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( Abstract )

Risk factors for early recurrence after surgical resection
for hepatocellular carcinoma

Ui Jun Park, M.D., Yong Hoon Kim, M.D., Koo Jeong Kang, M.D.,
Tae Jin Lim, M.D.

Department of Surgery, Keimyung University, School of Medicine, Daegu, Korea

Background/Aims: Early recurrence (ER) after liver resection is one of the most important factors
impacting the prognosis and survival of patients with hepatocellular carcinoma (HCC). This study aimed to
identify the factors associated with ER after curative hepatic resection for HCC. Methods: From the July 2000
to July 2006, 144 patients underwent hepatic resection for HCC at a single institution. After excluding those
with ruptured HCC, combined or mixed HCC, and who died during admission, 116 patients were analyzed.
Patients with ER (defined as within 1 year) were compared with those who remained free of disease for more
than 1 year. Various clinical characteristics including tumor and operative factors were evaluated to determine
the factors predicting postoperative ER using univariate and multivariate analyses. Results: ER occurred in
51 patients (44%). In the univariate analysis, tumor size (P=0.001), microvascular invasion (P=0.003), portal
vein invasion (P=0.001), TNM stage (P=0.010), serum levels of alpha—fetoprotein (AFP) (P=0.002) and aspar-
tate aminotransferase (AST) (P=0.011), and operative time (P=0.033) were significantly associated with ER.
AFP and AST were the independent predictors of ER in the multivariate analysis (P<0.05). Conclusions:
Preoperative serum AFP and AST levels were the independent risk factors for ER after surgical resection for
HCC. Close postoperative surveillance is recommended for early detection of recurrence and additional treat-
ments in patients with these factors. (Korean ] Hepatol 2008;14:371-380)
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Figure 1. Cumulative survival rates after surgical resec—
tion for hepatocellular carcinoma in patients showing either
early recurrence (ER) or 1l-year disease-free survival
(DF1Y). The survival rate differed significantly between
the two groups.
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(Table 1. Al%)

Tumor size 0.001
<5 cm 16 (31.4) 43 (66.2)
>5 cm 35 (68.6) 22 (33.8)
Esophageal varix 0.383
Present 4 (71.8) 9 (13.8)
Absent 47 (92.2) 56 (86.2)
Platelet count (count/uL) 185,000 187,553 0.853
Serum albumin (g/dL) 3.97 3.96 0.859
Serum bilirubin (mg/dL) 0.66 0.71 0.588
Prothrombin time (INR) 1.04 1.05 0.731
aPTT 31.3 32.2 0.276
AFP (ng/mL, mean+SD) 8,080+17,252 4,085+18,693 0.240
AFP =96 44 (86.3) 39 (60.0) 0.002
AFP <96 7 (137) 26 (40.0)
ICG Rys5 0.109
<15 36 (70.6) 54 (83.1)
>15 15 (29.4) 11 (16.9)
AST (IU/mL, mean+SD) 63.1+42.5 451+27.3 0.011
ALT (IU/mL, mean+SD) 41.9+25.3 37.2£239 0.306
TNM Stage 0.010
Stage 1 2 (39) 6 (9.2)
Stage 1T 12 (235) 32 (49.2)
Stage III 29 (59.2) 20 (30.8)
Stage IV 8 (157) 7 (10.8)

Statistical analysis was carried out using chi-square test for categoric variables and student’s t¢-test for
continuous variables.

ER, early recurrence; DF1Y, disease free for one year; SD, standard deviation, HBV, hepatitis B virus; HCV,
hepatitis C virus; AFP, alpha—fetoprotein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ICG,
indocyanine green, INR; international normalized ratio, aPTT; activated partial thromboplastin time.

Table 2. Intra- or post-operative predictors for early recurrence after surgical resection for hepatocellular car—

cinoma
Characteristics ER, n=51 (%) DF1Y, n=65 (%) P-value
Procedure 0.39
Anatomical 29 (40.8) 42 (64.6)
Nonanatomical 22 (43.1) 23 (35.4)
Resection volumes 0.084
Small 24 (47.1) 41 (63.1)
Large 27 (52.9) 24 (36.9)

(Table #A<)
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(Table 2. A%)

Estimated blood loss (ml, mean+SD) 694+614 565+453 0.204
Blood transfusion 0.085
No 32 (69.6) 51 (83.6)
>1 pint 14 (31.1) 10 (16.4)
Microvascular invasion 0.003
Yes 27 (52.9) 17 (26.2)
No 24 (47.1) 48 (73.8)
Portal vein invasion 0.001
Yes 14 (275) 3 (46)
No 37 (72.5) 62 (95.4)
Lymphatic invasion 0.437
Yes 1 (2.0 3 (46)
No 50 (98.0) 62 (95.4)
Resection margin 0.897
<1 cm 14 (286) 19 (29.7)
>1 cm 35 (71.4) 45 (70.3)
Edmondson’s histologic grade 0.226
Grade 1 2 (4.0 5 (83)
Grade 2 21 (42.0) 32 (53.3)
Grade 3 20 (40.0) 14 (23.3)
Grade 4 7 (14.0) 9 (15.0)
Capsule 0.792
Present 38 (74.5) 46 (76.7)
Absent 13 (255) 14 (23.3)
Capsule invasion 0.510
Present 27 (52.9) 28 (46.7)
Absent 24 (47.1) 32 (53.3)
Ischemic time 0.599
<30 minute 25 (49.0) 34 (54.0)
>30 minute 25 (51.0) 29 (46.0)
Ischemic time (minute, mean+SD) 33.2+185 31.0+18.6 0.541
Postoperative complication 0.447
Present 15 (29.4) 14 (21.5)
Absent 36 (70.6) 51 (785)
Operative time (minute, mean=SD) 306105 263+75 0.033

* small <3 segments, large >3 segments.

Statistical analysis was carried out by the chi-square test for categoric variables and student t-test for continuous
variables.

ER, early recurrence; DF1Y, disease free for one year.
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Table 3. Multivariate analysis for early recurrence after surgical resection for hepatocellular carcinoma

Risk factors Odd ratio 95% CI P-value
Serum AST 4441 0.973-0.999 0.036
Serum AFP >10 ng/mL 4.042 0.108-0.972 0.044
Portal vein invasion 2.015 0.084-1.485 0.156
Tumor size =5 cm 2.303 0.200-1.227 0.129
Microvascular invasion 1.003 0.250-1.567 0.317
Operative time 2975 0.990-1.001 0.085
Statistical analysis was carried out by multiple logistic regression analysis.
AST, aspartate aminotransferase; AFP, alpha-fetoprotein; CI, confidence interval.
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