
tumor size > 6.5 cm, and microvascular invasion. The 
high risk patients with two or more risk factors should be 
the candidates for various adjuvant clinical trials.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of  the common 
causes of  cancer death among Koreans, and it is also 
one of  the frequently occurring cancers worldwide. 
Surgical resection of  the liver has been one of  the 
mainstays in the curative treatment of  this cancer. 
Recent advances in anatomical knowledge of  liver, 
surgical skills and instruments, intra- and post-operative 
management techniques have led to a marked reduction 
in post-operative mortality rates. However, recurrence 
after curative partial hepatectomy for HCC occurs in 
approximately 70% of  patients[1-3], and even after careful 
selection of  relatively early disease patients for liver 
transplantation (OLT) according to the Milan selection 
criteria. It has been reported that the recurrence rate is 
about 20%[4]. This finding is considered to be the most 
signifi cant risk factor for the survival of  the patient. 
    The pattern of  recurrence after curative surgery 
for HCC is variable. Among these diverse patterns of  
recurrence, diffuse intra-hepatic recurrence and multiple 
systemic recurrences are thought to be fatal not only 
because there is no effective treatment strategy, but 
also these recurrence patterns inevitably mean a short 
remaining survival time. Moreover, the development of  
such fatal recurrences soon after surgical resection may 
indicate the presence of  multiple intra-hepatic micro-
metastases or systemic dissemination and colonization 
of  HCC cells at the time of  surgery. But present clinical 
technology does not allow pre-operative determination 
of  micro-metastatic lesions, and therefore the available 
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Abstract
AIM: To invest igate the cl in icopathological r isk 
factors for immediate post-operative fatal recurrence 
of hepatocellular carcinoma (HCC), which may have 
practical implication and contribute to establishing 
high risk patients for pre- or post-operative preventive 
measures against HCC recurrence.

METHODS: From June 1994 to May 2004, 269 patients 
who received curative resection for HCC were reviewed. 
Of these patients, those who demonstrated diffuse intra-
hepatic or multiple systemic recurrent lesions within 6 
mo after surgery were investigated (fatal recurrence 
group). The remaining patients were designated as the 
control group, and the two groups were compared for 
clinicopathologic risk factors.

RESULTS: Among the 269 patients reviewed, 30 
patients were enrolled in the fatal recurrence group. 
Among the latter, 20 patients showed diffuse intra-
hepatic recurrence type and 10 showed multiple systemic 
recurrence type. Multivariate analysis between the fatal 
recurrence group and control group showed that pre-
operative serum alpha-fetoprotein (AFP) level was 
greater than 1 000 μg/L (P = 0.02; odds ratio = 2.98), 
tumor size greater than 6.5 cm (P = 0.03; OR = 2.98), 
and presence of microvascular invasion (P = 0.01; 
OR = 4.89) were the risk factors in the fatal recurrence 
group. The 48.1% of the patients who had all the three 
risk factors and the 22% of those who had two risk 
factors experienced fatal recurrence within 6 mo after 
surgery.

CONCLUSION: Three distinct risk factors for immediate 
post-operative fatal recurrence of HCC after curative 
resection are pre-operative serum AFP level > 1 000 μg/L, 
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approach at present is the determination of  risk factors for 
immediate post-operative fatal recurrence.
   Numerous studies have investigated the recurrence 
of  HCC after partial hepatectomy and have reported a 
number of  risk factors for recurrence. But the application 
of  such risk factors in the practical fi eld for surgeons is 
diffi cult, which may be due to the fact that the limitation 
of  application of  these risk factors is confusing, and 
sometimes too broad in perspective. In this study, we 
attempted to elucidate the risk factors involved in the 
recurrence of  HCC soon after partial hepatectomy, which 
entail more practical implications for the liver surgeon.

MATERIALS AND METHODS
Patients
 From June 1994 to May 2004 for a period of  10 years, 
the medical records of  322 HCC patients who received 
partial hepatectomy at the Department of  Surgery, Ajou 
University Hospital were reviewed. These patients were 
divided into the fatal recurrence group and the control 
group. The inclusion criteria of  the fatal recurrence group 
were the patients who had diffuse intra-hepatic recurrence 
or multiple systemic recurrence within 6 mo after curative 
surgical resection of  HCC. The rest were designated as 
the control group, and risk factors for the fatal recurrence 
group were analyzed.
    Among the total 322 patients, the following were 
excluded from this study: patients who died within 6 
mo after surgery due to reasons other than recurrence; 
patients who were lost to follow-up within 6 mo after 
surgery; patients whose histopathologic examination 
showed fi brolamellar or combined cholangiohepatocellular 
carcinoma pathologies; and patients who received non-
curative resection.

