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Effect of anatomic liver resection on prognosis of patients with hepatocellular carcinoma
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[Abstract] Objective To explore the effect of anatomic liver resection (AR) and non-anatomic liver resection (NAR) on
the prognosis of patients with hepatocellular carcinoma (HCC). Methods The clinical data of 721 HCC patients, who were
treated between July 2008 to July 2009, were collected from Eastern Hepatobiliary Surgery Hospital; the patients included 317
undergoing AR and 404 undergoing NAR. The prognosis of the patients was compared between the two groups by using the
Kaplan-Meier method and log-rank test. The influence factors of the prognosis were analyzed by using the Cox proportional
hazards regression model. The propensity score matching method was used to eliminate the selection bias in clinical and
pathological features. Results The 1-year, 3-year and 5-year overall survival (OS) rates of the 721 patients were 85. 9%7,
64. 7% and 51. 5%, respectively; and the 1-year, 3-year and 5-year disease free survival (DFS) rates were 59. 3%, 34. 0% and
25.5%, respectively. AR conferred better OS than NAR (93. 1%, 74.5% and 62. 5% vs 80. 2%, 56.8% and 42. 9%, P<<
0. 001, respectively); the same was also true for DFS rates (69. 3%, 41. 3% and 34. 9% vs 51. 4%, 38.3% and 18. 7%, P<<
0. 001, respectively). After propensity matching, AR still achieved better prognosis than NAR (OS rates: 93. 9%, 73. 3%,
and 59. 4% vs 86.0%, 62.8%, 52.8%,P=0.010; DFS rates: 67. 9%, 37.5% and 31. 3% vs 56.8%, 33.1% and 22. 6%,
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P=0.024). The results of multivariate analysis showed that the tumor size, tumor number, capsule, liver cirrhosis,

microvascular invasion, and method of liver resection were the independent risk factors of OS; and blood transfusion, tumor

size, tumor number, capsule, liver cirrhosis, microvascular invasion, and method of liver resection were the independent risk

factors of DFS. However, the OS and DFS rates were not significantly different between AR and NAR groups in patients with

hepatocirrhosis (P=0. 767 and P=0. 638, respectively). AR group achieved better prognosis than NAR group in the HCC

patients without cirrhosis (P<C0. 001). Conclusion AR can achieve better prognosis than NAR in HCC patients, but for

patients with hepatocirrhosis NAR should be recommended in order to retain better liver function.

[Key words] anatomic liver resection; non-anatomic liver resection; propensity score matching; hepatocellular carcinoma;

prognosis
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Tab 1 Comparison of clinicopathological data between AR and NAR groups

Variable AR(N=317) NAR(N=404) P value || Variable AR(N=317) NAR(N=404) P value
Age (year)® 51(18-75) 53(17-83) 0.010] Child-Pugh
SexP A 293(92. 4) 367(90. 8) 0. 447

Female 51(16. 1) 67(16. 6) 0. 858 B 24(7.6) 3709.2)

Male 266(83.9) 337(83.4) Edmondson-Steiner®
AFPpB/(‘ug'Ifl)a 48.9(0. 6-60 500) 88.0(1. 3-51 210) 0. 267 I-1 99(31.2) 113(28.0) 0. 340
CA-199 zp/(U -L71Ha  21.1(0. 6-1 000> 22. 3(0. 6-1 000) 0. 360 -1V 218(68.8) 291(72.0)
CEA p[’,/(yg L h)a 2.2(0. 2-159. 5) 2.3(0.3-75.2) 0.875| MVIP
TBIL cp/(pmol « L~ 1)*  13.2(4. 9-44.8)  13.9(4. 3-205. 0) 0. 199 Absence 203(64.0) 273(67.6) 0. 320
ALB pp/(g+L"1)® 41.5(26. 2-77.2) 40.6(24. 2-72. 6) 0. 004 Presence 114(36. 0) 131(32.4)
ALT zp/(U «L 1) 35.7(7.1-403.2) 43.2(8.7-895.0) 0. 024 Capsule®
PT ¢/s* 11.9¢9.8-14.4)  11.9(9. 4-15.6) 0. 817 Complete 179(56.5) 202(50. 0) 0. 084
Diameter (ID* d/cm? 4. 1¢0. 9-20. 0) 5.3(0.8-22.0) <C0.001 Incomplete 138(43.5) 202(50. 0)
Tumor number (P Diameter (P) d/cm? 4.6(0.9-20.0) 5.3(0.8-22.0) 0.025

Single 280(88. 3) 315(78.0) <20. 001|| Tumor number (P)®

Multiple 37(11.7) 89(22.0) Single 272(85.8) 311(77.0) 0. 003
Cirrhosis (P Multiple 45(14. 2) 93(23.0)

No 143(45. 1) 132(32.7) 0. 001 | Cirrhosis (P)®

Yes 174(54.9) 272(67.3) No 137(43. 2) 141(34.9) 0. 023
Blood transfusion® Yes 180(56. 8) 263(65. 1)

No 275(86. 8) 339(83.9) 0. 287 BCLCP

Yes 42(13.2) 65(16. 1) 0 29(9. 1) 36(8.9) 0. 002
HBsAgb A 262(82. 6) 298(73. 8)

Positive 270(85. 1) 347(85. 9) 0. 785 B 26(8. 3) 70(17.3)

Negative 47(14. 8) 57(14. 1) Grade of complication? 107(34. 1) 129(32.0) 0. 848
PHT® I-1 68(21.7) 83(20. 6)

No 270(85. 1) 329(81. 4) 0. 184 [I-1v 39(12. 1) 46(11. 4)

Yes 47(14. 8) 75(18.6)

AR: Anatomic liver resection; NAR: Non-anatomic liver resection; AFP: Alpha fetoprotein; CA19-9: Carbohydrate antigen
19-9; CEA: Carcinoembryonic antigen; TBIL; Total bilirubin; ALB: Albumin; ALT: Alanine aminotransferase; PHT: Portal
hypertension; PT: Prothrombin time; HBsAg: Hepatitis B surface antigen; MVI: Micro vascular invasion. (I): Identified
with preoperative imaging based on contrast-enhance MRI or CT; (P): Identified with postoperative pathological examination.

. Data represent as median (range); ": Data represent as n( %)
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Fig 1 Overall survival and disease free survival rates of AR (n=317) and NAR (n=404) groups

AR Anatomic liver resection; NAR: Non-anatomic liver resection
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Fig 2 Overall survival and disease free survival rates of AR (n=278) and NAR (n=278) after PSM
AR: Anatomic liver resection; NAR: Non-anatomic liver resection; PSM: Propensity score matching
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Fig 3 Overall survival and disease free survival rates of AR (r=167) and NAR (n=170) in HCC
patients with cirrhosis after PSM

AR: Anatomic liver resection; NAR: Non-anatomic liver resection; HCC: Hepatocellular carcinoma; PSM: Propensity score

matching
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4 PSM JEIERTREL AT B & TR AR E) M RTUIBR (n=111) SAEREH ST VIBR (n=108) W 2 F A FMREBET
Fig 4 Overall survival and disease free survival rates of AR (r=111) and NAR (n=108) in HCC
patients without cirrhosis after PSM
AR: Anatomic liver resection; NAR: Non-anatomic liver resection; HCC: Hepatocellular carcinoma; PSM: Propensity score

matching
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