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Risk Factors for Intrahepatic Recurrence after 
Resection of Hepatocellular Carcinomas 
in Patients with Hepatitis B Virus Infection

Purpose: Although surgical resection offers patients with HCC the chance of a cure, the 
post-resection tumor recurrence rate is high, with reported cumulative 5-year tumor recurrence 
rates ranging from 40 to 70%. The objective of this study was to investigate risk factors for 
intrahepatic recurrence after resection of hepatocellular carcinoma, especially in patients with 
hepatitis B virus infection. 
Methods: Between January 1999 and December 2003, 59 patients in our Hospital with hepatitis 
B virus infection underwent liver resection for hepatocellular carcinoma. Clinical, biological, and 
histopathological characteristics of these patients were collected and tested for their prognostic 
significance using a Chi-square test and a Student's t-test. Time to recurrence and survival 
rate were analyzed by the Kaplan-Meier method.
Results: Of the 59 patients who underwent liver resection, 24 (41%) experienced intrahepatic 
recurrence. The 1-, 3-, and 5-year overall survival rates of total enrolled patients were 83%, 
63%, and 42%, respectively. The 1-, 3-, and 5-year overall survival rates after recurrence were 
87%, 52%, and 20%, respectively. The risk factors for early recurrence were elevated serum 
aspartate aminotransferase (AST) level (p=0.044) and larger tumor size (p=0.049). For late 
recurrence, greater tumor size (p=0.039) was the only risk factor.
Conclusion: Tumor size and serum aspartate aminotransferase are risk factors of intrahepatic 
recurrence after resection of HCC in patients with chronic hepatitis B virus infection. This finding 
indicates that patients who have these risk factors should be under more careful supervision 
and have more aggressive follow-up. 
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Introduction 

  Hepatocellular carcinoma is unique in that it largely 

occurs within an established background of chronic liver 

disease and cirrhosis, which are mostly attributed to 

hepatitis B virus (HBV) and hepatitis C virus (HCV), the 

main causal agents of chronic hepatitis.1 In South Korea, 

where 5∼6% of the population are carriers of HBV, there 

are approximately 10,000 new hepatocellular carcinoma 

(HCC) cases each year, and the overall incidence rate of 

HCC is 46.5 cases per 100,000 population, making it the 

third most common cancer in Korea after stomach and lung 

cancers.2

  With treatment options of liver transplantation, radio-

frequency ablation, transarterial chemoembolization (TACE), 

and radiation therapy, the optimal management of HCC 

remains controversial. In patients with anatomically resec-

table tumors and adequate hepatocellular function, liver 

resection is the first consideration in most medical centers.3 



Korean Journal of HBP Surgery   Vol. 15, No. 2, 2011

84

Table 1. Patient characteristics

Variable factors All patients (n=59)

Age (years, mean±SD)

Sex

  Male

  Female

AST (IU/L, mean±SD)

ALT (IU/L, mean±SD)

Albumin (g/dl, mean±SD)

T.bilirubin (mg/dl, mean±SD)

Platelet (×103/μl, mean±SD)

PT (sec, mean±SD)

PTT (sec, mean±SD)

HBe Ag

  Positive

  Negative

HBe Ab

  Positive

  Negative

AFP (ng/ml, mean±SD)

AKBR (mean±SD) 

Child-pugh classification

  Grade A

  Grade B

Size (mm, mean±SD)