Methods 
The criteria for curative liver resection followed by the 
authors were the General Rules for the Study of  Primary 
Liver Cancer Guidelines set up by the Korean Liver 
Cancer Study Group[5]. In these guidelines, the defi nition 
of  curative surgery for HCC is classifi ed as A1, A2, and 
B: “A1 = tumor size < 2 cm and no residual tumor after 
resection, without vascular or ductal invasion; A2 - tumor 
size 2 - 5 cm and no residual tumor after resection, without 
vascular or ductal invasion; and B = no residual tumor after 
resection, but not included in A1 or A2”. Those who were 
regarded as non-curative resection were the patients with 
gross evidence of  residual tumor, tumor invasion into the 
1st order branch of  the portal vein or main portal vein, 
tumor invasion of  the left, right, middle, and inferior right 
or short hepatic vein and tumor invasion into 2nd or 1st 
order branches of  the intra-hepatic bile duct or common 
hepatic duct.
    Pre-operative radiological evaluation included  
abdominal ultrasonography, abdominal computerized 
tomography (CT) scans and hepatic angiography. Magnetic 
resonance imaging (MRI) and/or positron emission 
tomography (PET) scan were also conducted when 
deemed necessary by the physician in charge. To evaluate 
the residual liver function, all patients received the dye 

retention test using indocyanine green (ICG) in addition to 
the general chemistry tests. Also, to accurately assess the 
degree of  curative surgery, all patients underwent intra-
operative ultrasonography evaluation.
    Post-operative follow-up consisted of  monthly 
serum alpha-fetoprotein (AFP) level examination, and 
abdominal ultrasonography and plain chest fi lms at every 
3 mo. Abdominal CT was performed every 6 mo. The 
follow-up continued until the patient died of  disease. If  
the serum AFP level did not decrease to normal level 
or abnormally increased or if  one or more suspicious 
recurrent lesions were detected on ultrasonography during 
the post-operative follow-up, the results were then further 
confi rmed by abdominal CT and/or chest CT and/or PET 
scan and hepatic angiography. 
    Diffuse intra-hepatic recurrence was defined as 
five or more recurrent lesions in the remnant liver as 
demonstrated by hepatic angiography[6], and multiple 
systemic recurrence was defi ned as two or more systemic 
recurrent lesions without evidence of  intra-hepatic 
recurrence, as shown by imaging studies.
     Twenty-four variables were compared between the fatal 
recurrence group and control group. The patient factors 
were: age, sex, presence of  symptoms, hepatitis B antigen 
status, hepatitis C antibody status, Child’s classification, 
pre-operative serum AST and ALT levels, pre-operative 
ICG R-15 and serum AFP levels, the grade of  hepatitis, 
and stage of  cirrhosis in non-tumor liver tissues. The 
tumor factors that were investigated were: size of  tumor, 
single or multiple lesions, tumor growth patterns, presence 
of  tumor capsule and invasion of  tumor capsule, gross 
evidence of  vascular or bile duct tumor involvement, 
formation of  intra-tumor septum, tumor invasion of  the 
Glisson’s capsule, presence of  microvascular invasion 
and the Edmond-Steiner grade of  tumor cells. Successful 
anatomic resection and tumor margins of  more than 
1 cm were defined as surgical factors. The anatomical 
resection was defi ned as complete segmental resection of  
the Couinaud’s segment system. The pathological review 
was performed by an experienced pathologist (Kim) in the 
Department of  Pathology in our institute.

Statistical analysis
Univariate statistical analysis was performed using χ2 test 
and Student’s t-test, and multivariate analysis was carried 
out using logistic regression analysis.

