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Abstract

The prognosis of patients with HCC still remains
dismal. The life expectancy of HCC patients is
hard to predict because of the high possibility
of postoperative recurrence. Many factors,
s u c h  a s  p a t i e n t ’ s  g e n e r a l  c o n d i t i o n s ,
macroscopic tumor morphology, as well as
tumor hitopathology features, have been
proven of prognostic significance. Female HCC
patient often has a better prognosis than male
patient, which might be due to the receptor of
sex hormones. Younger patients often have
tumors with higher invasiveness and metastatic
potentials, and their survival and prognosis are
worse than the o lder  ones.  Co-exist ing
hepatitis status and hepatic functional reserve
have been conf irmed as r isk factors for
recurrence. Serum alpha-fetoprotein (AFP) is
useful not only for diagnosis, but also as a
prognostic indicator for HCC patients. AFP
mRNA has been proposed as a predictive
marker of HCC cells disseminated into the
circulation and for metastatic recurrence.
Many pathologic features, such as tumor size,
number, capsule state, cell differentiation,
venous invasion, intrahepatic spreading, and
a d v a n c e d  p T N M  s t a g e ,  a r e  t h e  b e s t -
established risk factors for recurrence and
important aspects affecting the prognosis of
patients with HCC. Marked inflammatory cell
infiltration in the tumor could predict a better
prognosis. Clinical stage is sti l l  the most
important factor influencing on the prognosis.
Extratumor  spreading  and lymph nodal
metastasis are independent predictors for
poor outcome. Some new predictive systems
have recent ly  been proposed.  Di f ferent
strategies of treatment might have significant
different effects on the patients’ prognosis.
To date, surgical resection is still the only
potent ia l ly  curat ive  treatment  for  HCC,
including localized postoperative recurrences.
Extent of resection, blood transfusion, occlusion

of porta hepatis, and blood loss affect the survival

and prognosis of HCC patients. Regional therapies

provide alternative ways to improve the prognosis

of HCC patients who have no opportunity to

receive surgical treatment or postoperative

recurrence. The combination of these treatment

modalities is hopeful to further improve the

prognosis. The efficacies of neoadjuvant

(preoperative) or adjuvant (postoperative)

chemotherapy or chemoembolization in preventing

recurrence and on the HCC prognosis still remain

great controversy, and deserves further evaluation.

Biotherapy, including IFN-alpha therapy, will play

more important role in preventing recurrence and

metastasis of HCC after operation.
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INTRODUCTION
The outcome for patients with hepatocellular carcinoma (HCC) still
remains dismal, although it has been proven much in the past few
decades, a definitive subset is cured by surgery only, and encouraging
long-term survival of patients have been obtained in some clinical
centers. The high possibility of intrahepatic and/or extrahepatic
recurrence postoperatively remains one major obstacle for further
improving the survival and prognosis of HCC patients. The life
expectancy of HCC patients is hard to predict, making it difficult to
decide the patient’s prognosis. Many factors, such as the patient’s
general conditions (age, sex, co-existing hepatitis, liver function,
AFP level), macroscopic tumor morphology (tumor size, number,
capsule status, intra- or extrahepatic spreading, vessel invasion,),
tumor pathohistology features, as well as effective treatment and
adjuvant therapies, have been proven of prognostic significance. In
recent years, as the understanding of tumor biology and the
development of molecular biology techniques, many molecular factors
(biomarkers) have been shown related to prognosis[1-11].  In this
review, we will focus on the prognostic significance of clinical and
pathological features of HCC.

PATIENTS’SEX AND AGE
Sex and sex hormone related factors
Many reports indicate that female HCC patient more frequently has
a well-encapsulated, less invasive tumor, and longer survival, lower
recurrent rate, and better prognosis than male patient. These might be
due to the receptor of sex hormones[5,12]. Both androgen receptor
(AR) and estrogen receptor (ER) are found closely related to the
prognosis of HCC patients. The 5-year survival rates of AR negative,
ER negative, ER positive, or AR positive HCC patients were 55%,
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24%, 10%, and 0%, respectively. ER positive HCC has less
malignant biologic behavior and a better prognosis than ER negative
ones, with higher percentages of single nodule, complete
encapsulation, and lower PCNA labeled index. And the ER positive
rate of small HCC (62.5%) is higher than that of large HCC (30.4%).
The presence of variant liver ER transcripts in the tumor is the
strongest negative predictor of survival in inoperable HCC, with
spontaneous survival significantly worse than that of patients with
wild-type ER. HBsAg-positive patients with variant receptors have
a even worse survival[12]. But there is still controversy with the
relationship between the better prognosis of female HCC patients and
the sex hormone receptors.

Age
Younger HCC patients often have tumors with higher invasiveness
and metastatic potentials, higher recurrence possibility, and their
survival and prognosis are worse than the older ones. However, Chedid
found male, older patients often had poorly differentiated tumors,
and poorer survivals, and age younger than 45 years was a good
prognostic factor[13]. In authors’ institute, no significant difference
between the younger and older patients was found[14].

