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carcinoma(HCC) based on enhanced CT image features, and to analyze the prognosis of the disease.
Methods A retrospective case-control study was conducted on 603 patients with pathologically confirmed
HCC. Among them, 519 cases from the First Affiliated Hospital of Army Medical University were randomly
divided into a training group(n=363) and an internal verification group(n=156) in a ratio of 7:3. Another 84
patients from the Second Affiliated Hospital of Chongqing Medical University served as an external validation
group. All patients underwent abdominal CT scan with contrast before surgery. The clinical data and CT
imaging characteristics of proliferative and non-proliferative HCC patients were observed. Binary logistic
regression analysis was used to identify the independent risk factors of proliferative HCC, and a nomogram
prediction model was constructed. Receiver operating characteristic(ROC) curve was plotted to evaluate its
diagnostic performance, and calibration curve and decision curve analysis(DCA) were applied to evaluate its
calibration performance and clinical application value. The model was validated in both the internal and
external validation groups. Kaplan-Meier survival curves were employed to compare the prognosis between
proliferative and non-proliferative HCC. Results Multivariate analysis showed that negative result of HBV-
DNA quantification, incomplete tumor capsule, intratumoral necrosis or ischemia(=20%), and annular
hyperenhancement in arterial phase were independent predictors in predicting proliferative HCC(P<O0. 05).
Our nomogram model for predicting proliferative HCC based on the above clinical imaging features had an
AUC value of 0.805(95%CI: 0.756~0. 854), a sensitivity of 83.19% and a specificity of 64.80% in the
training group. For the internal validation group, the AUC value was 0.793(95%CI: 0.721~0. 854), the
sensitivity was 67. 86%, and the specificity was 75. 00%. In the external validation group, the AUC value was
0. 842(95%CI: 0.746~0.912), the sensitivity was 72.41%, and the specificity was 90. 91%. Calibration
curve and DCA showed that the model had good calibration performance and clinical applicability. The
disease free survival(DFS) of the patients with proliferative HCC diagnosed by pathologically confirmed/
predictive models was significantly shorter than that of non-proliferative HCC patients(training group: P=
0. 005, P<0.001; internal validation group: P=0.006, P=0.006; external validation group: P=0.002, P=
0. 015). Conclusion Our prediction model based on clinical and imaging features can accurately diagnose
proliferative HCC before surgery, and the prognosis of proliferative HCC is generally poor.

[Key words | proliferative type; hepatocellular carcinoma; X-ray computed tomography; prognostic
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f 54(21.60) 57(50. 44) 19(19.00)  27(48.21) 3(5.45)  15(51.72)
BER=YSH 0.336 0.747 0.116
¥ 227(90.80)  106(93.81) 94(94.00) 52(92. 86) 54(98.18)  26(89.66)
H 23(9.20) 7(6.19) 6(6.00) 4(7.14) 1(1.82) 3(10. 34)
TR A AR B 0.114 0.220 0.001
G 202(80. 80) 83(73. 45) 72(72.00)  35(62.50) 49(89.09)  17(58.62)
A 48(19.10) 30(26. 55) 28(28.00)  21(37.50) 6(10.91)  12(41.38)
SKIIIIE ik <0. 001 <0. 001 0.003
¥ 244(97. 60) 84(74.34) 95(95.00)  41(73.21) 53(96.36)  21(72.41)
H 6(2.40) 29(25. 66) 5(5.00)  15(26.79) 2(3.64) 8(27.59)
T N EhAE e 0. 040 0.058 0. 067
¥ 156(62. 40) 83(73.45) 66(66.00) 45(80.36) 49(89.09)  21(72.41)
i 94(37. 60) 30(26. 55) 34(34.00)  11(19.64) 6(10.91) 8(27.59)
N B ik 0. 081 0.272 0.003
J 157(62. 80) 60(53.10) 66(66.00)  32(57.14) 44(80.00)  14(48.28)
f 93(37.20) 53(46.90) 34(34.00) 24(42. 86) 11(20. 00) 15(51.72)
F4 NZHISHIEEE HCCHANIGERREZEFHESERIH
FEAE IEER4 Frifii Wald & AR 95% A% X1 P{E
HBV-DNA =& 1 Bk 0.758 0.314 5.831 2.135 1. 154 ~3.951 0.016
JH e RN S 1. 640 0.324 25. 691 5.155 2.734 ~9.720 <0. 001
I N IRFEE BRI (=20% ) 0. 891 0.301 8.771 2.437 1.351 ~4.393 0.003
BRI A 1. 964 0.510 14.816 7.130 2.622 ~19.385 <0. 001
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AN (BT 2A) 5 G5 414 30 k01 b ég 10 2 308 W ik ik Ak
(E12B) s BERRAT40 T 1D g sh i Ak AR EE DRSS , iRk
D7 AR PRI P A TR (] 2C) 5 P A7 i i
R AR T IE F ITFSE R (18 2D ) 5 3850 = 301 B 5 g o
UK AR FE TCR AL IX, $2 /R RS . HE J (2 Jig 24 i
SRR R HLRZER (B 2F) , o] WA R IRSE (& 2F) .