RESULTS
Among the 322 patients, 53 patients were excluded from 
this study: 7 patients who died within 6 mo after surgery 
due to reasons other than recurrence (3 of  7 patients were 
post-operative in-hospital mortality); 3 patients who were 
lost to follow-up within 6 mo after surgery; 10 patients 
whose histopathologic examination showed fi brolamellar 
or combined cholangiohepatocel lu lar carc inoma 
pathologies; and 33 patients who were regarded as non-
curative resection.
    Among the 269 patients who were included in this study, 
the mean follow-up period was 32.2 ± 25.6 mo (range, 
4 - 107 mo). Of  the 269 patients, 42 (15.6%) experienced 
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tumor recurrence within 6 mo after curative resection. 
Among these 42 patients, 20 (47%) patients demonstrated 
diffuse intra-hepatic recurrence and 10 (24%) patients 
showed multiple systemic recurrence without evidence of  
intra-hepatic recurrence. Thus, the fatal recurrence group 
included 30 patients (11.2%, 30/269).
    The mean disease-free survival time until recurrence 

Table 1 Univariate analysis of host factors for immediate post-operative diffuse intra-
hepatic recurrence or multiple distant recurrence after curative resection for HCC

Sex, male (%)   76   74             NS
Mean age(yr)   49.2 ± 9.9   52.1 ± 10.4                        NS
HCC-related symptom   50   31             0.04
Child’s classifi cation A/B/C  90/10/0   90/9/1             NS
ICG R-15 (%)   14.6  ±  11.3   13.4  ±  8.6             NS
Serum ALT (nkat/L)   1185  ± 1285   1034  ±  944             NS
Serum AST (nkat/L)   1649  ±  1259   1125 ± 1539             NS
HBs Ag positivity   77   74             NS
HCV Ab positivity   13   8.4             NS
Serum AFP level (μg/L)  10 447.4 ± 12 931.9  23045  ± 6 660            0.00

Histologic grade of hepatitis 0, 1, 2/3, 41 86.7/13.3   92.8/7.2             NS
Histologic stage of cirrhosis 0, 1, 2/3, 41 15.8/84.2   19.2/80.8             NS

       Patients (%) or (mean ± SD)
                          
Host factor    Fatal recurrence group  Control group          P

1Data in each parameter showed less than 2% missing rate, but histologic grade of hepatitis and histologic stage of cirrhosis 
showed 9% and 10.5% data missing rate, respectively. 

Table 2 Univariate analysis of tumor and surgical factors 
for immediate post-operative diffuse intra-hepatic 
recurrence or multiple distant recurrence after curative 
resection of HCC

Tumor factors
Tumor size (cm)  10.1 ± 6.2           4.8 ± 3.2 0.00
Tumor growth pattern, Eg1/Ig2 36.7/63.3           7.9/92.1 0.00
Multiple tumors  60.0           28.5   0.01
Tumor capsule formation 66.7           81.4  NS
Tumor capsule infi ltration 45.0           29.6  NS
Intra-tumor septum formation   6.7             6.7  NS
Gross vascular or duct invasion 23.3             6.2  0.01
Microvascular invasion 86.6           33.9  0.00
Glisson’s capsule invasion 70.0           29.8  0.00
Edmond–Steiner grade3 47.4/52.6           40.7/59.3 NS
I, II/III, IV
Surgical factors   
Anatomical resection  93.3           87.8  NS
Resection margin ≥ 1 cm 66.7           42.3  0.02

    Patients(%) or (mean ± SD)

  Fatal recurrence group      Control group   P

1Expanding growth pattern; 2Infi ltrative growth pattern; 3Data in each parameter 
showed less than 2% missing data rate, but there was 11.5% missing rate in the 
Edmond-Steiner grade.

Table 3 Multivariate analysis of significant risk factors 
for immediate postoperative diffuse intrahepatic 
recurrence or multiple distant recurrence after curative 
resection of HCC

Microvascular invasion          4.89     0.62             0.01
AFP ≥ 1 000 ng/mL           2.98     0.46             0.02
Tumor size ≥ 6.5 cm           2.98     0.50             0.03

