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Risk of Recurrence in a Long-term Follow-up After Surgery
in 417 Patients With Hepatitis B- or Hepatitis C-Related

Hepatocellular Carcinoma

Yo Sasaki, MD,* Terumasa Yamada, MD,* Hideo Tanaka, MD,† Hiroaki Ohigashi, MD,*
Hidetoshi Eguchi, MD,* Masahiko Yano, MD,* Osamu Ishikawa, MD,* and Shingi Imaoka, MD*

Objective: The aim of this study is to clarify the difference of risk
of recurrence after hepatic resection between patients with hepatitis
B- and hepatitis C-related hepatocellular carcinoma (HCC).
Summary and Background Data: HCC is a highly recurrent carci-
noma. However, consensus has not yet been reached about the rela-
tionship between hepatitis virus types and risk of recurrence in a long-
term follow-up for HCC patients who underwent hepatic resection.
Patients and Methods: From the beginning of January 1990 to the
end of December 1999, of 469 HCC patients who underwent
curative hepatic resection, 66 (14%) patients with positive hepatitis
B virus surface antigen (HBs-Ag) and negative hepatitis C virus
antibody (HCV-Ab) were regarded to have B-type hepatitis (HB)-
related HCC (HB-HCC) and 351 (75%) with negative HBs-Ag and
positive HCV-Ab were regarded to have C-type hepatitis (HC)-
related HCC (HC-HCC). A clinical follow-up was performed to
assess the existence of recurrence with the median follow-up periods
of 11.0 and 10.1 years for HB- and HC-HCC patients, respectively.
Results: The 3-, 5-, and 10-year disease-free survival (DFS) rates of
HC-HCC (40%, 24%, and 12%, respectively) were significantly
shorter than those of HB-HCC (57%, 54%, and 28%, respectively)
(P � 0.0001). In multivariate Cox proportional hazard analysis, viral
type, TNM stage, surgical margin, and Edmondson’s grade were
significantly associated with risk of recurrence. The risk of recur-
rence from the initial HCC increased to 1.93 times (95% confidence
interval, 1.27–2.93) greater in HC-HCC patients than in HB-HCC
patients.
Conclusion: Hepatitis viral type is an independent factor for recur-
rence of HCC in a long-term clinical follow-up. This finding
suggests that we may need a different strategy to control postoper-
ative recurrence by the viral types in HCC patients.

(Ann Surg 2006;244: 771–780)

Since the measurement of first- and second-generation
hepatitis C virus antibody (HCV-Ab) has become avail-

able,1,2 it has been elucidated that most cases of non-A and
non-B type chronic hepatitis or liver cirrhosis coexisting with
hepatocellular carcinoma (HCC) are C-type hepatitis (HC).
The number of patients with HCC originating from HC
(HC-HCC) has increased year by year, along with a decrease
of patients with HCC originating from B-type hepatitis (HB)
(HB-HCC), especially in Japan. According to a nationwide
survey in Japan in 2003,3 the frequency of patients with
HC-HCC (72%) was much higher than that of patients with
HB-HCC (17%). The frequency of HC-HCC patients in
Japan is almost the same as that of patients in Italy and
Spain.4,5 However, in Asian countries around Japan, such as
China, Taiwan, and Korea, where the prevalence of HCC is
high, HB-HCC is still dominant.6–8 Numerous epidemiologic
and molecular-biologic studies about the association between
hepatitis B virus (HBV) infection and the development of
HCC have been reported.9–11 HBV is thought to induce
development of HCC through integration,12,13 transactiva-
tion,14 mutation of tumor suppressor genes, and so forth, in
addition to carcinogenesis on the sequential process of
chronic hepatitis to liver cirrhosis.15 As the occurrence of
HB-HCC is partly brought about by the direct oncogenic
effect of HBV, the fibrotic change of the liver at carcinogen-
esis may not be so severe. On the other hand, hepatitis C virus
(HCV) is an RNA virus that does not integrate to the DNA of
hepatocytes, and its relationship to the oncogenic mechanism
of HCC is unclear. The carcinogenic potential of HC-HCC is
known to increase in proportion to the progression from
chronic hepatitis to liver cirrhosis, and actually, many of
HC-HCCs occur from liver cirrhosis. Different mechanisms
of HCC onset for these viruses may explain the differences in
clinicopathologic features. Most chronic HBV infections are
vertical transmissions during delivery, whereas HCV infec-
tions are mainly blood-borne such as from transfusions after
reaching adulthood. Consequently, the mean age at occur-
rence of HCC is lower in HB-HCC than in HC-HCC. As
mentioned above, characteristic differences of some etiologic
or clinical factors have been pointed out between HB- and
HC-HCC patients who underwent surgery.16,17 However, few
data are available in the literature regarding the differences of
recurrence between the two types of virus-originated HCC
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more than 10 years after hepatic resection. Herein, to clarify
the difference of risk of recurrence after hepatic resection
between patients with HB- and HC-HCC, we compared the
long-term postoperative disease-free survival (DFS) of HCC
between the two groups.

