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Abstract

Objective: This paper aims to comprehensively analyze the risk factors affecting the recurrence of
primary liver cancer after hepatectomy, and to construct a clinical prediction model to provide a
basis for early identification of high-risk patients and formulation of individualized treatment strat-
egies. Methods: The clinicopathological data of 326 patients with primary liver cancer who under-
went hepatectomy from January 2019 to December 2023 were retrospectively collected. The cumu-
lative recurrence rate was calculated using the Kaplan-Meier method, and univariate analysis was
performed using the Log-rank test. The Cox proportional hazards regression model was used for
multivariate analysis to screen for independent risk factors. A nomogram prediction model was
constructed based on the independent risk factors, and its performance was evaluated by the con-
cordance index (C-index), calibration curve, and decision curve analysis (DCA). Results: During a
median follow-up of 38 months, 149 of 326 patients experienced recurrence, with an overall recur-
rence rate of 45.7%. Multivariate Cox regression analysis showed that tumor diameter > 5 cm (HR
= 2.14, 95% CI: 1.48~3.09), tumor number = 2 (HR = 1.92, 95% CI: 1.32~2.79), microvascular inva-
sion (MVI) (HR = 2.56, 95% CI: 1.78~3.68), satellite nodules (HR = 1.98, 95% CI: 1.35~2.91), pre-
operative AFP > 400 pg/L (HR = 1.67, 95% CI: 1.18~2.36), and non-anatomical hepatectomy (HR =
1.58,95% CI: 1.12~2.23) were independent risk factors for postoperative recurrence (all p < 0.05).
Subgroup analysis revealed that early recurrence was mainly associated with tumor invasiveness
factors, whereas late recurrence correlated more with the underlying liver disease background. The
C-index of the constructed nomogram model was 0.812. Both the calibration and decision curves
indicated good clinical predictive efficacy and net benefit. Conclusion: The recurrence rate of pri-
mary liver cancer after hepatectomy is relatively high. MVI, tumor burden indicators, AFP levels,
and non-anatomical hepatectomy are independent risk factors for recurrence. The nomogram
model constructed based on these factors facilitates individualized prediction of recurrence risk.
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EUBPE A 2019 4 1 % 2023 45 12 B SHIAIAEFRIE IF I SMRBE S IF IR A T 97 1055 L4 26
MIERVERY. SIAFRE: O ARJFRERRR L AR @ B2 RO BRI DI: @ WPWEERER 5
B, @ RIS 80 L © REMEE > 6 A, HRE: © SRR EEENE, © &
HIB i 2 AT R BETACE) RS SUMBIATT: © AEABIELRIE 30 Ki): @ AJF5RI;
® FFIhEE Child-Pugh C 2%,
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W B BIARAT . AR AR JEREETI R, RATZRVEFREER . Hhl. SRR EREBMD. Y 5
(LRFS FPEALEE) . SRIR M A (AFP. FFIhEE. RIEVES W NLR 55)PL & ALBI (H & H - BHAR) 7 2% .
AR BRVEFETF RN B B8 1) T AR5 A5 P SR AR PE IR SR A i 55 . R S5 2
PERMUIE IR N B H . MR . G . RS MVI M EEH R IZRES. BUE R E X
ARG 2 FRN(L4 NI RERNE R, BIHERE ARG 2 FULERENE R
2.3. itESE

K H SPSS 26.0 & R 4.1.0 BTG50 IESOAHHERR U irEEL R, FRIESH A
GBI AR AL B (DY A AL )F 7R« SR Kaplan-Meier 7515 T2 K A7 R (RFS), AIALECRH Log-rank &
56, KRR M p < 0.10 KIS EYY N Cox LA XU [B1 AR A 33047 22 [ 3R 20 M, FF 15 XU EL(HR) A&
95% ] {5 X [B](CI). FE T ISR R =M R A4 (rms A0)Fy @ 41 2k AR, 3 — S0P 48 $(C-index)
TS Bl 28 % e 5 28 20 BT (DC AL B [X 4 FE Sl R I EE . B p <0.05 NZERE G Lo
3. &R
3.1. BEIGKRIEIHTE

WA I 326 FlEE, HdBEME 258 #1(79.1%), ot 68 5(20.9%); F#k < 60 £# 178
(54.6%). HBV RHPURHMEE R & 80.4% (262/326), &I b 65.6% (214/326). R EETEAL EoR,
IR EAE > 5 cm & 128 151(39.3%), MVI [AE 124 151(38.0%). EARIELL I AR FREFEVE WL % 1.