CO-EXISTING HEPATITIS STATUS AND LIVER CIRRHOSIS
Co-existing hepatitis status and liver cirrhosis are other important
factors influencing the prognosis of HCC patients. The inflammatory
activity and hepatic reserve have been confirmed as risk factors for
recurrence. Longer disease-free survival (DFS) is found in patients
without active hepatitis, and suppression of co-existing hepatitis is
necessary to achieve better DFS[15]. The postoperative overall and
disease-free survival rates of patients without hepatitis viral infection
(N-HCC) are better than those hepatitis B virus-related HCC (B-
HCC) and HBV-HCV double infection HCC(D-HCC)patients. The
postoperative long-term survival rate of patients seronegative for
HBsAg is greater than that of patients seropositive for HBsAg[16].
This is due to N-HCC cases have a good liver function reservation, and
have no synchronous and metachronous multicentric occurrence[17].
D-HCC often has a higher surgical complication rate and hospital
mortality, and recurred earlier after hepatectomy[18].
       A high viral load is an independent risk factor for recurrence. The
HBeAg, wild-type HBV are more likely to be found in patients with
a high viral load, while precore mutant-type HBV is useful for estimating
a patient’s prognosis after resection of B-HCC[19]. Patients infected
with genotype 1b of HCV may have a relatively high risk of ongoing
hepatocarcinogenesis and more aggressive progression of associated
liver dysfunction, resulting in a poorer outcome than with other
genotypes[20, 21].
      Functional reserve of the remnant cirrhotic liver is another
independent prognostic factor. Hepatic functional damage immediately
after hepatectomy is a significant risk factor for early intrahepatic
recurrence[22]. Some liver functional markers, such as alanine
transaminase (ALT), gamma-glutamyl transpeptidase (GGT), serum
albumin level, the preoperative indocyanine green (ICG) retention
value at 15 minutes after injection, particularly the Child-Pugh
classification, are important predictive markers for DFS of HCC
patients[23-25]. According to the scoring of hepatitis activity index
(HAI), the histologic activity of hepatitis was closely related to the
HCC recurrence, the HCC patients with middle hepatitis activity
(HAI score of 6-9) in the non-tumor liver tissue had a higher 2-year
intrahepatic recurrent rate[26]. Recurrence hardly could be avoided in
the patients with liver dysfunction[27,28]. The serum albumin level of
patients was also an independent risk factor of early recurrence, while
liver cirrhosis and serum bilirubin were independent prognostic factors

for late recurrence after HCC resection[29]. Patients with Karnofsky
index <80%, serum bilirubin >50micromol/l, serum alkaline
phosphatase at least twice the upper limit of normal range, and
prothrombin time <70% of normal level have been found to have a
poor prognosis[14,30].

TUMOR MAKERS
Serum alpha-fetoprotein (AFP) is useful not only for diagnosis, but
also as a prognostic indicator for HCC patients. Patients with high
AFP levels at diagnosis tended to have greater tumor size, bilobar
involvement, massive or diffuse types, and portal vein thrombosis.
The median survival rates with normal AFP (<20IU/mL), or with
moderately elevated AFP (20-399IU/mL) (6-7 months) were
significantly longer than that with markedly elevated AFP (> or =400IU/
mL) (3months)[31]. Nonetheless, a correlation could not be established
between increased AFP and Okuda’s stages, degree of tumor
differentiation, or extrahepatic metastasis.
       AFP mRNA has been proposed as a predictive marker of HCC
cells disseminated into the circulation and for metastatic recurrence
in many reports[32-37], but its clinical significance remains
controversial[38-40]. The patients with positive AFP mRNA in
peripheral blood were found to have a higher possibility of extrahepatic
metastasis than those negative. Some of them could change to negative
after adjacent treatment, whose overall and disease-free survival rates
are much better than those with permanent positive AFP mRNA. So,
AFP mRNA in peripheral blood of HCC patients in perioperative
period might be a predictive marker for the early intrahepatic recurrence
and distant metastasis after HCC resection[32,33]. In a recent report,
circulating AFP mRNA was transiently detected in cirrhosis with no
predictive value for HCC development.
       Lens culinaris agglutinin A-reactive fraction of alpha-fetoprotein
(AFP-L3) is found to be a useful indicator of distant metastasis
and a poor prognosis for HCC. Patients with AFP-L3-positive
had worse liver function and larger tumors compared to the negative
group. They also had more advanced cancer with poor tumor
histology compared to the negative group. Distant metastasis was
diagnosed significantly more often in the positive group than that
in the negative group[41].
      Although DCP was not an independent prognostic factor, its
measurement was effective in predicting HCC recurrence and had the
advantage that it can be assessed before operation[42]. However, albumin
mRNA in peripheral blood has no confirmed value for predicting
circulating spread of HCC cells.