PATIENTS AND METHODS

Subjects
From the beginning of January 1990, when HCV-Ab

could be generally measured in our hospital, to the end of
December 1999, 469 patients underwent curative hepatic
resection and were discharged. Curative resection was de-
fined as complete macroscopic removal of the tumor without
exposure of tumor cells on the cut surface. Of these patients,
66 (14%) were seropositive for hepatitis B virus surface
antigen (HBs-Ag) and seronegative for HCV-Ab, 9 (2%)
were seropositive for both HBs-Ag and HCV-Ab, 351 (75%)
were seronegative for HBs-Ag and seropositive for HCV-Ab,
and 43(9%) were seronegative for both HBs-Ag and HCV-
Ab. The HCC patients with positive HBs-Ag and negative
HCV-Ab were regarded to have HB-HCC, and those with
negative HBs-Ag and positive HCV-Ab were regarded to
have HC-HCC. The patients with HB-HCC and HC-HCC
were enrolled in this study.

Assessment and Follow-up
Hepatic resection was offered by assessment of resect-

ability based on both tumor progression and liver functional
reserve. The degree of tumor progression was judged by
radiographic findings from chest x-ray, ultrasonography
(US), computed tomography (CT), magnetic resonance im-
aging (MRI), and hepatic angiography. Liver function status
was assessed by liver biochemistry status, indocyanine green
retention test for 15 minutes (ICG-R15), and Child’s classi-
fication18 as an overall estimate. No postoperative adjuvant
therapies were given for all patients.

All patients were followed up for postoperative recur-
rence with assessment by tumor markers such as serum
alpha-fetoprotein (AFP) level and serum protein induced by
vitamin K absence II level, chest x-ray, and US or CT every
2 or 3 months after surgery until March 2005. At the end of
March 2005, the number of patients who died of hepatic
disease or other diseases without recurrence was 4 (6.1%) in
HB-HCC patients and 26 (7.4%) in HC-HCC patients, re-
spectively, and the number of patients who did not complete
the follow-up about recurrence was 2 (3.0%) for HB-HCC
patients and 5 (1.4%) for HC-HCC patients, respectively.
When recurrence was discovered, the recurrent lesions were
managed aggressively with a multimodal approach, including
further surgery, transarterial chemoembolization, and percu-
taneous ethanol injection. The treatment method was decided
by the pattern of recurrence and liver functional reserve at the
time of recurrence.

Analysis
First, we compared the distributions of host factors

including activity of hepatitis and liver functional reserve,
tumor factors, surgical factors, and pathologic factors be-

tween the HB- and HC-HCC patients. Second, we compared
the long-term survival and DFS curves after surgery between
the HB- and HC-HCC patients. Moreover, to examine the
differences of the DFS curves by the degree of tumor pro-
gression and liver function, HB-HCC patients and HC-HCC
patients were separately stratified into these subgroups and
the DFS curves of HB- and HC-HCC were compared on the
same grade. TNM Stage by the Liver Cancer Study Group of
Japan (LCSGJ),19 which is concordant with TNM classifica-
tion by the International Hepato-Pancreato-Biliary Associa-
tion and the International Union Against Cancer (Table 1)20

was used for the grade of tumor progression, and Child’s
classification was used for the grade of liver functional
reserve. Finally, to examine whether viral type is associated
with the risk of recurrence for HCC, we calculated hazard
ratio for recurrence in univariate and multivariate analysis.