Microvascular invasion

  Positive 

  Negative

No. of tumor

  Solitary

  Multiple

Edmondson's grade

  Grade 1, 2

  Grade 3, 4

Resection method

  Major resection

  Minor resection

Pre-operative TACE

  Done

  Non viable tissue

  Residual viable tissue

  Not done

49.6±10.1

46

13

65.6±67.0

53.5±65.0

4.0±0.4

0.9±0.4

158.6±64.4

12.5±1.4

36.7±5.1

13

35

31

17

1,594±5,570

1.3±0.8

56

 3

44.9±31.4

47

12

49

10

21

18

20

39

30

14

16

29

SD=standard deviation; AST=aspartate aminotransferase; ALT= 

alanine aminotransferase; T.bilirubin=total bilirubin; PT=pro-

thrombin time; PTT=partial thromboplastin time; AFB=alpha- 

fetoprotein; AKBR=arterial ketone body ratio

However, although surgical resection offers patients with 

HCC a chance for cure, the post-resection tumor recurrence 

rate is high, with reported cumulative 5-year tumor 

recurrence rates ranging from 40 to 70%.4,5 Poon and 

colleagues reported different risk factors and prognoses as 

a function of early and late intrahepatic recurrence after 

resection by comparing postoperative time periods of 6, 12, 

18, and 24 months.6-8 

  The objective of the current study was to identify risk 

factors of intrahepatic recurrence and post-recurrence 

survival after potentially curative resection of HCC in 

patients with hepatitis B virus infection. The results identify 

a patient subset at high risk for tumor recurrence and are 

useful for decisions regarding adjuvant treatment modalities.

Methods

  Between January 1999 and December 2003, 59 patients 

at Hospital our with hepatitis B virus infection underwent 

potentially curative liver resection for HCC. Patients with 

other causative viral infections were excluded. Curative 

resection was defined as complete resection of the tumor 

with a clear microscopic margin and no residual lesion on 

ultrasonography or CT scan within the first month posto-

peratively. The patients were followed-up by the surgical 

team with serum AFP tests, liver function tests, and 

ultrasonography monthly in the first year and every 3 

months thereafter. CT scans, hepatic angiography, or 

fine-needle aspiration cytology were done to confirm the 

diagnosis of disease recurrence. All patients were observed 

for at least 3 years, and the median duration of follow-up 

was 40 months. Clinical, biological, and histopathological 

characteristics of these patients were collected and tested 

for their prognostic significance using the Chi-square test 

and the Student's t-test. We evaluated risk factors for 

intrahepatic recurrence as a function of time after surgery 

(early vs. late recurrence). We defined intrahepatic re-

currence up to 12 months postoperatively as the early 

recurrence group; recurrence after 12 months post-



Myung Hee Yoon, et al：Risk Factors for Intrahepatic Recurrence

85

Table 2. Factors influencing early and late recurrence after hepatectomy

Variable factors
Non-recurrence patients 

(n=35)

Patients with recurrence (n=24)

Early (n=16) Late (n=8)

Age (years, mean±SD)

Sex

  Male

  Female

AST* (IU/L, mean±SD)

ALT (IU/L, mean±SD)

Albumin† (g/dl,mean±SD)

Total bilirubin‡ (mg/dl, mean±SD)

Platelet§ (×103/μl, mean±SD)

PT (sec, mean±SD)

PTT∥ (sec, mean±SD)

HBe Ag

  Positive

  Negative

HBe Ab

  Positive

  Negative

AFP (ng/ml, mean±SD)

AKBR (mean±SD) 

Child-pugh classification

  Grade A

  Grade B

Tumor size¶ (mm, mean±SD)

Microvascular invasion

  Positive 

  Negative

Number of tumors

  Solitary

  Multiple

Edmondson's grade

  Grade 1, 2

  Grade 3, 4

Resection method

  Major resection

  Minor resection

Preoperative TACE

  Performed

  Not performed

48.2±9.4

25

10

45.5±22.0 

59.3±82.2

3.9±0.4

0.8±0.3

168.6±69.3

12.4±1.2

36.7±5.3

 7

20

19

 8

438±536

1.3±0.4

35

 0

37.2±17.8

 7

28

31

 4

 9

15

14

21

16

14

50.5±10.5

21

 3

7 8.1±83.0 (p=0.044)

45.1±24.0

4.0±0.4

  1.0±0.5 (p=0.059)

144.0±55.1 (p=0.085)

12.6±1.5

36.8±5.1

 6

15

12

 9

1,891±2,928

1.2±0.4

21

3

51.9±37.2 (p=0.049)

 5

19

18

 6

14

 5

 6

18

15

 9

51.1±8.7

 6

 2

47.3±21.4 (p=0.061)

41.0±25.3

 4.2±0.4 (p=0.059)