PATHOLOGICAL FEATURES OF TUMOR
Many pathologic factors of tumor itself, such as tumor size, number,
capsule state, cell differentiation, venous invasion, presence of satellite
nodules, and advanced pTNM stage, are the best-established risk
factors for recurrence and important aspects affecting the prognosis
of patients with HCC[43-46]. Assal et al. proposed an invasiveness
scoring system to predict recurrence and survival after curative HCC
resection, which consists of six variables including portal venous
invasion, intrahepatic spreading, hepatic venous invasion, membrane
invaded, and no tumor capsule, or capsule invaded. According to this
system, HCC could be divided into three groups: low invasiveness
HCC (A): 0-1 score, middle invasiveness (B): 2-4, and high invasiveness
HCC (C): 5-11 scores. The recurrent rate increased as the score became
higher. The prognosis of Group B and C patients were much worse
than Group A[47].

Tumor size
Many studies have confirmed that tumor size is one independent
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prognostic factor[46,50]. Both of the 5-year overall survival (OS) and
disease-free survival (DFS) rates of small HCC(tumor largest
diameter 5cm) are better than that of large HCC (tumor diameter
>5cm)[3,4-8,14,48].

Tumor number and capsule status
The prognosis of patient with single tumor nodule is much better than
those with multiple nodules. However, there was still a different
result, no significant difference between their overall and DFS rates
could be found[49].
       The patients with well-encapsulated HCC have a better prognosis
than those with poor encapsulated. However, well-encapsulated and
nonnecrotic HCCs have a significantly higher tumor pressure (TP)
and great pressure gradient (TP-PVP), both of them are found to
associate with venous invasion or intrahepatic metastasis[50].

Venous invasion and intra-or extrahepatic spreading
Venous invasion and intrahepatic metastasis (IM) might strongly
reflect the invasiveness of HCC. They are also important independent
factors for poor prognosis[45, 49, 51,52]. In Authors’ institute, the 5-year
survival rate of the HCC patients without portal vein thrombi (PVT)
(63.9%) after operation is much higher than that of patients with PVT
(40.8%). Ouchi K, et al. defined portal vein invasion (Vp) and IM as
the extratumor spread, and found it was the only significant variable
influencing recurrence in multivariate analysis. As a predictive factor
for recurrence after resection of HCC, the extratumor spreads was
found to be more accurate than is any single invasiveness parameter
such as Vp or IM[53]. The patients with macroscopic portal vein
invasion, microscopic vascular invasion, intrahepatic metastasis, poor
differentiation, pleomorphism, sarcomatous change, vascular lake, and
angiographic condensed pooling were more frequently found to have
extremely poor prognosis[54]. The prognosis of patients with lymph
nodal metastasis from HCC is generally poor, even if hepatic resection
with regional LN dissection is performed[52,55].

Inflammatory cell infiltration
Marked inflammatory cell infiltration in the tumor could predict a
better prognosis, which could attribute to the anti-tumor effect induced
by cellular immunity of CD8+ and CD4+ T lymphocytes. Wada
found the patients with HCCs less than 3 cm in diameter with marked
inflammatory cell infiltration had a much lower recurrence rate after
resection (9.1%) (compared with 47.7% in the controls), and a higher
5-year survival rate (100%) (compared with 65.1% in the controls).
The tumor invasion into the portal vein in the vicinity of the tumor
was much lower. Varying degrees of piecemeal necrosis of cancer
nests produced by infiltrating lymphocytes were observed in all
patients with marked inflammatory cell infiltration in the tumor[56].

CLINICAL STAGING
It is well known that clinical stage is the most important factor
influencing on the prognosis of HCC patients. The most common
used staging system is UICC’s TNM (tumor, nodes, metastases).
Okuda system is also used in some regions. Based on the current
TNM staging system for human HCC, a new T staging system has
been proposed to correlate the staging group with patient outcome
after curative liver resection. In this new system, T1 is defined as no
vascular invasion, small size (< or = 5cm), and solitary tumor; T2 as
the presence of one of the following factors: size greater than 5cm,
vascular invasion, or multiple tumors; T3 as the presence of two of
the above three factors; and T4, the presence of all three factors. The
new T staging system shows good correlation between the staging
group and patient outcome. But this modified TNM system is not

superior to the UICCpTNM system in predicting survival of HCC
patients[43]. Portal vein invasion (Vp) and intrahepatic metastasis
(IM) strongly reflect the invasiveness of HCC, and are predictive
factors for recurrence and prognosis after resection of HCC[53].
Lymph nodal metastasis is one independent predictor for poor
outcome[55].
      A new score system, the Cancer of the Liver Italian Program
(CLIP) score, recently is proposed, which includes the parameters
involved in the Child-Pugh stage, plus macroscopic tumor
morphology, AFP levels, and the presence or absence of portal
thrombosis. The CLIP score is able to predict survival better than
the Okuda or TNM staging system, accurately identify patients
with different prognoses, particularly in the early phases of
HCC[57]. Besides, Schoniger-Hekele developed a multivariate Cox
proportional hazard model (Vienna survival model for HCC=VISUM-
HCC) predicting survival, and found patients with serum bilirubin >
2mg/dl, portal vein thrombosis, prothrombin time <70%, AFP>
180mg/l, tumour mass >50%, and enlarged lymph nodes were
independent predictors of survival. Applying the VISUM-HCC
survival model to patients in Okuda stage 2 identified subgroups
with an excellent and very poor prognosis for which different
treatment modalities should be offered[52].