Risk factors     Odds ratio           Standard error          P

of  HCC of  the patients in the fatal recurr-ence group 
was 3.9 ± 1.7 mo, and the mean survival time after 
recurrence was 6.7 ± 6.1 mo. The remaining 12 patients 
who were not in the fatal recurrence group but had tumor 
recurrence or recurrences within 6 mo after resection had 
the mean disease-free survival time until recurrence at 3.4 
± 1.8 months after surgery; however, the mean survival 
time after recurrence was 25.4 ± 29 mo, and this was 
signifi cantly longer when compared to the fatal recurrence 
group (P < 0.05).
    Of  the 269 patients, 41 (15%) patients died within 
1 year of  surgery. Among these 41 patients, 35 (13%, 
35/269) patients died of  recurrence.
    The fatal recurrence group consisted of  23 males and 
7 females with the mean age of  49.2 ± 9.9 years. In the 
239 control group patients, there were 178 males and 61 
females with the mean age of  52.1 ± 10.4 years, showing no 
signifi cant difference of  gender and age between the two 
groups.
    Univariate analysis of  patient factors between the two 
groups showed that there were signifi cant differences with 
regard to the presence of  pre-operative tumor-related 
symptoms (P = 0.042) and serum AFP levels (P = 0.00) 
(Table 1). The tumor-related symptoms included right 
upper quadrant pain, radiating shoulder pain, weight loss, 
and palpable abdominal mass. Univariate analysis showed 
that signifi cant tumor and surgical risk factors between the 
two groups were tumor size, infiltrative growth pattern, 
multiple tumors, gross vascular or ductal invasion, micro-
vascular invasion, Glisson’s capsule invasion, and less than 
1 cm resection margin (Table 2).
    Multivariate analysis showed that there were three 
major risk factors for early post-operative fatal recurrence: 
microvascular invasion (P = 0.01, OR = 4.89); tumor 
size > 6.5 cm (P = 0.03, OR = 2.98); and pre-operative serum 
AFP levels > 1 000 μg/L (P = 0.02, OR = 2.98) (Table 3).
    Among the 269 patients, 27 patients had all the three 
risk factors, and of  them 13 (48.1%) patients experienced 
actually fatal recurrence within 6 mo after curative surgery. 
There were 50 patients who had two risk factors, among 
them 11 (22%) patients experienced fatal recurrence. In 
addition, 71 patients were found to have only one risk 

Kim BW et al. Ten-year experience of curative resection of HCC                                        101



www.wjgnet.com

factor, among whom 5 (7%) patients experienced fatal 
recurrence within 6 mo after surgery.Table 4 illustrates the 
statistical difference of  positive predictive value between 
the different numbers of  risk factors. 

DISCUSSION
It has been known that risk factors which affect the 
pattern and timing of  recurrence are different. In general, 
tumor factors have been considered as significant risk 
factors in early recurrence, while liver function factors 
have been reported more significant in late recurrent 
disease[7-9]. Recurrence of  HCC is the major risk factor for 
the survival of  the patient after surgery. Previous studies 
have showed that early death within 1 year of  surgery due 
to recurrence of  the disease was approximately 10%[7], 
which was in consistent with our study.
     Curative treatment modalities for HCC are composed by 
surgical resection, liver transplantation, and percutaneous 
ablation[10]. Among these modalities, surgical resection has 
been traditionally known to be the most effective mode 
of  therapy for HCC[11,12], but some serious problems, such 
as post-operative liver failure due to underlying cirrhosis 
and post-operative recurrence, still remain. To overcome 
these problems, alternative curative methods, such as local 
ablation therapy and liver transplantation, are being widely 
employed[4,13].
    Local cauterization therapies for HCC include injection 
of  chemical agents, such as alcohol, and the use of  heat 
energy, such as radiofrequency or microwave techniques. 
These are applicable for early HCC patients even with 
poor hepatic functional reserve who are not suitable for 
surgery. Among these alternatives, radiofrequency ablation 
is considered to be more effi cacious compared to alcohol 
injection methods in terms of  cellular necrosis at the 
tumor margins or destruction of  intra-tumoral septum. 
But, complete response rates have been reported to be 
very low for tumors that are more than 5 cm in diameter, 
and the tumor may not be easily accessible due to its 
diffi cult location in the liver in some instances[14,15].
    Liver transplantation has been shown to result in 
a favorable outcome in selected HCC patients with 
uncompensated or compensated liver function[4,16]. But, 