A 3G 5E AL A MR, R AT M 56 & . TG 5
CT K& 100 : 6 BoRi IR B b Bz IR 2RI, 3 2
B (B 3A) 5 3853 33 45 20 ik D) ik 9 ] S5 A 34 ) 5 Ak
(I 3B) s BESR AT T Ik bR A 1 5 s Ak FRBEV S
Al Jr 2 S P (R 3C) 5 48 58 15 1 R 300 g A
P55 AR T IEH S 5T (181 3D) . HE 34 (00 2 i
s P2 R /AN A5 R (B 3E) , Al UL K 2 37 B 40 il
(F3F).
2.4 ¥R HCC %l K- 155 b A2 A

I 40 A HBV-DNA & & [ & CT 2R/ NE 4 i
FEALEANE R T8 NI BEBLER I ( =20% ) B KB
e R A A B I IR -2 AR 2 W A (T 4) eI el
LAY AT ROC it £k F 10 FH (area under curve, AUC) Ky
0. 805(95%CI:0. 756~0. 854 ) , FURE 83. 19% , F5 57 &
64. 80%; 1E PN 5 56 UE 2 7, AUC Ky 0. 793 (95%CI :
0.721~0. 854) , HURFE 67. 86% , 15 55 75. 00% ; 1E #h

A 5% CT-F42;B: 3 3% CT S MR A; C: 38 9% CT I #H Ak A1 D 33 CT-F 4 E~ P MM e HE 3 &

TBEELH H, AUC M 0. 842(95%CI - 0. 746~0. 912) , i
R 72, 41% 55 55 90. 91% ., 1 o i 48 7= V1| i 4L Fn
GG UFZH v T AR 2 1 £k 5 S PR e i 2z i, e B
LTINS AR W B R R . RS IR R W, I 2 R {E
£7F 0. 13~0. 80, PN 56 UF 41 [ {EL 37 T 0. 08~0. 78 . 4h
TR UAE 2H [ 2 T 0. 09~0. 80, 7E I R 07 vh 7] 4545
ks (5)
2.5 6034 HCC & & TS o7

AWE5T 603 1] i 4 v R Bl 17, Ul 24l b 363
151] 6 2 A AE I ] 9 895. 00(626. 54, 1163. 47)d, N
9 ik 40 rh 156 191 £ 55 AR A7 i) ] S 455. .00 (385. 85,
524.15)d, SNEBEGIE 2 84 15 F & A= A7 IR [R] 4y 1 442. 00
(812.31,2071.69)d. HRHFIZ WA AUC 1) e fE I
FHE K5 TT 9 BA S 23 Ay v XU 28 ARG XURS: 20 5 1 25
2 r o PHLUE S/ AR TR 12 I 9 15 5 7 HCC S8 DFS
i B TAERAFE R HCC 255 (P=0. 005, P<0. 001) ; P
BIE 21 22 g BLIE ST/ R 2 T 1 3 AE R HCC A
DFS i L FHEEFE R HCC 3 (P=0. 006, P=0. 006) ;
A G TE L Hh 25 BEAIE S/ 1812 I 154 38 4 0 HCC 2R
# DFS g 3 X T 3 ¥4 58 A HCC & (P=0. 002, P=
0.015) . JoiE A2 FIE SE I AR A T , 76 i 4
R G R HCC JR A AE P DIBR J5 UG A= A7 % B R Tk
HH A HCC(P<0. 05,8 6) .
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