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Exploring the application of different MRI contrast agents in predicting microvascular
invasion of hepatocellular carcinoma

XU Xun, SUN Shuwen, LIU Qiuping, LIU Xisheng"

Department of Radiology ,the First Affiliated Hospital of Nanjing Medical University ,Nanjing 210029, China

[Abstract] Objective: This study aims to explore the difference between hepatic - specific contrast agent (Gd-EOB-DTPA) and
conventional contrast agent (Gd-DTPA) in predicting microvascular invasion (MVI) of hepatocellular carcinoma (HCC) based on MR
imaging features. Methods: A retrospective analysis of 253 patients with HCC who underwent surgical treatment from January 2010 to
January 2019 (121 cases in Gd-DTPA group and 132 cases in Gd-EOB-DTPA group) were carried out. The preoperative MR imaging
features were evaluated, and MVI - prediction models were established through multi - factor logistic regression. Effectiveness and
differences of the models were assessed with receiver operating characteristic curves and clinical decision curves. A postoperative
survival analysis was also conducted. Results: Lesion size, border invasion in both Gd-DTPA and Gd-EOB-DTPA group, and satellite
lesions in Gd-EOB-DTPA group, are independent risk factors for predicting MVI. The area under the curve (AUC) of two models were
AUCcp-pira: 0.761 and AUCcp.gos-prea: 0.791, respectively. The clinical decision curve shows that Gd-DTPA and Gd-EOB-DTPA have
similar clinical benefits in predicting MVI. Survival analysis illustrated that there were significant difference on the average disease-
free survival time between the MVI-positive group and the MVI-negative group not only confirmed by histopathology but also predicted
by the models. Conclusion: Lesion size, border invasion and satellite lesions are independent risk factors for predicting MVI. The
application of Gd-EOB-DTPA could not obtain more clinical benefits than Gd-DTPA in predicting MVI, but Gd-EOB-DTPA has a
higher sensitivity.
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Table 1 Preoperative clinical data of the patients

Gd-DTPA 41 Gd-EOB-DTPA 41
I IRSEL MVI(-) MVI(+) P MVI(-) MVI(+) P
(n=101) (n=20) (n=100) (n=32)
P 0.471 0.377
5 81(80.2) 18(90.0) 82(82.0) 29(90.6)
4 20(19.8) 2(10.0) 18(18.0) 3(9.4)
AU 0.387 0.893
<50% 17(16.8) 5(25.0) 30(30.0) 10(31.3)
=50% 84(83.2) 15(75.0) 70(70.0) 22(68.7)
JgfL 68(67.3) 14(70.0) 0.815 33(33.0) 14(43.7) 0.269
JE 4 76(75.2) 18(90.0) 0.249 87(87.0) 30(93.8) 0.467
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Table 2 Preoperative MR imaging features of the patients [n(%) ]
Gd-DTPA 4 Gd-EOB-DTPA 4
AR MVI(-) MVI(+) MVI(-) MVI(+)
(n=101) (n=20) P (n=100) (n=32) P
ikt E H 0.797 0.364
14 88(87.1) 17(85.0) 85(85.0) 25(78.1)
=2 13(12.9) 3(15.0) 15(15.0) 7(21.9)
RSN <0.001 <0.001
<5ecm 85(84.2) 8(40.0) 81(81.0) 14(43.7)
=5cm 16(15.8) 12(60.0) 19(19.0) 18(56.3)
R ZRAE <0.001 <0.001
T 84(83.2) 8(40.0) 61(61.0) 7(21.9)
H 17(16.8) 12(60.0) 39(39.0) 25(78.1)
(a1 <0.001 0.132
SEAE 81(80.2) 9(45.0) 29(29.0) 5(15.6)
VT 20(19.8) 11(55.0) 71(71.0) 27(84.4)
RELET 0.007 <0.001
Jo 76(75.2) 9(45.0) 56(56.0) 6(18.7)
H 25(24.8) 11(55.0) 44(44.0) 26(81.3)
NERYSH 0.061 <0.001
Jo 91(90.1) 15(75.0) 94(94.0) 21(65.6)
H 10(9.9) 5(25.0) 6(6.0) 11(34.4)
I el Ak 0.027 0.027
" 83(82.2) 12(60.0) 79(79.0) 19(59.4)
H 18(17.8) 8(40.0) 21(21.0) 13(40.6)
i 1 A 0.101 <0.001
Jo 95(94.1) 16(80.0) 75(75.0) 13(40.6)
H 6(5.9) 4(20.0) 25(25.0) 19(59.4)
TTPVI 0.005 <0.001
¥ 99(98.0) 16(80.0) 83(83.0) 15(46.9)
H 2(2.0) 4(20.0) 17(17.0) 17(53.1)
il 0.061 0.477
Jc 91(90.1) 15(75.0) 78(78.0) 23(71.9)
H 10(9.9) 5(25.0) 22(22.0) 9(28.1)
KL 0.025 0.068
¥ 90(89.1) 14(70.0) 76(76.0) 19(59.4)
H 11(10.9) 6(30.0) 24(24.0) 13(40.6)
I Ik A 0.002 0.057
Jc 98(97.0) 15(75.0) 98(98.0) 30(93.8)
H 3(3.0) 5(25.0) 2(2.0) 2(6.2)
T Sl AT — 0.053
Jc — — 66(66.0) 15(46.9)
H — — 34(34.0) 17(53.1)