TREATMENT STRATEGIES RELATED
Effective treatment is important for prolonging the survival and
improving the prognosis of HCC patients. Different strategies of
treatment might have significant different effects on the patients’
prognosis.
       At present, surgery is still the only potentially curative treatment
for HCC, including either partial hepatectomy or total hepatectomy
with orthotopic liver transplantation (OLT). Although the survival
rates of selected patients for transplantation and partial hepatectomy
are comparable, the use of OLT is limited by the difficulty of obtaining
donor livers, the expensive cost (particularly in developing countries)[58].
So, surgical resection is still the most important way to obtain long-
term survivals. In recent years, regional cancer therapies, such as
transcatheter arterial chemoembolization (TACE), and vary kinds of
liver tumor ablation therapies (including percutaneous ethanol
injection-PEI, percutaneous microwave coagulation therapy-PMCT,
radiofrequency ablation-RF, etc.) have been developed. These regional
therapies are hopeful in further improving the prognosis of HCC
patients who have no opportunity to receive surgical treatment or
postoperative recurrence. The combination of these treatment
modalities is hopeful to further improve the prognosis of HCC
patients[59,60].

OPERATION RELATED
Many operation-related factors, such as extent of resection, blood
transfusion, occlusion time of porta hepatis, blood loss, affect the
survival and prognosis of HCC patients.

Surgical margin
The significance of the extent of surgical resection remains
controversial. Some reports indicated it had no significant influence
on the OS and DFS rates. No significant difference between the major
hepatectomy (2 segments or more) and a minor hepatectomy group
(one segment or less) could be observed in patient OS and DFS. So, a
major hepatectomy is therefore not recommended for patients with
solitary small HCC[61,62]. However, many other reports emphasized
the importance of surgical margin in the prognosis of HCC patients.
Anatomical resection appeared to have a beneficial effect on
recurrence-free survival after hepatectomy for HCC. If the liver
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functional reserve is good, the extent of surgical resection should be
big enough to increase the DFS[63,64]. Some reports indicated that
surgical margin might have some effect on the survival rate of patients
with small HCC, while no obvious influence on the overall survival of
HCC patients[65]. However, in China, co-existing liver cirrhosis is
found in most of the HCC patients, which limits the extent of surgical
resection. If major liver resection is performed in the patients with
severe liver cirrhosis, the patients could be died of the poor remnant
liver function. And more, when tumor locates in the porta hepatis or
is closed to the important vessels (blood vessels and bile duct), it is
impossible to have the surgical margin >1cm. In authors’ institute, no
significant difference in the survival rates between the HCC patients
received different extensions of liver resection was found. So, it is not
necessary to try to have an extended surgical margin for the patients
with obvious liver cirrhosis.

Blood transfusion
Many reports indicate perioperative blood transfusion enhances the
risk of intrahepatic recurrence of HCC, and is a significant independent
factor that influence cumulative survival rate of patients[48,66]. Cox
regression analysis for recurrence revealed that blood transfusion was
the most significant prognostic indicator for recurrence in stage I-II
patients but not in stage III-IV patients[67].

ADJUVANT THERAPIES
Adjuvant therapies are hoped to decrease or elimination of intrahepatic
recurrence of HCC after liver resection and satisfactory OS. However,
in 2000, Chen et al. reviewed all of the eight truly randomized and
quasi-randomised clinical trials (totaling 548 patients) (RLT) that
compared HCC patients who were given and not given neoadjuvant/
adjuvant therapy as a supplement to curative liver resection. Both
pre- (neoadjuvant) and post-operative (adjuvant), systemic and
locoregional (+/- embolization), chemo- and immunotherapy
interventions were tested. Seven of the eight trials reported no survival
benefit from adjuvant therapy. Only one trial reported a statistically
significant difference for survival and DFS for the treatment arm, but
the results of both its arms were very poor when compared to other
studies. So, there is no evidence for efficacy of any of the adjuvant
protocols reviewed on the survival and prognosis of HCC patients[68].
Little and Fong also thought as yet there were no evidence demonstrated
benefit from the various neoadjuvant and adjuvant therapies
investigated[58].

Preoperative adjuvant therapy (neoadjuvant therapy)
The value of preoperative TACE on the prognosis still remains great
controversy. Many reports indicated that it could increase the
possibility of recurrence and lung metastasis, showed no contribution
to prognosis, should be avoided for the resectable HCC, particularly
in patients with advanced cirrhosis of the liver[69,70]. Partial tumor
necrosis caused by preoperative TACE might facilitate postoperative
disease recurrence. The possible reason is that the remaining tumor
cells might become more aggressive, and less firmly attached, more
likely to be dislodged into the bloodstream during hepatic resection
[71]. And more, preoperative TACE for resectable HCC results in
delayed surgery and operational difficulty, without any benefit. It
might also increase the possibility of liver failure in those with
severe liver cirrhosis[32]. Preoperative TACE should only be
performed to reduce tumor bulk in patients with HCC with borderline
resectability, and increased the resectability. Peng et al. found
preoperative TACE might only benefit patients with tumors >8cm but
not those with tumors 2 to 8cm[72]. Yoshida found preoperative
TACE could not improve DFS after liver resection, but preoperative