Statistics
The statistical analysis was carried out with Student t�r�

test for unpaired observations and the �2 test for the fre-
quency of various attributes between the groups. Survival and
DFS curves were analyzed using the Kaplan-Meier method.
Differences between curves were assessed according to the
log-rank test. In univariate analysis, statistical comparisons
between the subgroups of patients were made using the
Mantel-Cox test. The Cox proportional hazards regression
model was used for multivariate analysis. Differences with a
P value less than 0.05 were considered significant. All P
values were two-tailed. Statistical analysis was performed
using a Power Macintosh G4 and Stat View 5.0 software
(SAS Institute, Berkley, CA).

RESULTS

Comparison of Clinicopathologic Characters
Between HB- and HC-HCC Patients

The distribution of selected characteristics by hepatitis
virus among HCC patients was examined (Table 2). The
percentages of older patients, patients with stronger hepatic
inflammatory activity �the values of serum alanine amino-
transferase (ALT)�, and those with poorer liver functional
reserve (the values of albumin and ICG-R15, and Child’s
classification) were significantly higher in the HC-HCC
group than in the HB-HCC group. In tumor-related factors,

TABLE 1. Definitions of TNM Stage by the Liver Cancer
Study Group of Japan

T Factor I. Single II. <2 cm III. No Vascular Involvement

T1 Fulfilling 3 factors

T2 Fulfilling 2 factors

T3 Fulfilling 1 factors

T4 Fulfilling 0 factors

Stage I T1 N0 M0

Stage II T2 N0 M0

Stage III T3 N0 M0

Stage IV-A T4 N0 M0 or any T N1 M0

Stage IV-B Any T N0-1 M1
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the value of serum AFP was significantly smaller in the
HC-HCC group than in the HB-HCC group. However, there
were no statistical differences among the factors of the tumor
size, the number of tumors, or TNM stage by LCSGJ. In
surgery-related factors, although no significant differences
were recognized for the operation time, blood loss during
operation, and surgical margin, the patients who had smaller
resection range and perioperative transfusion were more
likely in the HC-HCC group than in the HB-HCC group. In
pathologic factors, there were no significant differences in
any factors such as the grade of differentiation of the tumor
(Edmondson and Steiner’s classification),21 extracapsular in-
vasion, satellite nodules, vascular invasion, or histology of
noncancerous lesions.

Comparison of Survival and DFS After Surgery
Between HB- and HC-HCC Patients

The median follow-up times of HB- and HC-HCC
patients were 11.0 and 10.1 years, respectively. The number
of recurrent patients was 39 (59%) in HB-HCC patients and
282 (80%) in HC-HCC patients, respectively. As for the
forms of first recurrence, the number and percentage of

TABLE 2. Distribution of Selected Characteristics by Viral
Hepatitis Among HCC Patients Who Underwent Hepatic
Resection

Characteristic

HB-HCC HC-HCC

P(�2)% No. % No.

Age (yr)

�65 93† 61† 67† 237† �0.0001†

�65 7† 5† 33† 114†

Gender

Male 74 49 76 268 0.71

Female 26 17 24 83

ALT (IU/I)

�80 77† 51† 50† 176† �0.0001†

�80 23† 15† 50† 175†

Alb (g/dL)

�3.5 12† 8† 25† 89† 0.01†

�3.5 88† 58† 75† 262†

T bil (mg/dL)

�1.0 74 49 69 242 0.39

�1.0 26 17 31 109

ICG-R15 (%)*

�20 78† 50† 58† 199† 0.003†

�20 22† 14† 42† 147†

Prothrombin time (%)

�80 20 13 22 77 0.71

�80 80 53 78 274

Child’s classification

A 86† 57† 74† 261† 0.03†

B � C 14† 9† 26† 90†

Preoperative TAE

Yes 36 24 34 121 0.78

No 64 42 66 230

AFP (ng/mL)

�100 44† 29† 62† 216† 0.04†

�100 56† 37† 38† 135†

Tumor size (cm)

�3.0 56 37 62 219 0.36

�3.0 44 29 38 132

No. of tumors

1 83 55 75 263 0.16

2 or more 17 11 25 88

TNM stage by LCSGJ

I 23 15 25 88

II 59 39 56 197 0.85

III � IV 18 12 19 66

Operation time (min)

�180 35 23 32 112 0.63

�180 65 43 68 239

Blood loss (mL)

�1000 50 33 50 177

�1000 50 33 50 174 0.89

Surgical margin (mm)

�10 48 32 60 209 0.12

�10 52 34 40 142

(Continued)

TABLE 2. (Continued)

Characteristic

HB-HCC HC-HCC

P(�2)% No. % No.