Table 1. Baseline clinicopathological characteristics of patients

= 1. BEELIRARRIEFHE

ZE PiES Bl %) B (%)
AR S5 Thee
HBsAg FF /B 262/64 80.4/19.6
JH-E4 B 214/112 65.6/34.4
Child-Pugh 732} A B % 298/28 91.4/8.6
ALBI 42 1402 8% 3 % 212/114 65.0/35.0
AFP /KF <400 pg/L/>400 pg/L 212/114 65.0/35.0
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JHRRAE
i8R/ <5 cm/>5 cm 198/128 60.7/39.3
iR % H AN ZA 256/70 78.5/21.5
UL AL MV /B 202/124 62.0/38.0
MEVS S T/H 258/68 79.1/20.9
FARMER
FARNH J I B2/ e 176/150 54.0/46.0
FARITA SRR e DB/ AR AR I 188/138 57.7/42.3
PIE RIS RO/RI 298/28 91.4/8.6
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Figure 1. Overall patient recurrence-free survival curve
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R KT ER, Child-Pugh B 4% ALBI2/3 . MR ER >Sem. ZRMBE. 77 MVIL. {775 T
b AR, ABEATERE. AFP>400 pg/L FEMEHIMEFUIBR . R1 PIBR & NLR >2.6 58 &k %3 MH K (p
<0.05). # LIRRZ F IR EER RPN L HEK Cox [HIHSHT, 458 HIN: MR ERS >5cm. MREHH
>2 4 MVL. BEE. AFP >400 pg/L. ARG IR 2 52 mi R f5 52 R BT fE R R 36 (3 2).

TEET I B R R M ep, AR R 3 85 IR R (R 2 5w S AR 1 DI Bk 2 A 5534 p
<0.05); TMiHEIAE KN 5 FFREfL(HR =2.18, p=0.022) 52 ALBI 73#% 2/3 2%(HR =2.46, p =0.002)2 & %,
M5 MVI %5 g 2= F8 bR AH LR -
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Table 2. Cox regression analysis of risk factors for recurrence after primary liver cancer surgery

2. RAMFRAREXERERE Cox EYASH

A LS » ZHEEST
HR (95% CI) HR (95% CI)
Child-Pugh 43 %(B %) 1.68 (1.02~2.77) 0.042

ALBI 73 %(2/3 2%) 1.73 (1.25~2.40) 0.003 1.47 (0.99~2.18) 0.055
JiiJB B 4% (>5 cm) 2.24 (1.62~3.09) <0.001 2.14 (1.48~3.09) <0.001
M EH (1) 2.15 (1.51~3.05) <0.001 1.92 (1.32~2.79) <0.001
MVI () 2.68 (1.94~3.70) <0.001 2.56 (1.78~3.68) <0.001
PEMEE) 2.36 (1.66~3.35) <0.001 1.98 (1.35~2.91) <0.001
AFP 7K°F-(>400 pg/L) 2.02 (1.46~2.79) <0.001 1.67 (1.18~2.36) 0.004
FARITAEEMRIE) 1.81 (1.31~2.50) 0.002 1.58 (1.12~2.23) 0.009