in patients with advanced HCC, high rate of  recurrence 
after OLT is a major problem of  this mode of  treatment. 
Possibly, accompanying immunosuppression may 
contribute to accelerating recurrence after OLT. Also, even 
if  liver transplantation is indicated, the lack of  donors and 
high cost of  the procedure limits the wide employment of  
this modality.
     According to a series reported by Llovet et al [10], surgical 
resection can be a more effective modality, rather than 
OLT or local ablative treatment, especially in early stage 
HCC with good hepatic functional reserve. However, 
because of  the limitations of  the aforementioned local 
therapy and liver transplantation, it is a common practice 
to perform partial hepatectomy with curative intention 
in patients even with intermediate or advanced HCC, if  
surgery can completely remove the tumor and as long as 
the functional liver reserve allows the procedure in hopes 
of  long-term survival[11]. Recent advances in pre-operative 
liver function reserve assessment, surgical techniques and 
intra- and post-operative management have contributed 
to lowering the post-operative mortality rate after partial 
hepatectomy to below 5%. Subsequently, it is thought that 
hepatectomy has become safer than before and therefore, 
the indications for resection have been accordingly 
broadened. Therefore, in the practical fi eld, it is thought 
that the effi cacy of  treatment is higher in advanced HCC 
than local ablation therapy or OLT.
     When recurrent HCC appears immediately after partial 
hepatectomy for HCC, it is thought that metastases of  
occult cancer cells that were not detected either grossly 
or by imaging techniques were already present at the time 
of  surgery. If  it is possible to detect these occult micro-
metastases in the pre-operative evaluation stage, then 
surgical resection of  main tumor may be contraindicated. 
And it has been shown in previous studies that the liver 
regeneration process after partial hepatectomy may 
enhance the growth of  occult metastases which rapidly 
develops into overt metastasis[17-19]. Therefore, the effort to 
predict these micro-metastasis and systemic dissemination 
of  cancer cells should not be indolent.
    In this study, using multivariate analysis, we were able 
to observe that the characteristic risk factors in the fatal 
recurrence group were tumor size > 6.5 cm, serum AFP 

 Table 4 Predictive values of risk factors for fatal recurrence after curative resection of HCC

 All three risk factors present     27 13  48.1 92.9           88.5                       0.023
 Only two risk factors present     50 11  22.0 91.3           78.4                       0.023

 Microvascular invasion and tumor size ≥ 6.5 cm    26   6  23.1 90.1           83.6                        0.027
 Microvascular invasion and AFP ≥ 1 000 ng/mL   21   4  19.0 89.5           84.0  0.027
 Tumor size ≥ 6.5 cm and AFP ≥ 1 000 ng/mL      3   1  33.3 89.1           88.5                        0.027 
 Only one risk factor present     71   5    7.0 87.4           66.2                        0.027
 Micro-vascular invasion     33   3    9.1 88.6           78.8                        0.027 
 Tumor size ≥ 6.5 cm      15   1    6.7 88.6           84.0  0.027
 AFP ≥ 1 000 μg/L      23   1    4.3 88.2           81.1                        0.027 
 No risk factor present    121   1    0.8 80.4           44.6                        0.027
 Number of total patients   269 30    

                       n            Number of fatal  PPV          NPV                Test effi ciency       P 2

                                recurrence1 (%)  (%)        (%)

