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Spectral CT parameters combined with GPC3 and endoglin for
evaluating microvascular invasion of liver cancer and analyzing
impact factors of 3-year postoperative mortality

YANG Ruijing'", MA Lei', HU Niuniu', LIU Hongming', CHEN Rushi', REN Xiaozhuan®
(1. Department of Medical Imaging, 2. Department of Ultrasound, Henan Provincial
People’s Hospital s, Zhengzhou 450003, China)

[Abstract] Objective To observe the value of spectral CT parameters combined with glypican-3 (GPC3) and endoglin for
evaluating microvascular invasion ( MVI) of liver cancer, and to analyze the impact factors of 3-year postoperative
mortality. Methods Totally 204 patients with liver cancer were retrospectively enrolled and divided into MVI group (n=
113) and non-MVI group (n= 91) according to postoperative pathological findings. Clinical data and spectral CT
parameters were compared between groups. The efficacy of GPC3, endoglin and spectral CT parameters being significantly
different between groups for evaluating MVTI of liver cancer were assessed using the area under the receiver operating
characteristic curves (AUC). Univariate and multivariate Cox regression analyses were performed to screen independent
impact factors for 3-year mortality after liver cancer surgery. Results The proportion of liver cirrhosis, Child-Pugh grade
B. the levels of alpha-fetoprotein ( AFP) and carcinoembryonic antigen (CEA), GPC3, endoglin, arterial phase (AP)-
iodine concentration (IC) (AP-IC), AP-normalized IC (AP-NIC) and AP-effective atomic number (AP-Zeff) in MVI group
were all higher than those in non-MVI group (all P<<0. 05). AUC of combination of GPC3, endoglin, AP-IC, AP-NIC and
AP-Zeff for evaluating MVT of liver cancer was 0. 938, higher than that of each single index (AUC=0. 774, 0. 791, 0. 712,
0.808 and 0. 749, respectively, all P<{0.05). The 3-year postoperative mortality rate in MVI group was higher than that
in non-MVI group (48.67% [55/113] wvs. 24.18% [22/91], P<C0.05). Liver cirrhosis, Child-Pugh grading, AFP,
CEA, GPC3, endoglin, AP-NIC and tumor growth across lobes were all independent impact factors for 3-year mortality
after liver cancer surgery (all P<C0.05). Conclusion Spectral CT parameters combined with GPC3 and endoglin could
effectively evaluate MVT of liver cancer. Liver cirrhosis, Child-Pugh grading, AFP, CEA., GPC3, endoglin, AP-NIC and
tumor growth across lobes were all impact factors for death within 3 years after surgical resection of liver cancer.
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2% 5 kL B IR 4E 1 (alpha-fetoprotein, AFP) |38 JIE $1i
J& (carcinoembryonic antigen, CEA).GPC3. N [ ¥
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B 1 HBEP. 44 FEAE MVI AB. JFEHI AP(A) . VP(B)
CT BRI 2250 T Be S B A3 5150 Ak 25597 () » VP it Ak B 911K
C.D. T IC M 4395 4t AP-IC Jy 18. 24 mg/ml, AP-NIC 4 0. 13, VP-IC
4 19. 26 mg/ml, VP-NIC 4 0.50; E. F Zeff &M 555 kbt AP-Zeff
8.63 B2 HBEH.48 %, L MVI AB. PRSI APCA)
VP(B)CT BRI TG B2 B R85 s 4k 4571 () . VP b B
B ; C.D. F IC K45 9% 4 AP-IC & 19. 13 mg/ml, AP-NIC
0.19.VP-IC Jy 18. 15 mg/ml, VP-NIC 3} 0. 49; E. T Zeff &l 15 %5 &t

El AP-Zell i 8. 60
#1113 BIfE MVI K 91 BIARFE MV 8 85 IR 5OR X BERE CT S8t

205 ERY () % BMI(kg/m?) ﬂigfﬁ (’hlliiPugh ﬁg&};%) AFP(ng/mD CEA(ng/ml)
MVI 2 (n=113) 57.348.6 58 55 23.2343. 87 82 85 28 20.46+3.17 4.0842.13
E MVI4H (n=91) 56.448.9 51 40 22.7843. 64 49 80 11 19.37+2. 84 3.27+1.57

/¥l 0. 691 0.451 0. 848 7. 687 5. 250 2.556 3.025

P4 0. 490 0.502 0. 398 0. 006 0. 022 0.011 0. 003
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205 (:;rj) Wfﬁf? Eufwgﬁﬁ ' >%ﬂ+ Jih 988 BL A% (em) AP-IC(mg/ml) AP-NIC
MVI 4 (n=113) 33.9246. 04 6.031.06 47 52 14 2.5120. 89 18.3743.53 0.3020.13
JE MVIZH(n=91)  28.18=4.50 4.9240. 91 41 38 12 2.36=40.73 15.39+3. 83 0.1940. 06

M 7.535 7.913 0.372 1. 295 5. 770 7. 455

P <20. 001 <<0. 001 0. 830 0.197 <<0. 001 <<0. 001
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MVI 2 (n=113) 8.3141.99 1. 8740.73 17.94+4. 62 0.4440. 21 8.51+1.14 2.480.47
E MVI4H (n=91) 6.7641.29 1. 714+0. 64 17.5443. 12 0.41+0.17 8.3340.96 2.37+0.45

i 6. 421 1. 643 0. 706 1.102 1. 202 1. 693

P i <<0. 001 0.102 0. 481 0.272 0. 231 0. 092
7 BMI: A& i 5 46 50 (body mass index)
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e 1 AP-NIC K Josig 5 0t 24 K 844 JFF 48 RS 3 4F SE T
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021 PR 3 Wi

— B ) N
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0 02 04 06 08 1.0 KM T PR A A R i B 2 A A T MV
155 © B AR 2K 5 SR W 08 T 0 B B O T
B3 GPC3. R (1 B fE i CT 2500 L4 T A B LR | o iR I 2 T RO AR AE . GPC3
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‘ Bk I o VAL TS S
#£ 2 GPC3.NEHEH. . B—REIE CT S5O B G TEAE TR MV 3L fE 00 N RN EEELT

it AUC95% CD EERWE  SUBE (%) RERED ABIER - it JEOS
GPC3 0.774(0. 710,0. 829) _ 31.03 ng/ml 70. 80 74.73 0.455 P L P B 2R A R 1 2 4
PR 0.791(0.728.,0.844)  5.60 ng/ml 69.03 80. 22 0.493 21, 0] 0 H] Smad3 # S 0E ML
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2 °
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— - PE& TR 1 2 3 32 5 Ao 15
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32 ¥ I
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