3.4. MAHREAE ST

BT ZRZE Wi K 6 TUMSLEREER, M E R AR G 2RI LR, 50IF4
BT, A EE BRI R, T 1 4E 2 4E. 3 LR KRAEFM C-index A% 0.812. R Lk
g5 BAROR TN A R MR 5 SERRBE VT ML S ) & . DCA BIZREoR, % FIZRIEITE 10% 2 60% ) i (1 HE 2 [X
6] P 3 LA TE TR IR I PR VIR 2 o ARAR AL A48, AR TR B3 Rl N = A KB S5 4. IRFEA (5> < 150
) HE(150~200 73R R fE2H(>200 4. =HLEBE ISR E R F D 3N 28.0%. 48.5%A1 68.4%,
2 5 B BE 5 L(p < 0.001), TFESSZARE &5 1 XK 2 2 Bg
4. Wig

FEVIBRA J5 B R A ) 20 J5 R e S K 32 7 R A% o M S o AT Sl st [ Ji 1k A 37 o Al ¥ s, R 4k
BHER S BIARBAEH CRIESRAL, BEARG ST RENIE 45.7%, BHETTARE 2 FAMFAE K.

HEARAHAE T, BB Y AT TR FRCR A& MV HR = 2.56) 3L H fedZ O T . MV /E N
e 4 A2 A P P AT A ) BB R B 2R, B SRR TR I N B o 1K 5 BRAE A ST 9T (0 458
WA [5][6]. BEAh, MEAREL. 2t kAR S E 5 T EM) LK SR AFP [FIRE SO T iR i)
RIPBRHIE. TEWRITA SRR ZR T, AHEFOUE SR AR 1 A VIR & SR s el R &, B4 4 om
HEmBERN “FIER” PR EYEZE, X T FARS NGB B R MREE 5. 5
RN JF R B I 1T K 2 SCTE [ — B B (Couinaud  JFFB) A R AE SR RS AR 5. ) P D) gl 5 AN RS 3 D) B
PRIHIR AT D0 g S S 120 /b VR4, i DL e 4 ok TR St 4 N 8 AR RO/ NI R A o 3K ke B (0 A A% A
FARONG SO N PO IS T, R A R I RIS R . A, fRRIPEIT DI Bl e R R 2 R
Fp R I S LA N R ZY, A BT T X — R A B BOR R 7], X — PR, fERRAT BRI,
REZ A MHTER T, MRIVERF VIR RAE N AR, JEH RN TR R B A S REB K IE. £
R B AFP B3 T m) .

AT, ASBE TR IR T S S W S R U R R . R R I e R R R
SRR AR B RRAE, X3RN SRR TR 8t B A A G U AR ) 2 S R T A IR AR B
WEATS S 532 1 ALBI 23 40) . FFREAL B AR BE 8 L 90RE 5 B AR 51, O “BAEIMs " IR AR L T
WG 4T [8] [9]0 T AHE U A R B AL I KU 4y JEFRHE(IRSE < 150 73+ " /& 150~200 47
FfE >200 47), BATEEH LN AMEER G IRKERR: 1) fFxtmfad s, ARG 2 4 P RSt = 4
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SRR (R 2~3 N A E A AFP KAFIEER, B 3~6 AT CT/MRI), FEamZid iR
FIF R 22 S bk A7 #2 2E(TACE) #A Bl SR G BAYT s 2) Extpfaadl B, uGEE M
BEVIFRIECR G 2 SENTE 3~6 MHET), 4G BT IhReit & KAt BB ME % I8 BTl 3) &%t
RfELLEE, NG SRV RbG, B EEST . thah, HF&FmNE k& ERRWITEL. ALBI
2/3 R, RMEEER 2 ER IS R i, U5 % & S U R SR R 2T e U EE . ORI
1BIT), CACKE A DSOA S, TU7 3 A6 g

AP 5K R 00 B2 R T B 4 R T W PR BT % P R B 5 2R AR 4B A, PR AR IIE C-index 1A% 0.812,
B BRI R TV . AHARBE FTMFAE— @ MR PR AF s e F,  Hgh R E T
RKRATHENE . Z ORI RFEART A T LA IE . B4, REEINFS I B E e S SR e br, S
RRAETHE R Lk B (W EE 7).
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