0.7±0.2

155.2±65.6

12.0±1.0

  34.2±9 (p=0.086)

 3

 4

 4

 3

308±736

1.0±0.3

 7

 1

45.1±13.1 (p=0.039)

 2

 6

 5

 3

 1

 1

 3

 5

 6

 2

SD=standard deviation; AST=aspartate aminotransferase; ALT=alanine aminotransferase; PT=prothrombin time; PTT=partial 

thromboplastin time; AFP=alpha-fetoprotein; AKBR=arterial ketone body ratio; *AST, in early group p=0.044, in late group p=0.061;
†Albumin, in late group p=0.059; ‡Total bilirubin, in early group p=0.059; §Platelet, in early group p=0.085; ∥PTT, in late group

p=0.086; ¶Tumor size, in early group 0.049, in late group p=0.039
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Fig. 1. Cumulative overall survival between the early recurrence,
late recurrence, and non-recurrence groups (p=0.56).

operatively was the late recurrence group; those who did 

not experience intrahepatic recurrence in the median 

follow-up period was the non-recurrence group. Time to 

recurrence and survival rate were analyzed by the 

Kaplan-Meier method and log-rank test using SPSS software 

version 14.0 for Windows. p＜0.05 was considered 

statistically significant. 

Results

1. Patient and tumor characteristics 

  Data from 59 patients diagnosed with HCC and with 

hepatitis B virus infection were analyzed. Their clinical 

characteristics are summarized in Table 1. There were 46 

(78%) males and 13 (22%) females. Preoperative mean 

blood analyte levels were: AST 65.6 IU/L, ALT 53.5 IU/L, 

and alpha fetoprotein 1,594 ng/ml. Forty-eight patients 

were tested for HBe Ag and HBe Ab; 13 (27%) were 

positive and 35 (73%) were negative for HBe Ag. The mean 

tumor size was 44.9 mm. There was a solitary tumor in 49 

(83%) patients and multiple tumors in 10 (17%) patients. 

Histologically, 47 (79%) patients showed microvascular 

tumor invasion. Major hepatectomy, such as right or left 

hepatectomy, was done for 20 (34%) patients, and minor 

hepatectomy, such as segmentectomy or wedge resection, 

was done for 39 (66%) patients. 

2. Risk factors influencing early and late 

intrahepatic recurrence

 Prognostic factors were analyzed using the chi-square test 

and the Student's t-test (Table 2). Of the 59 patients who 

underwent liver resection, 24 (41%) experienced intrahepatic 

recurrence and 35 did not. Of the 24 with recurrence, 16 

(25%) were in the early recurrence group, and 8 (14%) 

were in the late recurrence group (Table 2). Mean serum 

AST was 78.1±83.0 IU/L in the early recurrence group and 

45.5±22.0 IU/L in the non-recurrence group (p=0.044). 

The mean tumor size was 51.9±37.2 mm in the early 

recurrence group and 37.2±17.8 mm in the non-recurrence 

group (p=0.049). Thus, increased tumor size and level of 

serum aspartate aminotransferase (AST) were significantly 

associated with early intrahepatic recurrence. Differences in 

total bilirubin and platelet levels were not statistically 

significant but our study may have been underpowered to 

show a significant effect. Total bilirubin was slightly higher 

in the early recurrence group than in the non-recurrence 

group (p=0.059), and platelet count was lower in the early 

recurrence group than the non-recurrence group (p=0.085) 

(Table 2). Mean tumor size was 45.1±13.1 mm in the late 

recurrence group and 37.2±17.8 mm in the non-recurrence 

group (p=0.039). Serum AST, albumin and PTT just missed 

statistical significance. Therefore, risk factors for early 

recurrence are serum aspartate aminotransferase (AST) level 

(p=0.044) and tumor size (p=0.049), whereas for late 

recurrence, tumor size (p=0.039) was the only risk factor. 