PPV: positive predictive value; NPV: negative predictive value; 1Number of patients with fatal recurrence within 6 mo of surgery; 2Statistical difference of PPV between 
patients with fatal recurrence within 6 months of surgery according to number of risk factors in each group.
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levels > 1 000 μg/L and microvascular invasion. It has been 
well documented that large tumors are a risk factor for 
recurrence after surgery, and that larger the tumor size is 
the earlier the recurrences is after curative resection. One 
of  the reasons for this has been postulated as the frequent 
presence of  micro-metastases of  tumor cells beyond the 
resection margins at the time of  surgery. Lai e t  a l [ 2 0 ] 
reported that intra-hepatic micro-satellite lesions are 
found at a greater distance from the primary tumors > 4 
cm in size. In addition, intra-hepatic micro-satellites at 
greater distances from the primary tumor are observed 
frequently in HCC with multiple tumors, presence of  
vascular invasion, and microvascular invasion, thus 
making low-actual curability by partial hepatectomy . The 
mechanism for such intra-hepatic microscopic metastasis 
is due to vascular invasion, which is considered to be a risk 
factor for early post-operative recurrence. This has been 
confirmed by reports that have identified microvascular 
invasion or gross portal vein invasion as significant risk 
factors for recurrence after liver transplantation or partial 
hepatectomy for HCC[9,21-23]. In previous studies, vascular 
invasion by the tumor has been regarded as microscopic 
intra-hepatic metastasis[6,24].
    The rate of  recurrence is high after OLT for HCC 
that is above the Milan criteria. The only mechanism 
of  the recur rence a f te r OLT i s due to vascu la r 
invasion of  HCC cells that leads to extensive systemic 
dissemination and circulation of  the cancer cells at the 
time of  transplantation. This has been suggested as the 
mechanism responsible for early post-operative intra-
hepatic recurrence or distant metastasis after partial 
hepatectomy[25].
    Previous studies have demonstrated that there is no 
significant difference in post-transplantation recurrence 
between the patients with solitary lesion of  up to 6.5 cm in 
size and the patients with lesions of  less than 5 cm (Milan 
criteria)[16]. Interestingly, although the presence of  HCC 
lesions of  more than 5 cm is traditionally considered as 
advanced disease, our results could not show the tumor 
size > 5 cm to be a significant risk factor of  the fatal 
recurrence group in the multivariate analysis. The statistical 
difference appeared when the lesion size of  6.5 cm was 
compared, indicating it as a significant risk factor. This 
result was in agreement with the previous data by Yao 
et al [16] who reported that the upper limit of  HCC lesion 
size for transplantation was 6.5 cm, since the greater sized 
lesions led to signifi cantly high rates of  recurrence. These 
observations not only imply that when the size of  tumor 
is greater than 6.5 cm, there is a greater possibility of  
systemic dissemination, but also that tumor greater than 
6.5 cm may require strict control with adjuvant therapy 
against early post-operative recurrence as a consequence 
of  circulating cancer cells or micro-metastatic lesion after 
partial hepatectomy for HCC.
    Systemic adjuvant chemotherapy is the mainstay 
treatment modality for controlling systemic dissemination 
of  cancer cells after surgical resection of  HCC. Although 
many studies have failed to show clear benefi ts of  adjuvant 
systemic chemotherapy for HCC in randomized control 
trials, Yamamoto et al [26] Suggested that post-operative 
adjuvant oral 5-fl uorouracil may be benefi cial for stage II 

HCC patients with relatively favorable liver function and 
there are randomized control trials of  immunotherapy and 
interferon therapy with positive results for the prevention 
of  recurrence after resection of  HCC[27,28]. Needless to 
say, further more in-depth studies are required to clarify 
efficacy of  adjuvant therapy, because advanced HCC 
may be potentially curable surgically, tumor recurrence 
from systemic dissemination of  cancer cells is a frequent 
outcome of  the disease. Therefore, in order to enhance 
surgical curability theoretically, it is essential to initially 
remove all gross disease while implementing pre- or post-
operative chemotherapy or immunotherapy to control 
disseminated cancer cells or micro-metastasis.
     Previous data have shown that high pre-operative AFP 
level is a significant risk factor for early post-operative 
recurrence[29-31]. In this study, we also observed the similar 
result that serum AFP level > 1 000 μg/L is one of  the 
significant risk factors. Also, the pre-operative serum 
AFP level is thought to be closely correlated with vascular 
invasion of  tumor and dissemination of  HCC cells[25], and 
thus it may provide valuable prognostic information for 
the pre-operative evaluation.
    In conclusion, the high risk patients who have two 
or three risk factors mentioned in this study (serum 
A F P  > 1 000 μg/L, m i c r o va s c u l a r i n va s i o n , t u m o r 
s   i  z  e    >   6.5 cm) should be the candidates of  various adjuvant 
clinical trials against early post-operative fatal recurrence. 
Furthermore, our results may provide a control for 
comparing effectiveness of  adjuvant clinical trial against 
early post-operative fatal recurrence after curative resection 
of  high risk HCC patients.