transarterial immunoembolization (TIE), a newly developed arterial
embolization technique using OK-432 and fibrinogen, seemed to
be more effective than conventional TAE against extracapsular
invasion and intrahepatic metastasis, could improve the disease-
free survival[73]. However, Wu et al. found effective preoperative
TACE might be one of the best methods for resectable HCCs
including small HCCs for improving disease-free survival after
hepatectomy[74].
      Preoperative portal vein embolization could improve prognosis
after right hepatectomy for HCC in patients with impaired hepatic
function, but cannot prevent tumor recurrence after HCC resection[75].
Main portal branch transection combined with major liver resection
and neoadjuvant and adjuvant locoregional immunochemotherapy
could increase the resectability rate and the overall survival and
DFS[76]. Preoperative administration of 5-FU and interferon
LFN-beta may prevent recurrence of co-existing hepatitis B
and C virus infections[77].

Postoperative adjuvant therapy
Effective postoperative adjuvant treatment might also be helpful in
further improving the prognosis of HCC patients[78].
     The effectiveness of postoperative chemotherapy and
chemoembolization on the prognosis of HCC patients still remains
controversial. Some reports indicated TACE or hepatic arterial infusion
chemotherapy (HAIC) was an effective in preventing recurrence after
radical hepatectomy for HCC, it could suppress residual liver
recurrence from intrahepatic micrometastases rather than multicentric
carcinogenesis[79-82]. This was confirmed by one RCT[83]. However,
another RCT indicated that TACE after radical resection for HCC
could increase the possibility of extrahepatic metastasis, and the
prognosis would be even worse[84]. And more recently, Ono et al.
summarized three RCTs of postoperative chemotherapy, and found
postoperative chemotherapy was associated with significantly worse
disease-free and overall survival rates, enhanced the cancer recurrence
in the remnant liver is enhanced and deteriorated the long-term outcome
in patients with cirrhosis[85].
       According to authors’ institute data, postoperative adjuvant TACE
or HACE or combined IFN-alpha therapy, or autologous lymphocytes
activated vitro with recombinant interleukin-2 (LAK) therapies could
decrease significantly the 3-year recurrent rate of patients received
radical liver resection for HCC[3,86,87]. Postoperative TACE is useful
for prevention and treatment of HCC recurrence, particularly in treating
the postoperative residual tumor[88,89].
       Biotherapy plays more and more important role in the prevention
of recurrence and metastasis of HCC after operation[33]. Adoptive
immunotherapy can lower recurrence and improve recurrence-free
outcomes of HCC[78].
      Postoperative IFN-alpha therapy can decrease recurrence after
resection of hepatitis C virus-related HCC[90]. This result was further
confirmed by two pilot RCTs[91,92]. A similar effect was obtained by
preoperative IFN-alpha therapy, it might due to IFN can prevent the
recurrence of hepatitis B and C virus, and decrease the incidence of
HCC in patients with HCV[48,93]. We found high-dose and long-term
therapy with IFN-alpha dose-dependently inhibited tumor growth
and recurrence after resection of HCC. The result of RCT carried in
authors’ institute also showed that IFN-alpha therapy could decrease
the postoperative recurrence rate of HCC and prolong the DFS after
HCC resection. This might be attributed to antiangiogenesis effect of
IFN-alpha[94].
      Recently, one RCT indicated that a single 1850 MBq dose of
intra-arterial 131I-lipiodol given after curative resection significantly
decreased the rate of recurrence and increased the 3-year overall
survival rate from 46.3% to 86.4%[95].
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TIME OF RECURRENCE
Recent studies have shown that the prognosis of recurrent HCC after
resection was dependent on the time of recurrence. Based on the time
of recurrence, Poon et al. classified the intrahepatic recurrences into
early (</= 1 year) and late (> 1 year) recurrences, and found that early
and late intrahepatic recurrences were associated with different risk
factors and prognostic factors. By multivariate analysis, preoperative
tumor rupture and venous invasion were independent risk factors for
early recurrence, whereas cirrhosis was the only significant risk factor
for late recurrence. The prognosis for patients with early recurrence
was worse than that of patients with late recurrence. Independent
prognostic factors for early recurrence were serum albumin level and
initial tumor pTNM classification, whereas only serum bilirubin level
was found to be an independent prognostic factor for late recurrence.
Early recurrences appear to arise mainly from intrahepatic metastases,
whereas late recurrences are more likely to be multicentric in origin[29].
Prognosis was determined by the interval to recurrence, number of
recurrent tumors, any concurrent extrahepatic recurrence, and type of
treatment[24, 30,45].

