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Single Center Experience (Ten Years) with Surgical Resection for
Treating Hepatocellular Carcinoma
— Strategies for improving the long—term survival after resection

Purpose: Although surgical resection is the most effective treatment for hepatocellular
carcinoma (HCC), high recurrence after resection is a major challenging problem. We attempted
to determine the optimal strategies for improving the long-term surgical outcome through the
review of our 10 years’ experience with surgically treating HCC.

Methods: We retrospectively reviewed 497 patients who received curative resection at the
Yonsei University Health System from January 1996 to August 2006.

Results: The 5 year disease-free rate and the overall survival rate after curative resection were
45.0% and 63.9%, respectively. Of the 497 patients, 491 (98.8%) were Child-Pugh A and 107
(56.3%) were diagnosed with liver cirrhosis. The postoperative complication and mortality rates
were 28.6% and 1.8%, respectively. Of the 243 recurrent patients, 184 (75.7%) were diagnosed
with intrahepatic recurrence alone. Of these intrahepatic recurrent patients, 169 (91.9%)
received active treatment, including transplantation (n=7), re-resection (n=12), local ablation
therapy (n=18) and transarterial chemoembolization (n=132). Multivariate analysis revealed that
perioperative transfusion, a satellite nodule, the pathologic TNM stage, the Edmondsons-Steiner
grade, the serum alkaline phosphatase (ALP) and aspartate aminotransferase levels and
cirrhosis were associated with disease free survival, and perioperative transfusion, a satellite
nodule, macroscopic vascular invasion, the Edmondsons-Steiner grade, the ALP and serum
albumin levels and the platelet count were related with overall survival after resection.
Conclusions: The long-term surgical outcome of HCC can be further improved by proper
patient selection, delicately performed surgery and administering postoperative adjuvant therapy
for patients with a high risk of recurrence. Early diagnosis and aggressive treatment are needed
to treat the recurrence.
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Table 1. Patients characteristics of 497 patients who received
curative resection
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Age (range)
Gender (male/female)
Etiology of liver disease
HBV*
HCV T
HBV*+HCV t
Alcohol
Occult HBV*
Unknown
Child—Push classification
A/B
Cirrhosis
ICGR15 (@1
=10
10-20
> 20
Serum Albumin (g/dL)
Preoperative treatment
No treatment
TACE §
Local ablation Therapy
TACE § + RT ||
CCRTY
Tumor size (cm)
<2
2-5

a—fetoprotein (IU/mL)
=20
20 — 400
400 — 1000
> 1000
Japanese TNM stage
/1
/v

53.1£10.4 (22-76)
378 (76.1%) / 119 (23.9%)

364 (73.2%)
27 (5.4%)

7 (1.4%)

10 (2.0)

43 (8.7%)
46 (9.3%)

491 (98.8%) /6 (1.2%)
257 (51.7%)

10.4£8.4 (0.6-77.6)
280 (56.3%)

145 (29.2%)

36 (7.2%)

4.01+0.50 (2.20-5.30)

242 (48.7%)
226 (45.5%)
10 (2.0%)
13 (2.6%)

6 (1.2%)

42 (8.5%)
259 (52.1%)
146 (29.4%)
50 (10.1%)

223 (45.5%)
135 (27.6%)
34 (6.9%)
98 (20.0%)

30 (6.0%) / 212 (42.7%)
220 (44.3%) / 35 (7.0%)
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Table 2. Operative procedures
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Major resection
Rt. hepatectomy
Lt. hepatectomy
Rt. extended hepatectomy
Lt. extended hepatectomy
Central lobectomy
Minor resection
Lateral sectionectomy
Anterior sectionectomy
Posterior sectionectomy
Bisegmenctomy
Segmenctomy
Wedge resection
Combined resection
Spleen
Diaphragm
Adrenal gland
Rt. colon
Kidney
Perioperative bleeding (mL)
<1000 mL
>1000 mL

Perioperative transfusion

238 (47.9%)
155

46

9

6

18

259 (52.1%)
65

9

34

46

68

37

33 (6.6%)
15

8

4

4

2
986+1341
352 (70.8%)
145 (29.2%)

235 (47.3%)

*HBV: hepatitis B virus; THCV: hepatitis C virus; 1ICG R 15: indocyanine
green retention rate at 15 minutes; § TACE: transarterial

chemoembolization; || RT: radiotherapy; ICRT: concurrent

chemoradiotherapy
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Table 3. Postoperative complication and mortality

Postoperative morbidity 142 (28.6%)

Ascites 45
Pleural effusion 27
Bile leakage/biloma 20
Wound infection 13
Liver dysfunction/failure 10
Postoperative bleeding 4

Intra—abdominal abscess 3

Hyperamylasemia 9

Others 11

Postoperative mortality 9 (1.8%)

Table 4. Recurrence and death after curative resection

Recurrence 243 (48.9%)

Intrahepatic (IH) recurrence 184 (75.7%)

Extrahepatic (EH) recurrence 35 (14.4%)

IH+EH recurrence 24 (9.9%)
Treatment of intrahepatic recurrence

Transplantation 7 (3.8%)

Repeat resection 12 (6.5%)

Local ablation therapy 18 (10%)

TACE T 132 (71.7%)
Chemotherapy 8 (4.3%)
Conservative treatment 7 (3.8%)