REFERENCES
1 Nagasue N, Uchida M, Makino Y, Takemoto Y, Yamanoi A, 

Hayashi T, Chang YC, Kohno H, Nakamura T, Yukaya H. 
Incidence and factors associated with intrahepatic recurrence 
following resection of hepatocellular carcinoma. Gastroenterol-
ogy 1993; 105: 488-494 

2 Chen MF, Hwang TL, Jeng LB, Wang CS, Jan YY, Chen SC. 
Postoperative recurrence of hepatocellular carcinoma. Two 
hundred fi ve consecutive patients who underwent hepatic re-
section in 15 years. Arch Surg 1994; 129: 738-742 

3 Lin TY, Lee CS, Chen KM, Chen CC. Role of surgery in the 
treatment of primary carcinoma of the liver: a 31-year experi-
ence. Br J Surg 1987; 74: 839-842 

4 Bismuth H, Majno PE, Adam R. Liver transplantation for he-
patocellular carcinoma. Semin Liver Dis 1999; 19: 311-322 

5 Korean Liver Cancer Study Group. The General rules for the 
study of primary liver cancer. 2nd  ed. Seoul: Seong Mun Kak 
2004: 41-43

6 Matsumata T, Kanematsu T, Takenaka K, Yoshida Y, Nishiza-
ki T, Sugimachi K. Patterns of intrahepatic recurrence after cu-
rative resection of hepatocellular carcinoma. Hepatology 1989; 9: 
457-460 

7 Regimbeau JM, Abdalla EK, Vauthey JN, Lauwers GY, Du-
rand F, Nagorney DM, Ikai I, Yamaoka Y, Belghiti J. Risk fac-
tors for early death due to recurrence after liver resection for 
hepatocellular carcinoma: results of a multicenter study. J Surg 
Oncol 2004; 85: 36-41 

8 Ercolani G, Grazi GL, Ravaioli M, Del Gaudio M, Gardini A, 
Cescon M, Varotti G, Cetta F, Cavallari A. Liver resection for 
hepatocellular carcinoma on cirrhosis: univariate and multi-
variate analysis of risk factors for intrahepatic recurrence. Ann 
Surg 2003; 237: 536-543 

9 Poon RT, Fan ST, Ng IO, Lo CM, Liu CL, Wong J. Different 

Kim BW et al. Ten-year experience of curative resection of HCC                                        103



www.wjgnet.com

risk factors and prognosis for early and late intrahepatic recur-
rence after resection of hepatocellular carcinoma. Cancer 2000; 
89: 500-507 

10 Llovet JM, Burroughs A, Bruix J. Hepatocellular carcinoma. 
Lancet 2003; 362: 1907-1917 

11 Fong Y, Sun RL, Jarnagin W, Blumgart LH. An analysis of 412 
cases of hepatocellular carcinoma at a Western center. Ann 
Surg 1999; 229: 790-799; discussion 799-800 

12 Takayama T, Makuuchi M, Hirohashi S, Sakamoto M, Yama-
moto J, Shimada K, Kosuge T, Okada S, Takayasu K, Yamasaki 
S. Early hepatocellular carcinoma as an entity with a high rate 
of surgical cure. Hepatology 1998; 28: 1241-1246 

13 Buscarini L, Buscarini E, Di Stasi M, Vallisa D, Quaretti P, 
Rocca A. Percutaneous radiofrequency ablation of small 
hepatocellular carcinoma:long-term results. Eur Radiol 2001; 
11: 914-921 

14 Livraghi T, Giorgio A, Marin G, Salmi A, de Sio I, Bolondi L, 
Pompili M, Brunello F, Lazzaroni S, Torzilli G. Hepatocellular 
carcinoma and cirrhosis in 746 patients: long-term results of 
percutaneous ethanol injection. Radiology 1995; 197: 101-108 

15 Lencioni R, Pinto F, Armillotta N, Bassi AM, Moretti M, Di 
Giulio M, Marchi S, Uliana M, Della Capanna S, Lencioni M, 
Bartolozzi C. Long-term results of percutaneous ethanol injec-
tion therapy for hepatocellular carcinoma in cirrhosis: a Euro-
pean experience. Eur Radiol 1997; 7: 514-519 

16 Yao FY, Ferrell L, Bass NM, Watson JJ, Bacchetti P, Venook A, 
Ascher NL, Roberts JP. Liver transplantation for hepatocellular 
carcinoma: expansion of the tumor size limits does not 
adversely impact survival. Hepatology 2001; 33: 1394-1403 

17 Schindel DT, Grosfeld JL. Hepatic resection enhances growth 
of residual intrahepatic and subcutaneous hepatoma, which is 
inhibited by octreotide. J Pediatr Surg 1997; 32: 995-997