SUMMARY AND PERSPECTIVE
In summary, the prognosis of patients with HCC is still dismal. In
addition to clinical stage, age, sex, hepatitis activity in the nontumorous
liver, treatment strategies, and perioperative transfusion also appear
to have some prognostic significance. Pathologic factors indicative of
tumor invasiveness such as venous invasion, presence of satellite
nodules, large tumor size, and advanced pTNM stage, are the best-
established risk factors for recurrence.
      Effective treatment is important for prolonging the survival and
improving the prognosis of HCC patients. Different strategies of
treatment might have significant different effects on the patients’
prognosis. To date, surgical resection is still the only potentially
curative treatment for HCC, including localized postoperative
recurrences. There is a lack of convincing evidence for the efficacy of
neoadjuvant or adjuvant chemotherapy in preventing recurrence, which
deserves further evaluation. Regional therapies, such as TACE, PEI,
RF, etc, are alterative modalities for the nonresectable HCC and
nonresectable recurrences. Combination of regional therapy modalities,
may offer additional benefit. Biotherapy, particularly IFN-alpha
therapy, will play more important role in the preventing recurrence.

REFERENCES
1 Pisani P, Parkin M, Bray F, Ferlay J. Estimates of the worldwide

mortality from 25 cancers in 25 cancers in 1990. Int J Cancer 1999;83:
18-29

2 Greenlee RT, Hill-Harmon MB, Murray T, Thun M. Cancer Statistics,
2001. CA Cancer J Clin 2001;51:15-36

3 Tang ZY. Hepatocellular carcinoma-Cause, treatment and metastasis.
World J Gastroenterol 2001;7:445-454

4 Zhou XD, Tang ZY, Yang BH, Lin ZY, Ma ZC, Ye SL, Wu ZQ, Fan
J, Qin LX, Zhang BH. Experience of 1000 patients who underwent
hepatectomy for small hepatocellular carcinoma. Cancer 2001;91:1479-
1486

5 Wu MC, Shen F. Progress in research of liver surgery in China. World
J Gastroenterol 2000;6:773-776

6 Rabe C,Pilz T,Klostermann C,Berna M,Schild HH,Sauerbruch T,
Caselmann WH.Clinical characteristics and outcome of a cohort of 101
patients with hepatocellular carcinoma. World J Gastroenterol 2001;7:
208-215

7 Yip D, Findlay M, Boyer M, Tattersall MH. Hepatocellular carcinoma
in central Sydney: a 10 year review of patients seen in a medical
oncology department. World J Gastroenterol 1999;5:483-487

8 Sithinamsuwan P, Piratvisuth T, Tanomkiat W, Apakupakul N,
Tongyoo S. Review of 336 patients with hepatocellular carcinoma at
Songklanagarind Hospital. World J Gastroenterol 2000;6:339-343

9 Niu Q, Tang ZY, Ma ZC, Qin LX, Zhang LH. Serum vascular
endothelial growth factor is a potential biomarker of metastatic recurrence

after curative resection of hepatocellular carcinoma. World J Gastroenterol
2000;6:565-568

10 Tang ZY. Hepatocellular carcinoma. J Gastroenterol Hepatol 2000,15
Suppl:G1

11 Cance WG, Stewart AK, Menck HR. The National Cancer Data Base
Report on treatment patterns for hepatocellular carcinomas: improved
survival of surgically resected patients, 1985-1996. Cancer 2000;88:912-920

12 Villa E, Moles A, Ferretti I, Buttafoco P, Grottola A, Del Buono M, De
Santis M, Manenti F. Natural history of inoperable hepatocellular
carcinoma: estrogen receptors’ status in the tumor is the strongest
prognostic factor for survival. Hepatology 2000,32:233-238

13 Chedid A, Ryan LM, Dayal Y, Wolf BC, Falkson G. Morphology and
other prognostic factors of hepatocellular carcinoma. Arch Pathol Lab
Med 1999;123:524-528

14 Sun HC, Tang ZY, Ma ZC. The factors affecting the recurrent rate
after radical resection of liver cancer. Zhonghua Gandanwaike Zazhi
2000;6:7-9(in Chinese)

15 Takata M, Yamanaka N, Tanaka T, Yamanaka J, Maeda S, Okamoto
E, Yasojima H, Uematsu K, Watanabe H, Uragari Y. What patients
can survive disease free after complete resection for hepatocellular
carcinoma: A multivariate analysis. Jpn J Clin Oncol 2000;30:75-81

16 Wu CC, Ho WL, Chen JT, Tang JS, Yeh DC, P’eng FK. Hepatitis viral
status in patients undergoing liver resection for hepatocellular
carcinoma. Br J Surg 1999;86:1391-1396

17 Noguchi K, Nakashima O, Nakashima Y, Shiota K, Nawata H, Kojiro
M. Clinicopathologic study on hepatocellular carcinoma negative for
hepatitis B surface antigen and antibody to hepatitis C virus. Int J Mol
Med 2000;6:661-665

18 Chen JH, Chau GY, Lui WY, Tsay SH, King KL, Loong CC, Hsia CY,
Wu CW. Surgical results in patients with hepatitis B-related hepato-
cellular carcinoma and positive hepatitis B early antigen. World J
Surg 2000;24:383-387

19 Kubo S, Hirohashi K, Tanaka H, Tsukamoto T, Shuto T, Yamamoto T,
Ikebe T, Wakasa K, Nishiguchi S, Kinoshita H. Effect of viral status on
recurrence after liver resection for patients with hepatitis B virus-
related hepatocellular carcinoma. Cancer 2000;88:1016-1024