Transfusion

Yes 26† 17† 48† 167† 0.0008†

No 74† 49† 52† 184†

Resection range

Hr0 � HrS 42† 28† 67† 234† 0.0002†

Hr1 � Hr2 � Hr3 58† 38† 33† 117†

Edmondson’s grade

I 22 11 23 68 0.64

II 57 29 60 175

III 22 11 16 47

Extracapsular invasion

Yes 60 33 52 153 0.31

No 40 22 48 139

Satellite nodule

Yes 33 18 27 76

No 67 36 73 206 0.34

Venous invasion

Yes 35 18 39 112 0.56

No 65 34 61 176

Noncancer tissue

Normal 6 4 4 15 0.12

Fibrosis 41 27 28 99

Cirrhosis 53 35 68 237

HCC, hepatocellular carcinoma; HB-HCC, hepatitis B-related hepatocellular car-
cinoma; HC-HCC, hepatitis C-related hepatocellular carcinoma; AFP, alpha fetoprotein;
TAE, transarterial embolization; Hr0, partial resection; HrS, subsegmentectomy; Hr1,
one segmentectomy; Hr2, two segmentectomy; Hr3, three segmentectomy; LCSGJ,
Liver Cancer Study Group of Japan.

*Three patients were excluded because of ICG excretion abnormalities, and four
were not measured. There are several deficits in microscopic factors because of necrosis
by preoperative TAE.

†Factors with significant difference.
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patients with intrahepatic recurrence or distant metastasis was
35 (90%) and 4 (10%) in HB-HCC patients and 273 (97%)
and 9 (3%) in HC-HCC patients. The 3-, 5-, and 10-year
survival rates of HB-HCC group were 78%, 69%, and 41%,
respectively, and those of HC-HCC group were 80%, 62%,
and 22%, respectively, and no significant difference was
recognized between the survival curves of the two groups
(P � 0.068) (Fig. 1). Until 6 years after surgery, the survival
curves of both groups were almost the same. Afterward,
however, they began to separate and at 10 years after surgery,
the survival rate of the HC-HCC group was lower than that of
the HB-HCC group. On the other hand, the 3-, 5-, and 10-year
DFS rates of the HC-HCC group, 40%, 24%, and 12%,

respectively, were significantly lower than those of the HB-
HCC group, 57%, 54%, and 28%, respectively (P � 0.0001)
(Fig. 2). While the DFS curve of the HB-HCC group started
to slope down slowly 2 years after surgery and became almost
level subsequently, the curve of the HC-HCC group kept
falling until 7 years after surgery.

Comparison of DFS Curves Between the
HB-HCC Group and the HC-HCC Group by
TNM Stage and Child’s Classification

The DFS curves between the HB-HCC group and the
HC-HCC group were compared in TNM Stage by LCSGJ
(Fig. 3) and Child’s classification (Fig. 4), respectively. In

FIGURE 1. Comparison of survivals
between patients with hepatitis-B-re-
lated hepatocellular carcinoma (HCC)
and patients with hepatitis-C-related
HCC. Open circles, hepatitis B-related
HCC patients (n � 66). Closed circles,
hepatitis C-related HCC patients (n �
351). Log-rank test: P � 0.068.

FIGURE 2. Comparison of disease-free
survivals between patients with hepa-
titis-B-related hepatocellular carcinoma
(HCC) and patients with hepatitis-C-
related HCC. Open circles, hepatitis
B-related HCC patients (n � 66).
Closed circles, hepatitis C-related HCC
patients (n � 351). Log-rank test: P �
0.0001.
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stages I and II, the DFS of the HC-HCC group was signifi-
cantly lower than that of the HB-HCC group, and the DFS
of the two groups were remarkably different 2 years after
surgery and later. In contrast, there were no significant
differences between the DFS of the two groups in stages III
and IV. In the comparison of Child’s classification, both in
Child’s A and in Child’s B � C, the DFS of the HC-HCC
group was lower than that of the HB-HCC group, especially
2 years after surgery and later.

