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HWE. a4 FiT4LE R =4 ( gadolinium-ethoxybenzyl-diethylenetriamine-pentaacetic, Gd-EOB-DTPA , & #& EOB)
¥ 3% MRI % £ & A A A2 2 (hepatobiliary phase, HBP) Z s 44& 4% 5 %4 % (hypovascular hypointense nodules,
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ADC) 15 A CR & LA Z 1) 8 £ 734 A %t 5% 5L (P<0.001, P=0.001) , ROC & 5 #7 B 7, A A2 80 58 40 % |
ADC 185 CR o M3 HHN #452 H B A B 34F 69 TR 2 A%, SR JE 2 51 A 72.2% ,96.9% . 87.5% , 4% -1k 4 51
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Abstract: Objective To explore the value of multiple quantitative parameters of gadoxetic acid ( gadolinium-ethoxy-
benzyl-diethylenetriamine-pentaacetic ( Gd-EOB-DTPA, abbreviated as EOB ) enhanced MRI in predicting the risk of
progression of hypovascular hypointense nodules (HHN) in hepatobiliary phase (HBP). Methods Patients with HHNs
in hepatobiliary phase examined by EOB enhanced MRI (EOB-MRI) in Qilu Hospital of Shandong University were di-
vided into stable group and unstable group through follow-up. The baseline and imaging characteristics of the lesions
were observed, and some parameters were measured and calculated. The differences of baseline quantitative parameters
between the two groups of HHN were compared. Receiver operating characteristic (ROC) curve was used to analyze the
predictive efficiency of each quantitative parameter on nodular stability. Binary Logistic regression was used to analyze
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the risk factors for the progression of HHN in hepatobiliary phase. Results There were significant differences in the
mean value of T,WTI signal, contrast-to-noise ratio (CNR) at T,WI and hepatobiliary phase (CNRTZWI, CNR ;5 ) »
contrast ratio at hepatobiliary phase ( CR,;,) and hepatobiliary phase enhancement rate between the two groups (P =
0.045, P=0.037, P=0.043, P=0.049, P=0.003). There were significant differences in apparent diffusion coefficient
(ADC) value and CR . between the two groups ( P<0.001, P=0.001). ROC curve analysis showed that hepatobiliary
phase enhancement rate, ADC value and CR . had good predictive power for evaluating HHN stability , with sensitivi-
ties of 72.2% , 96.9% , 87.5% and specificities of 72.7% , 54.5% and 63.6% , respectively. High signal intensity on dif-
fusion-weighted imaging( DWI) and the enhancement rate of HHN in hepatobiliary phase were predictors of the progres-
sion of HHN in hepatobiliary phase. Conclusion The hepatobiliary phase enhancement rate, ADC value and CR ;. of
EOB-MRI multi-quantitative parameters are helpful for the risk stratification of HHN in hepatobiliary phase.

Key words: Hypovascular hypointense nodules in hepatobiliary phase; Gadolinium-ethoxybenzyl-diethylenetriamine-
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Figure 1

HHNSs in hepatobiliary phase had no progress (stable group)

A 57-year-old male with a history of chronic hepatitis B. Figures A-G were baseline Gd-EOB-MRI images, and a HHN in
hepatobiliary phase was seen in the left lateral lobe of the liver ( Figure 1A). There was no abnormal signal and enhance-
ment on plain scan and contrast-enhanced scan. Figures H-N were the Gd-EOB-MRI images, and the HHN in the left lobe
had no signal change after follow-up for 441 days.
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Figure 2 HHNSs in hepatobiliary phase have progressd (unstable group)

A 55-year-old male with a history of chronic hepatitis B. Figures A-G were baseline Gd-EOB-MRI images, and a HHN
in hepatobiliary phase was seen at the right edge of the right lobe of the liver, which was unclear on T, WI and T,WI,
with slightly high signal on DWI and no abnormal enhancement on dynamic enhanced scanning. Figures H-M were the
Gd-EOB-MRI images follow-up for 209 days. The HHN on plain flim was similar to that before, and was obviously en-
hanced in the arterial phase.
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Table 1

Comparison of conventional MRI features between stable and unstable HHNs at baseline

LEATRRE SENTHE BEH(n=36) AREEH(n=22) K P
i, % — 55.7+7.2 57.9+5.9 — 0.244
ezl 0.488
5 45 29 16 —
5’8 13 7 6
T, WI 0.71 0.199
R 10 8 2
FEkfFS 48 28 20
T,WI 0.76 0.001
EZERSS 35 28 7
RS 23 8 15
DWI 0.78 <0.001
eSS 36 30 6
1R 22 6 16
I TRK I B A 3R 0.72 0.134
El55 31 22 9
Ri5% 27 14 13

