Recently Pan et al. (33) reported that
postT1 decreased with progression of liver fibrosis contrary to previous studies, but out study
show the same results as previous studies. Haimerl et al. (18) had examined the relationship
between T1 relaxation time and histologically proven stages of liver fibrosis in 65 patients. Hai-
merl et al. (18) did not show a significant difference between adjacent groups in preT1, and
between F1 and F2, F3 and F4 in postT1.

Several MRI-based techniques have been developed for quantitative assessment of liver fi-
brosis. These techniques include MRE, diffusion-weighted imaging, texture analysis, perfu-
sion imaging, hepatocellular function imaging, strain imaging, and T1 relaxation time (34-37).
Of the many suggested techniques, MRE is the most standardized and has been most widely
adopted in clinical practice (38). MRE of the liver is subject to artifacts caused by inadequate
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breath hold and needs additional hardware. Signal may be poor in moderate to severe iron
overload, leading to failed liver MREs. In contrast, T1 relaxation map does not require hard-
ware to be added to the MR system and has been used on most scanners as a research tool.
Further, unlike MRE, it is less affected by biological confounders such as postprandial state,
steatosis, or iron load (39).

Patients with liver fibrosis have an increased risk of hepatocellular carcinoma or cholan-
giocarcinoma, as well as reduced liver function. Many institutes have been using liver MR im-
aging as an initial screening or monitoring test for early detection of cancer in patients with
chronic liver disease. T1 relaxation time can be measured by adding one sequence to the ex-
isting liver MR imaging without additional equipment or requirement of a technician. It took
only 28 seconds to obtain preT1 and postT1 in present study.

The present study had several limitations. First, the present study included patients with
liver fibrosis due to various etiologies, such as hepatitis B and C virus, alcohol, and nonalco-
holic steatohepatitis. In particular, the patient group in the present study differed from that in
the previous study because a significant number of patients in this study had underlying HCC
and hepatitis B. Further studies should be performed in a homogenous patient population
because the etiology of liver fibrosis influences parenchymal changes, which influences T1
relaxation time. Second, the present study used Fibroscan instead of liver biopsy as a refer-
ence standard. Although Fibroscan is known to be reliable for evaluating hepatic fibrosis, the
cut-off value of Fibroscan can be affected by the etiology of liver fibrosis. To minimize this in-
fluence, this study used a cut-off value of liver fibrosis that was set in patients with liver fibro-
sis due to various etiologies (24). Also, because the biopsy was not performed, inflammatory
activity of the liver was not reflected. Finally, the present study was a single-center study that
may have limited patient population.

The present study showed that pre and postT1 relaxation times showed a constant increase
with increase in the severity of liver fibrosis. 1r'T1 showed a constant decrease with increase in
the severity of liver fibrosis. In conclusion, T1 mapping in gadoxetic acid enhanced liver MR
imaging could be a helpful complementary sequence to determine the liver fibrosis stage.
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Fibroscant H| & &%t T1 MR Relaxometry=
o|lg¢et 74

S5 & A+ gadoxetic acid 29574 1F A7 18 G/dollA] T1 o 2kAto] mh/gdghalel
7H gapol| A Thd-fake] AT {7 Aol R-85kA] YohE a1zt gt

CHe I S Ak Rio] olEl= 1031 2HA=0] 1F 247378 /g2 Fibroscang Al &5}
S ohs AEEFHARE AREE|QITE T1 o] AR
ZGA| 9 A (preT1)# F 202 & (postT1), 1] 0|5 7kS] T1 o] hAIZE Zhra&(rrT1)
S 3 H&E A3 94e] B 3D VIBE AlEA sloll 2331 tt. Receiver operating
characteristic (°]5t ROC) w412 ol THd-33F 714 74& 219t 224 9] cut-off go] 27
=] qlct.

Z3 METAVIR score (FO-F4)ol] -2 7Hd-3-3} ¥7|7t S71stell whet, preT13t postTl
Z7FFRA AL, i1 Astelth. PreT19] F29F F3 AFo|(F2, 836.0 £ 74.7 ms; F3, 888.6 +
77.5ms, p <0.05), postT12] F32} F4 AFo](F3, 309.0 &= 80.2 ms; F4, 406.6 &= 147.7 ms, p <
0.05), 12]31 11T12] F39F F4ARO|(F3, 65.4 & 7.7%; F4 57.3 + 11.4%, p < 0.05)°1A1 A%
Foln|gt Zpol & Btk ROC 242 preT13 postT19] H-8-4A 1Hd-R3F ® 71470l
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ZE preT17} postT1e 1H-§3H §717F 571kl whet S7k6kH, T1 mapping©] gadoxetic
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