Univariate and Multivariate Analysis for DFS of
HCC Patients Who Underwent Hepatic
Resection

Univariate analysis and unadjusted hazard ratios for
DFS were calculated on the HCC patients who underwent
hepatic resection (Table 3). The risk of recurrence from HCC
was 1.92 times greater in HC-HCC patients than in HB-HCC
patients (P � 0.002, 95% confidential interval �CI�, 1.37–
2.70). In the other factors, ALT and ICG-R15 were selected

from the clinical factors for DFS. From tumor factors: tumor
size, number of tumors, and TNM stage by LCSGJ; from
surgical factors: operation time, blood loss, perioperative
transfusion, and surgical margin; and from pathologic factors:
histologic grade (Edmondson’s grade), extracapsular inva-
sion, satellite nodules, and venous invasion were significantly
strong predicators of risk for recurrence.

Multivariate analysis was performed for DFS using the
selected variables of which the P values were less than 0.05 in
univariate analysis (Table 4). Viral hepatitis was chosen for a
serologic factor, and ALT was chosen from hepatic inflamma-
tory activity factors, ICG-R15 from hepatic functional reserve
factors, and from tumor factors TNM stage by LCSGJ, which
includes the factors of both tumor size and tumor number. Blood
loss and surgical margin were selected from operative factors,
and Edmondson’s grade, extracapsular invasion, and venous
invasion from pathologic factors. As a result, viral hepatitis was
one of the independent prognostic factors for DFS together with

FIGURE 3. Comparison of disease-free
survivals between patients with hepa-
titis-B-related hepatocellular carcinoma
(HCC) and patients with hepatitis-C-
related HCC in TNM Stages by Liver
Cancer Study Group of Japan. Top,
stages I and II. Open circles, hepatitis-
B-related HCC patients (n � 54).
Closed circles, hepatitis-C-related HCC
patients (n � 285). Log-rank test: P �
0.0002. Bottom, stages III and IV.
Open circles, hepatitis-B-related HCC
patients (n � 12). Closed circles, hep-
atitis-C-related HCC patients (n � 66).
Log-rank test: P � 0.42.
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TNM stage, surgical margin, and Edmondson’s grade (P �
0.002). The risk of recurrence from HCC increased to 1.93 times
greater in HC-HCC patients than in HB-HCC patients after
adjustment and the 95% CI became 1.27 to 2.93. When the
patients whose first recurrence was distant metastasis were
accounted for censored cases at the time of discovering the
metastasis, the adjusted hazard ratio for the viral types was not
changed (hazard ratio, 2.11; 95% CI, 1.36–3.28).

DISCUSSION
The findings about the differences of various kinds of

clinicopathologic characters such as age, hepatic inflamma-
tory activity, liver functional reserve, and tumor and opera-
tive factors, etc., between HB-HCC and HC-HCC patients,
which we indicated in this study, were consistent with those
in previous reports for the most part17,22 (Table 2). On the
other hand, the opinions about the differences of long-term

clinical course after hepatic resection of the two groups were
controversial. Takenaka et al17 reported the comparison of the
outcome of a total of 126 patients with HB- or HC-HCC who
underwent hepatic resection, and described that the survival
and DFS at 5 years were similar in both groups. Similarly,
some other reports described that long-term prognosis was
not influenced by hepatitis virus types.23–26 On the other
hand, Wu et al7 reported that the DFS rates between the two
groups were not significantly different, but that the survival
of HB-HCC patients was significantly lower than that of
HC-HCC patients. They described that the poorer prognosis
in HB-HCC patients was caused by a higher incidence of
poor prognostic characters in the HB-HCC group. Haratake et
al27 similarly reported that the prognosis of HB-HCC patients
was worse than that of HC-HCC patients. These inconsistent
findings possibly resulted from insufficient number of pa-
tients and follow-up periods for satisfactory analysis. We

FIGURE 4. Comparison of disease-free
survivals between patients with hepa-
titis-B-related hepatocellular carcinoma
(HCC), and hepatitis-C-related HCC
using Child’s classification. Top,
Child’s A. Open circles, hepatitis-B-
related HCC patients (n � 57). Closed
circles, hepatitis-C-related HCC pa-
tients (n � 261). Log-rank test: P �
0.001. Bottom, Child’s B � C; Open
circles, hepatitis-B-related HCC pa-
tients (n � 9). Closed circles, hepati-
tis-C-related HCC patients (n � 90).
Log-rank test: P � 0.06.
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TABLE 3. Univariate Analysis and Unadjusted Hazard Ratios of Prognostic Factors for Disease-Free Survival on HCC Patients
Who Underwent Hepatic Resection

No. of Patients 50% DFS (yr)

DFS Rate (%)