20 Murase J, Kubo S, Nishiguchi S, Hirohashi K, Shuto T, Ikebe T,
Kinoshita H. Correlation of clinicopathologic features of resected hepa-
tocellular carcinoma with hepatitis C virus genotype. Jpn J Cancer Res
1999;90:1293-1300

21 Hanazaki K, Wakabayashi M, Sodeyama H, Mochizuki Y, Machida
T, Yokoyama S, Sode Y, Kawamura N, Miyazaki T. Surgical outcome
in cirrhotic patients with hepatitis C-related hepatocellular carcinoma.
Hepatogastroenterology 2000;47:204-210

22 Hanazaki K, Wakabayashi M, Sodeyama H, Kajikawa S, Amano J.
Hepatic function immediately after hepatectomy as a significant risk
factor  for  ear ly  recurrence  in  hepatocel lular  carc inoma.
Hepatogastroenterology 1999;46:3201-3207

23 Hanazaki K, Kajikawa S, Shimozawa N, Mihara M, Shimada K,
Hiraguri M, Koide N, Adachi W, Amano J. Survival and recurrence
after hepatic resection of 386 consecutive patients with hepatocellular
carcinoma. J Am Coll Surg 2000;191:381-388

24 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

25 Poon RT, Fan ST, Lo CM, Liu CL, Ng IO, Wong J. Long-term progno-
sis after resection of hepatocellular carcinoma associated with hepati-
tis B-related cirrhosis. J Clin Oncol 2000;18:1094-1101

26 Ueno S, Tanabe G, Yoshida A, Yoshidome S, Takao S, Aikou T.
Postoperative prediction of and strategy for metastatic recurrent hepa-
tocellular carcinoma according to histologic activity of hepatitis. Can-
cer 1999;86:248-254

27 Lise M, Bacchetti S, Da Pian P, Nitti D, Pilati PL, Pigato P. Prognostic
factors affecting long term outcome after liver resection for hepatocel-
lular carcinoma: results in a series of 100 Italian patients. Cancer 1998;
82:1028-1036

28 Taketomi A, Shimada M, Shirabe K, Kajiyama K, Gion T, Sugimachi
K. Natural killer cell activity in patients with hepatocellular carcinoma:
a new prognostic indicator after hepatectomy. Cancer 1998;83:58-63

29 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

30 Chevret S, Trinchet JC, Mathieu D, Rached AA, Beaugrand M,
Chastang C. A new prognostic classification for predicting survival in
patients with hepatocellular carcinoma. Groupe d’Etude et de
Traitement du Carcinome Hepatocellulaire. J Hepatol 1999;31:133-141

31 Tangkijvanich P, Anukulkarnkusol N, Suwangool P, Lertmaharit S,
Hanvivatvong O, Kullavanijaya P, Poovorawan Y. Clinical characteristics
and prognosis of hepatocellular carcinoma: analysis based on serum alpha-
fetoprotein levels. J Clin Gastroenterol 2000;31:302-308

www.wjgnet.com

Qin LX, et al. Prognostic markers in HCC                                                                                                       197



32 Matsumura M, Shiratori Y, Niwa Y, Tanaka T, Ogura K, Okudaira T,
Imamura M, Okano K, Shiina S, Omata M. Presence of alpha-fetopro-
tein mRNA in blood correlates with outcome in patients with hepato-
cellular carcinoma. J Hepatol 1999;31:332-339

33 Okuda N, Nakao A, Takeda S, Oshima K, Kanazumi N, Nonami T,
Kurokawa T, Takagi H. Clinical significance of alpha-fetoprotein
mRNA during perioperative period in HCC. Hepatogastroenterology
1999;46:381-386

34 Minata M, Nishida N, Komeda T, Azechi H, Katsuma H, Nishimura
T, Kuno M, Ito T, Yamamoto Y, Ikai I, Yamaoka Y, Fukuda Y, Nakao
K. Postoperative detection of alpha-fetoprotein mRNA in blood as a
predictor for metastatic recurrence of hepatocellular carcinoma. J
Gastroenterol Hepatol 2001;16:445-451

35 Wong IH, Lau WY, Leung T, Yeo W, Johnson PJ. Hematogenous
dissemination of hepatocytes and tumor cells after surgical resection
of hepatocellular carcinoma: a quantitative analysis. Clin Cancer Res
1999;5:4021-4027

36 Wong IH, Yeo W, Leung T, Lau WY, Johnson PJ. Circulating tumor
cell mRNAs in peripheral blood from hepatocellular carcinoma pa-
tients under radiotherapy, surgical resection or chemotherapy: a
quantitative evaluation. Cancer Lett 2001;167:183-191

37 Jiang YF, Yang ZH, Hu JQ. Recurrence or metastasis of HCC:
predictors, early detection and experimental antiangiogenic therapy.
World J Gastroenterol 2000;6:61-65

38 Lemoine A, Le Bricon T, Salvucci M, Azoulay D, Pham P, Raccuia J,
Bismuth H, Debuire B. Prospective evaluation of circulating hepato-
cytes by alpha-fetoprotein mRNA in humans during liver surgery.
Ann Surg 1997;226:43-50