23 EESHWSW

2 W BRI L ki 2 I 2 R
I —%E (ICC 2 0.79~0.86) . AFaE 4] HHN 1)
T, WI & s 250 TAE 41 HHN, T, W1 {5 51
{6 1% CNR .,y 25 A G 22 B X (P<0.05) s A FaE
20 HHN (%) JIF 10 8 22 1 2 5083 K T 52 € 41 HHN,
CNR 5p \CR o M AE U5 AL 56 25 R 39 Be 22 7
X (P<0.05), 0.3 2, FaxEdlHif 4 4~ HHN £
it ADC {8t B0 5 5 £5 08 B 2 B, B 4045 22
MAFEEL HAN 1 32 Mg 4 HHN ) ADC 18,

AFasEZH HHN 1P ADC {8 M CR & THa 8
21 HHN, 2R A5 5 L (P<0.05) , L3 3,
K F ROC k43 #r i/, FFRH 3% L 2R ADC
B} CR e PEA HHN F2UE M H A R 472068, AUC
53911 0.732,0.781 ,0.776,, 4 T JE I 55 Ak F /N F
0.496 I HI W A Fa iE HHN (98U K 72.2% |, 57 5
MR 72.7% , 2% ADC {H/NTF 0.950x 10 mm°/s i} H)]
WA F2 2 HHN (0 8O E R 96.9% | FF = Pk K
54.5% ;24 CR,,./NT 0.685 B HIWi A E HHN Ay
B 87.5% RN 63.6% , VLK1 3~5,

F2 ARG E Y HHN £4: T, WI PGS & 22500 ik
Table 2 Comparison of quantitative parameters of HHNs on baseline T, WI and hepatobiliary
signal between stable and unstable groups

EESH AREH(n=22) FarEZH (n=36) P z
T, WI {55 F¥1E 525.87(301.27,675.46) 420.09(262.59,512.55) 0.045 -2.003
CNRy v, 18.82(0.41,33.39) 0.53(-2.04,9.97) 0.037 -2.083
SNRy w, 68.87(52.49,98.23) 50.66(26.35,82.90) 0.106 -1.619
CRy i 1.24(0.86,1.38) 0.92(0.65,1.33) 0.084 -1.731
HTRE {5 531 405.86(322.29,499.74) 419.54(345.74,533.78) 0.405 -0.833
CNR;pp -28.87(-50.45,-18.88) -21.98(-32.30,-16.70) 0.043 -2.019
SNR 5 65.28(44.97,74.71) 76.48(47.78,104.16) 0.229 -1.202
CR,5p 0.79(0.56,0.87) 0.86(0.68,0.99) 0.049 -1.971
FFAR Y55 AL %R 0.42(0.27,0.52) 0.59(0.42,0.78) 0.003 -2.941
*3 AREEHMEEEYH HHN 24 ADC HEBSEN ILE

Table 3 Comparison of quantitative parameters of HHNs on baseline ADC value between stable and unstable groups
ERSH TraEdl(n=22) FBEH (n=32) P z
SE45 ADC {H (X107 mm?/s) 0.95(0.91,1.14) 1.22(1.05,1.29) <0.001 -3.486
CR, e 0.66(0.59,0.76) 0.83(0.71,0.94) 0.001 -3.415
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Figure 3 ROC curve of hepatobiliary phase enhancement rate
in stable and unstable HHNs
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Figure 4 ROC curve of average ADC value in stable and un-
stable HHNs
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Figure 5 ROC curve of CR, in stable and unstable HHNs
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Table 4 Univariate and multivariate Logistic regression analysis of predictors of progression of HHN in hepatobiliary phase

AR ikl SRR
OR(95%CI) P OR(95%CI) P

T, WI =5 0.350(0.067~1.827) 0.213 1.456(0.119~17.758) 0.768
T,WI &f5% 7.500(2.276~24.717) 0.001 7.714(0.653~91.114) 0.105
DWI Ef5 5 13.333(3.692~48.147) <0.001 12.824(1.651~99.584) 0.015
[Tk B IR BRI S 2.270(0.769~6.699) 0.138 0.933(0.164~5.320) 0.938
JHRE G R fh 2 0.074(0.006~0.929) 0.044 0.002(0.000~0.213) 0.008
FETERE D7 A8 0.474(0.113~1.984) 0.307 0.259(0.023~2.912) 0.274
4595 2 75>9 mm 0.644(0.184~2.246) 0.490 1.347(0.173~10.482) 0.776
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