Death* 151 (30.3%)
Recurred HCCY 123 (81.5%)
Complication of liver cirrhosis without recurrence 23 (15.2%)
Unrelated 5 (3.3%)

*: exclude the postoperative mortality (n=9). T TACE: transarterial
chemoembolization; THCC: hepatocellular carcinoma
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Table 5. Host and treatment—related prognostic factors by univariate analysis
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Disease—free survival

Overall survival

Variables
No. of patients 5—yr survival (%) P value No. of patients ~ 5—yr survival (%) P value

Age (yrs) 0.514 0.93
=60 359 45.2 365 62
>60 129 434 132 70.6

Gender 0.363 0.067
Male 369 44 378 61.3
Female 119 47.6 119 72.8

Etiology of liver disease 0.439 0.889
HBV* 359 424 364 63
HCVT 26 36 27 55.2

Serum albumin (g/dL) 0.050 <0.001
<35 73 38.3 77 439
>3.5 414 46.4 419 68.4

ALT U/ 0.065 0.394
=50 367 48.3 374 66.4
>50 120 34.7 122 58.1

AST (IU/L)§ 0.002 0.004
<50 387 48.6 394 68.5
>50 100 33.4 102 48.3

ALP (IU/L) || 0.005 <0.001
=120 366 48.1 371 68.2 <0.001
>120 108 35.9 112 48.3

Platelet count (/mm’) 0.464 0.034
<100,000 86 42.4 88 57.9
>100,000 397 45.9 404 66.4

Liver cirrhosis 0.043 0.596
No 236 49.2 240 63.1
Yes 252 41 257 65.3

Perioperative transfusion <0.001 <0.001
No 261 52.3 262 70.2
Yes 227 37.4 235 57.1

Surgical margin (cm) 0.29 0.183
=10 208 44.6 213 62.4
>1.0 280 44.9 284 65

Extent of resection 0.751 0.179
Minor 258 43.8 259 66.8
Major 230 46.7 238 60.7

*HBV: hepatitis B virus; THCV: hepatitis C virus; fALT: alanine aminotransferase; § AST: aspartate aminotransferase; || ALP: alkaline phosphatase
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Fig. 1. Overall and disease—{ree survival curves of 497 patients after curative resection of hepatocellular carcinoma

Table 6. Tumor—related prognostic factors by univariate analysis

Disease—free survival Overall survival
Variables
No. of patients 5—yr survival (%) P value No. of patients ~ 5—yr survival (%) P value
Tumor size 0.007 0.009
=5cm 325 46.9 331 69.1
>5 cm 163 40.2 166 53.7
Number of tumors <0.001 0.002
Single 426 477 433 66.7
Multiple 62 25.8 64 45.9
Satellite nodule <0.001 <0.001
Absent 409 50 416 68.4
Present 79 20.9 81 43.5
Macroscopic vascular invasion 0.013 0.002
Absent 449 459 457 65.6
Present 39 33.2 40 44.3
Microscopic vascular invasion <0.001 <0.001
Absent 248 54.3 254 73.6
Present 240 35.7 243 54.3
Edmondson—Steiner grade <0.001 <0.001
I-1I 277 47.6 281 66.4
m-1v 134 34.8 137 51
pTNM staging <0.001 <0.001
-1 238 57 242 73.7
m-1v 250 34.3 255 55.3
Serum a—FP (IU/mL)* 0.016 0.008
=1000 384 46.7 392 66.3
>1000 97 35.8 98 53.9

*a—FP : alpha—fetoprotein
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Table 7. Independent prognostic factors for disease—free and overall survival by multivariate analysis

Standard error

Disease—free survival

Perioperative transfusion 0.135
Satellite nodule 0.168
pTNM stage (III-1V) 0.156
Edmondson—Steiner grade (III-1V) 0.146
Alkaline phosphatase (>120 IU/L) 0.15

Aspartate aminotransferase (>50 IU/L) 0.152
Cirrhosis 0.136

Overall survival

Perioperative transfusion 0.171
Satellite nodule 0.192
Macroscopic vascular invasion 0.262
Edmondson—Steiner grade (III-1V) 0.176
Alkaline phosphatase (>120 IU/L) 0.18

Albumin (<3.5g/dL) 0.193
Platelet count (<100,000/mm’) 0.199

P value Relative risk (95% CI)
0.01 1.419 (1.088—1.850)
0.016 1.500 (1.079—2.084)
0.001 1.704 (1.255-2.312)
0.005 1.506 (1.132—2.004)
0.015 1.440 (1.072—1.933)
0.016 1.444 (1.071-1.947)
0.013 1.401 (1.074-1.828)
0.007 1.589 (1.138—2.220)
0.002 1.836 (1.259—2.676)
0.002 2.215 (1.325-3.705)
0.002 1.725 (1.222-2.435)
0.005 1.659 (1.166—2.359)
0.003 1.771 (1.214—2.584)
0.03 1.5639 (1.043-2.271)
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surgical candidate B e e
Improving long-term
surgical outcome of HCC
Delicate surgery Early diagnosis and aggressive
(avoid bleeding and transfusion) treatment of recurrence
Fig. 2. Strategies for improving long—term surgical outcome of hepatocellular carcinoma
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