3. Survival rate

  The mean follow up period was 40 months. The 1-, 3-, 

and 5-year overall survival rates of enrolled patients were 

83%, 63%, and 42%, respectively. The 1-, 3-, and 5-year 

overall survival rates after recurrence were 87%, 52%, and 

20%, respectively. Differences in survival rate between 

early, late, and non-recurrence groups were not quite 

statistically significant (p=0.056) (Fig. 1). 
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Discussion 

  Although radical resection is the most effective treatment 

method for hepatocellular carcinoma, it has been reported 

that the long-term survival rate is low due to the high 

recurrence rate after hepatectomy and, according to these 

reports, 69∼75% of cases recur within 5 years and 78∼

92% of these are intrahepatic recurrence.9-11 The recurrence 

of hepatocellular carcinoma is believed to be caused by 

intrahepatic metastasis through the hepatic portal vein and 

metachronous multicentric carcinogenesis in the remaining 

liver parenchyma.7,12 In addition, some studies have 

reported chronic active hepatitis and liver cirrhosis as the 

most important risk factors of multicentric carcino-

genesis.13,14 According to these reports, the repeated 

inflammatory responses and hepatocellular necrosis in 

chronic hepatitis and liver cirrhosis patients ultimately 

induce mitosis in liver cells and accelerate the growth of 

hepatocellular carcinoma cells. 

  For the last 20 years, many studies have been conducted 

on the factors influencing the recurrence of hepatocellular 

carcinoma in order to enhance the survival rate after 

hepatectomy. Salleh et al.15 reported that serum AST, the 

presence of satellite nodules, and microvascular invasion 

are involved in the recurrence of hepatocellular carcinoma 

related to hepatitis B and C viruses. In addition, Ou et al.16 

reported that serum alphafetoprotein, vascular invasion, the 

distance from the tumor to the resection margin, and 

preoperative transfusion are factors involved in the early 

recurrence of hepatocellular carcinoma related to hepatitis 

B virus, and the grade of differentiation of the tumor and 

the number of intrahepatic metastatic lymph nodes are 

involved in late recurrence. Adachi et al.17 reported that 

intrahepatic infection is an important factor influencing 

recurrence and that adhesion molecules adhering to cancer 

cells in liver undergoing an inflammatory response are 

involved in postoperative recurrence.

  As mentioned above, an intrahepatic chronic inflam-

matory response is not only a causative factor of primary 

hepatoma, but also can be a major factor influencing its 

recurrence after hepatectomy.15 Park and colleagues5 

reported that, of 904 patients with HCC in a hepatitis B 

virus-endemic area, 76.3% were positive for hepatitis B 

antigen, and 72.7.% showed the presence of cirrhosis. 

  Similarly, in our study, the preoperative level of serum 

AST in hepatoma patients with hepatitis B was a factor 

affecting recurrence after hepatectomy. This was statistically 

significant, particularly in the early recurrence group, and 

suggests that a severe inflammatory response in the liver 

is related to recurrence.

  Some authors have reported that interferon therapy can 

inhibit recurrence after hepatectomy and can prevent 

hepatocellular carcinoma caused by a continuous inflamma-

tory response. van Zonneveld et al.18 did a long follow-up 

study of a response group showing loss of HBeAg and a 

non-response group showing HBeAg positivity continuously 

after interferon therapy, and reported that the incidence of 

hepatocellular carcinoma decreased and the survival rate 

increased significantly in the interferon therapy response 

group. Choi et al.19 used interferon to treat Korean chronic 

hepatitis B patients who were positive for HBe, and 

reported that the survival period was extended and the 

incidence of hepatocellular carcinoma decreased in the 

group maintaining a continuous response.