P Value Hazard Ratio 95% CI5 yr 10 yr

Viral hepatitis

B type 66† 6.73† 54† 38† 1.00 (Reference)†

C type 351† 2.21† 24† 12† 0.002† 1.92† 1.37–2.70†

Age (yr)

�65 298 2.43 30 17 1.00 (Reference)

�65 119 2.10 27 13 0.28 1.14 0.90–1.46

Gender

Male 317 2.30 29 15 1.00 (Reference)

Female 100 2.23 26 20 0.92 1.01 0.78–1.31

ALT (U/I)

�80 227† 2.43† 32† 21† 1.00 (Reference)†

�80 190† 2.21† 24† 9† 0.03† 1.28† 1.02–1.59†

Alb (g/dL)

�3.5 320 2.37 30 18 1.00 (Reference)

�3.5 97 2.22 26 10 0.20 1.18 0.92–1.52

T bil (mg/dL)

�1.0 291 2.45 31 17 1.00 (Reference)

�1.0 126 2.09 25 14 0.24 1.16 0.91–1.47

ICG-R15 (%)*

�20 249† 2.55† 33† 20† 1.00 (Reference)†

�20 161† 2.10† 25† 11† 0.03† 1.29† 1.03–1.62†

Prothrombin time (%)

�80 327 2.28 30 17 1.00 (Reference)

�80 90 2.43 24 13 0.74 1.05 0.80–1.38

Child’s classification

A 317 2.37 30 18 1.00 (Reference)

B � C 98 2.21 27 12 0.26 1.16 0.90–1.49

Preoperative TAE

No 272 2.36 32 20 1.00 (Reference)

Yes 145 2.37 25 12 0.30 1.13 0.89–1.44

AFP (ng/mL)

�100 245 2.45 29 9 1.00 (Reference)

�100 172 1.82 27 20 0.47 1.10 0.85–1.41

Tumor size (cm)

�3.0 256† 2.89† 33† 19† 1.00 (Reference)†

�3.0 161† 1.63† 21† 9† 0.0002 1.52† 1.22–1.90†

No. of tumors

1 318† 2.97† 33† 20† 1.00 (Reference)†

2 or more 99† 1.42† 15† 6† �0.0001† 1.92† 1.50–2.46†

TNM stage by LCSGI

I � II 339† 2.95† 32† 19† 1.00 (Reference)†

III � IV 88† 1.13† 14† 7† �0.0001† 2.05† 1.58–2.66†

Operation time (mm)

�180 135† 3.00† 34† 22† 1.00 (Reference)†

�180† 282† 2.11† 26† 13† 0.01† 1.35† 1.06–1.72†

Blood loss (ml)

�1000 210† 3.00† 33† 19† 1.00 (Reference)†

�1000 207† 2.08† 24† 13† 0.02† 1.31† 1.05–1.63†

Surgical margin (mm)

�10 176† 3.46† 34† 19† 1.00 (Reference)†

�10 241† 2.01† 25† 14† 0.002† 1.42† 1.13–1.77†

(Continued)

Annals of Surgery • Volume 244, Number 5, November 2006 Recurrence and Hepatitis-Related HCC

© 2006 Lippincott Williams & Wilkins 777



have shown the difference of hepatitis viral type had a
dramatic impact on long-term DFS after surgery by a long
follow-up period and a large number of patients (Fig. 2). If
the follow-up period of our study was short and the compar-
ative study was only about survivals, as the survivals of the
two groups were almost the same until 7 years after surgery
even in our study, our conclusions might be similar to
previous reports,23–26 which stated hepatitis virus type was
not influential in long-term prognosis.

In both the HB-HCC and HC-HCC groups, the recur-
rence curves were steep for the first 2 years. Afterward,
though the curve of the HB-HCC group became very gentle,
ie, the recurrence rate decreased dramatically, that of the
HC-HCC group kept going down until 7 years after surgery,
ie, the recurrence rate remained high during the later years
(Fig. 2). The recurrences in the early period after surgery
were considered to be mostly attributed to intrahepatic me-
tastasis in both the HB-HCC and HC-HCC groups,28 whereas
the recurrences occurring in the later follow-up years after
surgery in the HC-HCC group can be presumed to have been
caused by the higher frequency of metachronous carcinogen-
esis.29 We showed HC-HCC had the stronger hepatic inflam-
matory activity shown by the higher level of ALT, and the
poorer liver functional reserve shown by the worse grade of
Child’s classification (Table 2). These findings are regarded
to be the high-risk factors of developing HCC. However,

