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Comparison of Surgical Outcomes and Long-term Survival between Limited and
Major Hepatic Resection for Hepatocellular Carcinoma Less than 5 cm

Hye Jin Kim, M.D., Yoon Jin Hwang, M.D., Jong Yeol Kim, M.D., Hyung Jun Kwon, M.D.,
Gyu Sung Kim, M.D., Jae Min Chun, M.D., Sang Geol Kim, M.D., Young Kook Yun, M.D.

Department of Surgery, Kyungpook National University College of Medicine, Daegu, Korea

Purpose: Though major hepatic resections including hemihepatectomy, trisectionectomy, and central bisection-
ectomy are most commonly employed for small (<5 cm) hepatocellular carcinoma (HCC), limited hepatic resection
is indicated in some HCC patients with impaired liver function, poor physical condition, or tumors peripherally
located. We compared the clinicopathological features and long-term survival between the patients who underwent
major resection and limited resection.

Methods: From January 1998 to May 2007, 223 patients who underwent hepatic resection for small HCC were
enrolled. 123 patients underwent limited resection and 100 patients underwent major resection. Clinocopathologic
features, overall, and disease-free survival were compared between both groups.

Results: The limited resection group had lower mean serum albumin levels (3.86+0.41 vs. 4.11+3.61, P<0.0001)
and higher mean ICG R15 (12.66+0.87 vs. 7.51+4.33, P<0.0001). Patients with esophageal varix and liver cirrhosis
were more common in the limited resection group (34.1% and 73.1% versus 9% and 45% tespectively). Morbidity
and mortality were not different in both groups. Overall 1-, 3-, 5-year survivals in both limited resection and
major resection groups were 89.4%, 77.3%, 43.8% and 87.8%, 76.5%, 62.1% respectively (P=0.161) and 1-, 3-,
5-year disease free survivals were 80.2%, 50.2%, 38.6% and 79.9%, 63.2%, 50.4% respectively (P=0.10).
Conclusion: Despite indifference of overall and disease-free 5-year survival rates between limited and major
resection groups, careful follow up is essential to detect late recurrence in the limited resection group, since limited
resection tends to have more frequent recurrence, especially 2 years after surgery. (J Korean Surg Soc 2010;78:29-34)
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Table 1. Comparison of clinical features between limited hepatic
resection and major hepatic resection groups

Table 2. Comparison of pathological features between limited hep-
atic resection and major hepatic resection groups

Limited Major Limited Major
Variables resection hepatectomy  P-value Variables resection hepatectomy  P-value
(n=123) (n=100) (n=123) (n=100)
Age (year) 56.92+9.16 56.32+8.91 0.624 Size of tumor 28.70+9.58 32.46+8.53 0.002
Sex (male/female) 95/28 86/14 0.096 (mean, mm)
Viral hepatitis ?<10 mm 2 (1.6%) 0 0.000
HBsAg poisitive 88 (71.5%) 65 (65%) 0.295 10 mm<@<20 mm 37 (30.1%) 8 (8%)
HCV positive 24 (19.5%) 18 (18%) 0.779 20 mm<@<50 mm 84 (68.3%) 92 92%)
Liver function Wt. of resected 118.29£83.00  533.08+255.98 0.000
Total bil. (mg/dl) 0.93+0.45 0.78+0.40 0.012 liver (g)
Albumin (g/dl) 3.8610.41 4.11+0.36 0.000 Resection margin 48 (39%) 18 (18%) 0.001
ALT (IU/1) 40.77+31.64 34.80+24.11 0.121 <5 mm
PT* (%) 89.54+14.85 96.89+22.23 0.004 Tumor location Post./  65/32/7/18/1 38/35/13/10/2  0.063
ICG R15 (%) 12.66+8.67 7.51+4.33 0.000 Ant./Med./Lat./Caudate
AFP (mean, ng/ml) 187.87+£378.60 242.92+1,150.06 0.621 Vascular invasion 9 (71.3%) 16 (16%) 0.061
AFP<15 54 (43.9%) 55 (55%) 0.043 Portal vein 8 13
15<AFP<100 30 (24.4%) 12 (12%) Hepatic vein 2 6
100< AFP <400 17 (13.8%) 22 (22%) Morphology
400<AFP<1000 15 (12.2%) 7 (7%) Nodular 123 98 0.196
1,000 < AFP 7 (5.7%) 4 (4%) Massive 0 2
Preoperative TAE 57 (46.3%) 46 (46%) 0.959 Capsule formation 76 (61.8%) 48 (48%) 0.022
Thrombocytopeni::fr 32 (26.0%) 9 9%) 0.000 Bile duct invasion 4 32%) 4 (4%) 0.829
Esophageal varix 42 (34.1%) 9 9%) 0.000 Tumor number 97/26 74/26 0.393
Child-Pugh class (A/B) 117/6 97/3 0.478 (single/multiple)
*PT = prothrombon time; "Defined as platelet count less than As.soc1at.ed fiver 90 (73.1%) 45 45%) 0.000
100,000, cirrhosis
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Table 3. Type of surgeries and postoperative outcomes in both limited and major hepatic resection groups

Limited resection (n=123) Major hepatectomy (n=100) P-value
Type of surgery Left lateral sectionectomy (12) Right hepatectomy (68)
Monosegmentectomy (57) Left hepatectomy (16)
Bisegmentectomy (30) Extended hemi hepatectomy (11)
Enuclation (13) Central bisectionectomy (5)
Other partial resection (11)
Blood loss (ml) 483.57+427.78 633.81£501.90 0.017
Transfusion 26 (21.1%) 23 (23%) 0.783
Morbidity 36 (29.3%) 23 (23%) 0.291
Postoperative bleeding 1 2
Pleural effusion 13 4
Liver failure 0 1
Bile fistula 1 1
Intra-abdominal abscess 6 1
Ascites 5 2
Infection 2 5
Others 6 4
Mortality 2% 0 0.503

*Cerebral hemorrhage, sepsis.

Table 4. Frequency of death and cause of death during the follow up period in both limited and major hepatic resection groups

Limited resection (n=123) Major hepatectomy (n=100) P-value
Frequency of death 39.8% (49/123) 32% (32/100) NS
Cause of death 0.967
Hepatic failure 16 (32.7%) 11 (34.4%)
Recurred tumor 31 (63.3%) 20 (62.5%)
Others 2% (4.1%) 1" (3.1%)

*Cerebral hemorrhage, sepsis; T Cerebrovascular attack.
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Time after hepatectomy (month) Time after hepatectomy (month)
1 year 3 year 5 year 1 year 3 year 5 year
Major 87.8% 76.5% 62.1% Major 79.9% 63.2% 50.4%
Limited 89.4% 77.3% 43.8% Limited 80.2% 50.2% 38.6%

Fig. 1. Overall (A) and disease free (B) 1-, 3-, 5-year survivals in limited resection and major resection were not different statistically.
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