  Considering these previous reports, the identification of 

AST as a risk factor of recurrence in this study is believed 

to reflect the environment of continued chronic inflamma-

tion or the progression of hepatic fibrosis resulting from 

continuous viral activity. In addition to the limitations of a 

retrospective study, the number of patients tested for 

preoperative HBV DNA in this study was small and 

therefore we could not analyze the association between the 

recurrence of cancer and virus replication, which is likely 

to either sustain hepatic inflammation or to be directly 

involved in the occurrence of cancer. Further research is 

considered necessary on the relationship between the use 

of antiviral drugs and postoperative recurrence, and on the 
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effect on recurrence of hepatitis B viral load and HBe Ag 

clearance after the use of antiviral drugs. Lang et al.20 

reported that liver cirrhosis is one of the most important 

risk factors of hepatocellular carcinoma, and that 85∼90% 

of hepatocellular carcinoma patients also have liver 

cirrhosis. Most of the eight patients who experienced late 

recurrence in this study also suffered progressive liver 

cirrhosis and, in contrast to the early recurrence group, the 

late recurrence group typically received only conservative 

treatment due to severe liver failure.

  Park et al.21 reported that tumor size - hepatocellular 

carcinoma ≥5 cm diameter - is associated with post-

operative early recurrence. When the tumor is large, there 

is a high possibility of microvascular invasion by hepato-

cellular carcinoma that is barely detectable on imaging, the 

grade of differentiation is low, and the disease is often 

multinodular, which is a factor related to recurrence. 

Furthermore, many cases are accompanied by liver 

cirrhosis, which causes hepatic dysfunction and makes it 

difficult to secure a sufficiently large resection margin. 

These factors are believed to be associated with the high 

recurrence rate after hepatectomy when the tumor is 

large.22,23 

  In our study, although the mean size of the mass was 

44.9 mm for all of the surgical patients, it was 37.2 mm 

in the non-recurrence group and 51.9 mm in the early 

recurrence group and the difference between the two 

groups was statistically significant (p=0.049). Thus, the size 

of the mass is believed to affect both early recurrence and 

late recurrence. 

  We followed patients with hepatocellular carcinoma 

related to hepatitis B for an average of 40 months 

postoperatively, and did not see a statistically significant 

difference in the survival rate among the non-recurrence 

group, the early recurrence group, and the late recurrence 

group (p=0.056), although it just missed being significant. 

In addition, no difference in the survival rate was observed 

between the non-recurrence group and the late recurrence 

group.

  Summing up, as described in many previous reports on 

the postoperative survival rate of patients with hepato-

cellular carcinoma related to hepatitis B, early recurrence 

is considered an important factor related to the survival 

rate. 

Conclusion

  Our findings indicate that patients with the risk factors 

of large tumor size and high level serum aspartate 

aminotransferase should have more careful supervision, and 

more aggressive follow-up and decisions regarding adjuvant 

treatment modalities. Adequate actions such as detection of 

early recurrence, rehepatectomy, transcatheter arterial 

chemoembolization, and radio-frequency ablation may be 

directly linked to a rise in the survival rate. Moreover, 

additional studies may be required on the early recurrence 

of hepatocellular carcinoma related to hepatitis B, 

particularly on the association between liver function, HBV 

DNA and recurrence.

Acknowledgments 

  I would like to thank Hanna Oh, an undergraduate 

student from the University of British Columbia, for her 

contribution. Despite the complexity of the topic, Hanna 

showed a positive attitude in learning the pathogenesis of 

hepatitis B virus and intrahepatic recurrence through 

in-depth study and surgical observations. I offer my deep 

gratitude for her hard work and energy.

References

1. Tan A, Yeh SH, Liu CJ, Cheung C, Chen PJ. Viral hepato-
carcinogenesis: from infection to cancer. Liver Int 2008;28: 
175-188.

2. Ministry of Health and Welfare. 2002 Annual Report of the 
Korea Central Cancer Registry. Gyeonggi-do: Ministry of 
Health and Welfare; 2003. 

3. Shah SA, Greig PD, Gallinger S, et al. Factors associated with 
early recurrence after resection for hepatocellular carcinoma 



Myung Hee Yoon, et al：Risk Factors for Intrahepatic Recurrence

89

and outcomes. J Am Coll Surg 2006;202:275-283.
4. Chen WT, Chau GY, Lui WY, et al. Recurrent hepatocellular 

carcinoma after hepatic resection: prognostic factors and 
long-term outcome. Eur J Surg Oncol 2004;30:414-420.