T MVIBORFPEARE o AU LB G SERA Tl HARE Bt IS TE R R iz o
GRARZRAER TR MVI S e R . RN i A0 M R 5 G, R B e 9 e 4
ASBIEFE G e 59 MVISR S G Z A EERRTERT 2R B B, TR A0 B S8 iy , e A= MV Y A]
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Table 3 The results of multivariate analysis and consistency
i Il RS AR AR AE £ OR 95% ] {5 X [i] Kendall 2%k P{a
Gd-DTPA 4H Py SN 1.435 4.202 1.262~13.985 0.996 0.019
PR ZEME 1.312 3.715 1.117~12.359 0.668 0.032
Gd-EOB-DTPA 41 kLR 1.068 2.910 1.088~7.786 0.992 0.033
PR 1.304 3.684 1.373~9.885 0.532 0.010
NER:YSS 1.257 3.514 1.095~12.413 0.729 0.041
Aol B
—Gd-DTPA 4] — Gd-DTPA 41
0.8 —Gd-EOB-DTPA 4 031 — Gd-EOB-DTPA 4]
—All —All
sy 067 3 0.2
0.4 £ 0.1
0.2
O - \]
0- T T T T T 1
0 02 04 06 08 10 0 02 04 06 08 10
1SR [ %
A HZHARI ROC 8] B : HZAAEI DCA 4],
1 TR BIRAE
Figure 1 Performance of the predictive models
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Figure 2 Disease-free survival curves of the predictive models
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i A1 Ry 30 439 1910 B~ 45 R R B A1, MV RS R
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HEAT A3 24 O, W58 3R IR JR s AL A A S B AR
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WHFEISIE

MRI A 538 53 [ 43T /K SRS 55 CT A
WA 2o R, AR, A2 g H
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Gd-EOB-DTPA ZH Tl 455 84 AUC AH I , #H LE T Gd-
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SRR, 33X AT BEH N Gd-EOB-DTPA 1 4 T I A4
S X 7 AT A7 T 40 A T A ML R
3z 22 KR ) 28 17 1 200 R e R, SR T
b K HL R O H 0L 7RI iE JF 3 & T R A
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ZH AR AU ) MV BHE2H -5 MV R 20 19 SF- 34 6
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Gd-EOB-DTPA 2 , % 73 fE # B DT I [H) J, — o A 32
| T S - 4 T e A A I ) B e AR
S RREHERE —E BT R 22 . IR, W EE R —
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R TIIE .

25 ERTR ikt KN ki R 2B 1 ) TR
Sk & AU MVI B9k 57 fE B 2R . Gd-DTPA 5 Gd-
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%25 5 GAd-EOB-DTPA HA7 4 e o Uk B
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