18 Panis Y, Ribeiro J, Chretien Y, Nordlinger B. Dormant liver 
metastases: an experimental study. Br J Surg 1992; 79: 221-223 

19 Picardo A, Karpoff HM, Ng B, Lee J, Brennan MF, Fong Y. 
Partial hepatectomy accelerates local tumor growth: potential 
roles of local cytokine activation. Surgery 1998; 124: 57-64 

20 Lai EC, You KT, Ng IO, Shek TW. The pathological basis of 
resection margin for hepatocellular carcinoma. World J Surg 
1993; 17: 786-790; discussion 790-791 

21 Marsh JW , Dvorchik I, Bonham CA, Iwatsuki S. Is the 
pathologic TNM staging system for patients with hepatoma 

S- Editor  Kumar M and Guo SY    L- Editor  Elsevier HK    E- Editor  Wu M

predictive of outcome? Cancer 2000; 88: 538-543 
22 Vauthey JN, Klimstra D, Franceschi D, Tao Y, Fortner J, 

Blumgart L, Brennan M. Factors affecting long-term outcome 
after hepatic resection for hepatocellular carcinoma. Am J Surg 
1995; 169: 28-34;discussion 34-35 

23 Okada S, Shimada K, Yamamoto J, Takayama T, Kosuge T, 
Yamasaki S, Sakamoto M, Hirohashi S. Predictive factors 
for postoperative recurrence of hepatocellular carcinoma. 
Gastroenterology 1994; 106: 1618-1624 

24 Yamamoto J, Kosuge T, Takayama T, Shimada K, Yamasaki 
S, Ozaki H, Yamaguchi N, Makuuchi M. Recurrence of 
hepatocellular carcinoma after surgery. Br J Surg 1996; 83: 
1219-1222 

25 Jeng KS, Sheen IS, Tsai YC. Does the presence of circulating 
hepatocellular carcinoma cells indicate a risk of recurrence 
after resection? Am J Gastroenterol 2004; 99: 1503-1509 

26 Yamamoto M, Arii S, Sugahara K, Tobe T. Adjuvant oral 
chemotherapy to prevent recurrence after curative resection 
for hepatocellular carcinoma. Br J Surg 1996; 83: 336-340 

27 Takayama T, Sekine T, Makuuchi M, Yamasaki S, Kosuge T, 
Yamamoto J, Shimada K, Sakamoto M, Hirohashi S, Ohashi 
Y, Kakizoe T. Adoptive immunotherapy to lower postsurgical 
recurrence rates of hepatocellular carcinoma: a randomised 
trial. Lancet 2000; 356: 802-807 

28 Kubo S, Nishiguchi S, Hirohashi K, Tanaka H, Shuto T, 
Yamazaki O, Shiomi S, Tamori A, Oka H, Igawa S, Kuroki T, 
Kinoshita H. Effects of long-term postoperative interferon-
alpha therapy on intrahepatic recurrence after resection 
of hepatitis C virus-related hepatocellular carcinoma. A 
randomized, controlled trial. Ann Intern Med 2001; 134: 963-967

29 Imamura H, Matsuyama Y, Tanaka E, Ohkubo T, Hasegawa 
K, Miyagawa S, Sugawara Y, Minagawa M, Takayama T, 
Kawasaki S, Makuuchi M. Risk factors contributing to early 
and late phase intrahepatic recurrence of hepatocellular 
carcinoma after hepatectomy. J Hepatol 2003; 38: 200-207 

30 Hanazaki K, Kajikawa S, Koide N, Adachi W, Amano J. 
Prognostic factors after hepatic resection for hepatocellular 
carcinoma with hepatitis C viral infection: univariate and 
multivariate analysis. Am J Gastroenterol 2001; 96: 1243-1250 

31 Ikeda Y, Kajiyama K, Adachi E, Yamagata M, Shimada M, 
Yanaga K. Early recurrence after surgery of hepatocellular 
carcinoma. Hepatogastroenterology 1995; 42: 469-472 

104           ISSN 1007-9327      CN 14-1219/ R     World J Gastroenterol      January 7, 2006    Volume 12     Number 1



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Web Coated \050Ad\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Japan Magazine Advertisement Color)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