even in the same liver function subgroup, which was sepa-
rated based on Child’s classification categorizing the degree
of liver function, the potential of recurrence in the later
follow-up years was stronger in the HC-HCC group than in
the HB-HCC group regardless of the grade of liver functional
reserve (Fig. 4). In addition, multivariate analysis showed
that the difference of viral hepatitis itself was one of the
independent prognostic factors for risk of recurrence (Table
4). These data may suggest that the high frequency of recur-
rence due to metachronous carcinogenesis in HC-HCC pa-
tients is caused not only by the high inflammatory activity or
poor functional reserve but also by the other etiologic path-
way induced by chronic HCV infection. Takano et al30

reported that the incidence of HCC in chronic hepatitis C
patients was 2.7 times higher than that in chronic hepatitis B
patients. Ikeda et al31 described that the incidence rates of
HCC in HC patients and HB patients were 4.8% and 2.1% at
the 5th year, 13.6% and 4.9% at the 10th year, respectively,
and that the rates showed significant differences.

Even in earlier stages, such as TNM stages I and II, the
recurrence rates of HC-HCC continued increasing until the
later follow-up years, although the rates of HB-HCC de-
creased 2 years after surgery and later (Fig. 3, top). On the
other hand, in more advanced stages, such as TNM stages III
and IV, most recurrences happened in the early follow-up
years in both HC-HCC and HB- HCC patients (Fig. 3,

TABLE 3. (Continued)

No. of Patients 50% DFS (yr)

DFS Rate (%)

P Value Hazard Ratio 95% CI5 yr 10 yr

Transfusion

No 233† 2.85† 33† 20† 1.00 (Reference)†

Yes 184† 1.93† 23† 11† 0.01† 1.32† 1.06–1.64†

Resection range

Hr0 � Hr5 262 2.37 29 16 1.00 (Reference)

Hr1 � Hr2 � Hr3 155 2.13 28 16 0.88 1.03 0.82–1.29

Edmondson’s grade

I 79† 3.98† 40† 19† 1.00 (Reference)†

II � III 262† 1.93† 24† 15† 0.005† 1.53† 1.14–2.06†

Extracapsular invasion

No 161† 3.09† 33† 18† 1.00 (Reference)†

Yes 186† 1.80† 23† 15† 0.005† 1.41† 1.11–1.79†

Satellite nodule

No 242† 2.66† 29† 17† 1.00 (Reference)†

Yes 94† 1.33† 24† 14† 0.02† 1.44† 1.10–1.87†

Venous invasion

No 210† 2.57† 30† 17† 1.00 (Reference)†

Yes 130† 1.42† 23† 14† 0.02† 1.33† 1.04–1.70†

Noncancer tissue

Normal or fibrosis 145 2.36 33 26 1.00 (Reference)

Corrhosis 272 2.21 28 11 0.08 1.28 0.97–1.68

HCC, hepatocellular carcinoma; DFS, disease-free survival; ICG R 15, indocyanine green 15 min retention test (normal �10%); AFP, alpha fetoprotein; TAE, transarterial
embolization; Hr0, partial resection; HrS, subsegmentectomy; Hr1, one segmentectomy; Hr2, two segmentectomy; Hr3, three segmentectomy; LCSGJ, Liver Cancer Study Groups
of Japan.

*Three patients were excluded because of ICG excretion abnormalities, and four were not measured. There are several deficits in microscopic factors because of necrosis by
preoperative TAE.

†Factor with significant differences.
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bottom). These findings may suggest that it is necessary to
change the treatment strategy for HCC patients not only by
the stage of progression or liver function but also the differ-
ence of viral hepatitis type. Namely, intrahepatic metastasis is
considered to be the main form of recurrence in advanced stages
of HCC. Therefore, for the more advanced stages of HCC,
such as stages III or IV, regardless of the difference of
hepatitis virus, we should pay attention to the appearance of
intrahepatic metastasis in the early follow-up years after
surgery, and an anticancer therapy such as chemotherapy may
be recommended to reduce this type of recurrence. On the
other hand, mainly for HC-HCC in less-advanced HCC, such
as stages I or II, we should make a close follow-up to check
intrahepatic recurrence by multicentricity even 2 years after
surgery or later, and antiviral treatment such as interferon
with or without ribavirin might be useful for preventing a
second primary occurrence.32
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