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Abstract

Key words

Background and Aims: Surgical resection remains the preferred curative treatment for patients with
solitary hepatocellular carcinoma (<5 cm) complicated by liver cirrhosis. However, optimal strategies
regarding surgical approach and resection margin width remain controversial due to limited hepatic
functional reserve in these patients. This study aimed to evaluate the impact of surgical methods and
margin width on postoperative prognosis, identify independent prognostic factors, and develop a
prognostic prediction model to support clinical decision-making.

Methods: A retrospective analysis was conducted on 280 patients with solitary hepatocellular
carcinoma <5 cm in diameter complicated by liver cirrhosis who underwent surgical treatment between
January 2020 and June 2022. After excluding patients lost to follow-up, 272 cases were included in the
final analysis. Patients were stratified into favorable and poor prognosis groups based on 3-year
postoperative outcomes. Differences in clinical characteristics, tumor features, and surgery-related
variables between the two groups were compared. Multivariate Logistic regression analysis was
performed to identify independent prognostic factors, on the basis of which a prognostic prediction
model was established and its predictive performance was evaluated using ROC curve analysis.

Results: Multivariate Logistic regression analysis demonstrated that non-anatomical hepatectomy (OR=
4.221, 95% CI=2.031-8.732), resection margin width of 0.5-1 cm (OR=2.863, 95% CI=1.542-5.318)
or <0.5 cm (OR=5.155, 95% CI=2.481-10.692), Child-Pugh grade B (OR=3.127, 95% CI=1.451-6.723)
and grade C (OR=6.890, 95% CI=2.132-22.351), increased tumor diameter (OR=1.891, 95% CI=1.211-
2.952), and macrovascular invasion (OR=3.781, 95% CI=1.653-8.672) were identified as independent
risk factors for poor postoperative prognosis (P<0.05). The Logistic prediction model achieved an area
under the ROC curve of 0.935 (95% CI=0.892-0.978), with a sensitivity of 90.21%, a specificity of
86.45%, and an optimal cut-off value of 0.46.

Conclusion: For patients with solitary hepatocellular carcinoma <5 cm accompanied by liver cirrhosis,
anatomical hepatectomy with a resection margin of at least 1 cm is associated with improved
postoperative outcomes when hepatic functional reserve permits. The proposed prognostic model
provides a valuable tool for individualized surgical planning and risk stratification.

Carcinoma, Hepatocellular; Liver Cirrhosis; Hepatectomy; Margins of Excision; Prognosis
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Table 1 Comparison of baseline characteristics between the favorable prognosis group and the poor prognosis group

TRl TiE K14 (n=160) WUGA R4 (n=112) X P
AR (S % £ 5) 52.73+6.37 58.26+7.61 6.499 <0.001
PERn(%)]

5 109(68.12) 88(78.57)

i 51(31.88) 24(21.43) 3600 0.058
A (%) ]

iR 39(24.38) 36(32.14) 1.991 0.158

BRI 31(19.38) 25(22.32) 0.350 0.554

S0 21(13.13) 16(14.29) 0.076 0.783

HBV &3 139(86.88) 102(91.07) 1.149 0.284
JFEhfE Child-Pugh 43-4%

A% 141(88.13) 68(60.71)

B4 15(9.37) 35(31.25) 27.816 <0.001

CH 4(2.50) 9(8.04)

PR A
Jiba Ei A% (em) 3.75+0.84 4.18+0.92 3.994 <0.001
178 n(%)]
il 72(45.00) 49(43.75)
I 88(55.00) 63(56.25) 0.042 0838
KR (%)] 9(5.63) 36(32.14)
I TER bk R 2(1.25) 9(8.04)
I Tk 32253 3 =20 3(1.88) 17(15.18)
AL 3(1.88) 8(7.14) 3954 <0001
T EE KR 1(0.62) 2(1.79)
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Table 2 Comparison of surgical characteristics between the favorable prognosis group and the poor prognosis group [ (%)]

iges )5 K44 (n=160) FilJE AR R4 (n=112) X P
FAI A

file PRI UT R 121(75.63) 48(42.86)

FEARESIVENTI R 39(24.37) 64(57.14) 30066 <000t
VI 55 (em)

=1 130(81.25) 49(43.75)

0.5~<1 23(14.37) 38(33.93) 43347 <0.001

<0.5 7(4.38) 25(22.32)

Fx3 BEWEZMWEZENSEZE Logistic B34 #7

Table 3 Multivariate Logistic regression analysis of factors associated with postoperative prognosis

A i ﬂf&ﬁﬁf B S.E. Wald P OR(95% CI)
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B4 (vs. AZ) 1.140  0.468 5.934 0.004 3.127(1.451~6.723)

CH(vs. AZR) 1.930  0.652 8.762 0.002 6.890(2.132~22.351)
JiiEg E AR S (em) 0.637  0.245 6.760 0.005 1.891(1.211~2.952)
KR J=0,f=1 1330 0.502 7.019 0.002 3.781(1.653~8.672)
FARITX fEFIPEDIBR=0, AEMFFIPE DI BR=1 1.440 0485 8.815 <0.001 4.221(2.031~8.732)
CIE 35S >1 em=0,0.5~<1 em=1,<0.5 cm=2

0.5~<1 em(vs. 21 cm) 1.052 0375 7.870 0.002 2.863(1.542~5.318)

<0.5 cm(ws. =1 cm) 1.640 0518 10.024 <0.001 5.155(2.481~10.692)
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