5. Park KW, Park JW, Choi JI, et al. Survival analysis of 904 
patients with hepatocellular carcinoma in a hepatitis B 
virus-endemic area. J Gastroenterol Hepatol 2008;23:467-473.

6. Poon RT, Fan ST, Lo CM, Liu CL, Wong J. Intrahepatic 
recurrence after curative resection of hepatocellular carcinoma: 
long-term results of treatment and prognostic factors. Ann 
Surg 1999;229:216-222.

7. Poon RT, Fan ST, Ng IO, Lo CM, Liu CL, Wong J. Different 
risk factors and prognosis for early and late intrahepatic 
recurrence after resection of hepatocellular carcinoma. Cancer 
2000;89:500-507.

8. Poon RT, Fan ST, Lo CM, et al. Improving perioperative 
outcome expands the role of hepatectomy in management of 
benign and malignant hepatobiliary diseases: analysis of 1222 
consecutive patients from a prospective database. Ann Surg 
2004;240:698-708.

9. Chen WT, Chau GY, Lui WY, et al. Recurrent hepatocellular 
carcinoma after hepatic resection: prognostic factors and 
long-term outcome. Eur J Surg Oncol 2004;30:414-420.

10. Choi GH, Kim DH, Kang CM, et al. Prognostic factors and 
optimal treatment strategy for intrahepatic nodular recurrence 
after curative resection of hepatocellular carcinoma. Ann Surg 
Oncol 2008;15:618-629.

11. Cha C, Fong Y, Jarnagin WR, Blumgart LH, DeMatteo RP. 

Predictors and patterns of recurrence after resection of 
hepatocellular carcinoma. J Am Coll Surg 2003;197:753-758.

12. Nagasue N, Uchida M, Makino Y, et al. Incidence and factors 
associated with intrahepatic recurrence following resection of 
hepatocellular carcinoma. Gastroenterology 1993;105:488-494.

13. Kumada T, Nakano S, Takeda I, et al. Patterns of recurrence 

after initial treatment in patients with small hepatocellular 
carcinoma. Hepatology 1997;25:87-92.

14. Lupberger J, Hildt E. Hepatitis B virus-induced oncogenesis. 
World J Gastroenterol 2007;13:74-81.

15. Ibrahim S, Roychowdhury A, Hean TK. Risk factors for 
intrahepatic recurrence after hepatectomy for hepatocellular 
carcinoma. Am J Surg 2007;194:17-22.

16. Ou DP, Yang LY, Huang GW, Tao YM, Ding X, Chang ZG. 

Clinical analysis of the risk factors for recurrence of HCC and 
its relationship with HBV. World J Gastroenterol 2005;11: 
2061-2066.

17. Adachi E, Maeda T, Matsumata T, et al. Risk factors for 
intrahepatic recurrence in human small hepatocellular 
carcinoma. Gastroenterology 1995;108:768-775.

18. van Zonneveld M, Honkoop P, Hansen BE, et al. Long-term 
follow-up of alpha-interferon treatment of patients with 
chronic hepatitis B. Hepatology 2004;39:804-810.

19. Choi DR, Jang MK, Moon HK, et al. Long-term follow-up of 
alpha-interferon treatment in patients with HBeAg-positive 
chronic hepatitis B. Korean J Med 2005;69:150-156.

20. Lang H, Sotiropoulos GC, Brokalaki EI, et al. Survival and 
recurrence rates after resection for hepatocellular carcinoma 
in noncirrhotic livers. J Am Coll Surg 2007;205:27-36.

21. Park UJ, Kim YH, Kang KJ, Lim TJ. Risk factors for early 
recurrence after surgical resection for hepatocellular 
carcinoma. Korean J Hepatol 2008;14:371-380.

22. Shah SA, Wei AC, Cleary SP, et al. Prognosis and results after 
resection of very large (> or =10 cm) hepatocellular carci-
noma. J Gastrointest Surg 2007;11:589-595.

23. Pawlik TM, Poon RT, Abdalla EK, et al. Critical appraisal of 
the clinical and pathologic predictors of survival after 
resection of large hepatocellular carcinoma. Arch Surg 2005; 
140:450-457.