39 Kienle P, Weitz J, Klaes R, Koch M, Benner A, Lehnert T, Herfarth C,
von Knebel Doeberitz M. Detection of isolated disseminated tumor
cells in bone marrow and blood samples of patients with hepatocellu-
lar carcinoma. Arch Surg 2000;135:213-218

40 He P, Tang ZY, Ye SL, Liu BB. Relationship between expression of α-
fetoprotein messenger RNA and some clinical parameters of human
hepatocellular carcinoma. World J Gastroenterol 1999;5:111-115

41 Yamashiki N, Seki T, Wakabayashi M, Nakagawa T, Imamura M,
Tamai T, Nishimura A, Inoue K, Okamura A, Arita S, Harada K.
Usefulness of Lens culinaris agglutinin A-reactive fraction of alpha-
fetoprotein (AFP-L3) as a marker of distant metastasis from hepatocel-
lular carcinoma. Oncol Rep 1999;6:1229-1232

42 Imamura H, Matsuyama Y, Miyagawa Y, Ishida K, Shimada R,
Miyagawa S, Makuuchi M, Kawasaki S. Prognostic significance of
anatomical resection and des-gamma-carboxy prothrombin in pa-
tients with hepatocellular carcinoma. Br J Surg 1999;86:1032-1038

43 Farinati F, Rinaldi M, Gianni S, Naccarato R. How should patients
with hepatocellular carcinoma be staged Validation of a new prog-
nostic system. Cancer 2000;89:2266-2273

44 Llado L, Virgili J, Figueras J, Valls C, Dominguez J, Rafecas A, Torras
J, Fabregat J, Guardiola J, Jaurrieta E. A prognostic index of the
survival of patients with unresectable hepatocellular carcinoma after
transcatheter arterial chemoembolization. Cancer 2000;88:50-57

45 Poon RT, Fan ST, Wong J. Risk factors, prevention, and management
of postoperative recurrence after resection of hepatocellular carcinoma.
Ann Surg 2000;232:10-24

46 Ohkubo T, Yamamoto J, Sugawara Y, Shimada K, Yamasaki S, Makuuchi
M, Kosuge T. Surgical results for hepatocellular carcinoma with macro-
scopic portal vein tumor thrombosis. J Am Coll Surg 2000;191:657-660

47 el-Assal ON, Yamanoi A, Soda Y, Yamaguchi M, Yu L, Nagasue N.
Proposal of invasiveness score to predict recurrence and survival
after curative hepatic resection for hepatocellular carcinoma. Surgery
1997;122:571-577

48 Makino Y, Yamanoi A, Kimoto T, El-Assal ON, Kohno H, Nagasue
N.The influence of perioperative blood transfusion on intrahepatic
recurrence after curative resection of hepatocellular carcinoma. Am J
Gastroenterol 2000;95:1294-300

49 Utsunomiya T, Shimada M, Taguchi KI, Hasegawa H, Yamashita Y,
Hamatsu T, Aishima SI, Sugimachi K. Clinicopathologic features and
postoperative prognosis of multicentric small hepatocellular carcinoma.
J Am Coll Surg 2000;190:331-335

50 Tanaka T, Yamanaka N, Oriyama T, Furukawa K, Okamoto E. Fac-
tors regulating tumor pressure in hepatocellular carcinoma and im-
plications for tumor spread. Hepatology 1997; 26:283-287

51 Paquet KJ, Gad HA, Lazar A, Koussouris P, Mercado MA, Heine
WD, Jachman-Jahn V, Ruppert W. Analysis of factors affecting out-
come after hepatectomy of patients with liver cirrhosis and small
hepatocellular carcinoma. Eur J Surg 1998;164:513-519

52 Schoniger-Hekele M, Muller C, Kutilek M, Oesterreicher C, Ferenci
P, Gangl A. Hepatocellular carcinoma in Central Europe: prognostic
features and survival. Gut 2001;48:103-109

53 Ouchi K, Sugawara T, Fujiya T, Kamiyama Y, Kakugawa Y, Mikuni J,

Yamanami H, Nakagawa K. Prediction of recurrence and extratumor
spread of hepatocellular carcinoma following resection. J Surg Oncol
2000;75:241-245

54 Yamanaka J, Yamanaka N, Nakasho K, Tanaka T, Ando T, Yasui C,
Kuroda N, Takata M, Maeda S, Matsushita K, Uematsu K, Okamoto
E. Clinicopathologic analysis of stage II-III hepatocellular carcinoma
showing early massive recurrence after liver resection. J Gastroenterol
Hepatol 2000;15:1192-1198

55 Uenishi T, Hirohashi K, Shuto T, Kubo S, Tanaka H, Sakata C, Ikebe
T, Kinoshita H. The clinical significance of lymph node metastases in
patients undergoing surgery for hepatocellular carcinoma. Surg To-
day 2000;30:892-895

56 Wada Y, Nakashima O, Kutami R, Yamamoto O, Kojiro. M. Clinico-
pathological study on hepatocellular carcinoma with lymphocytic
infiltration. Hepatology 1998;27:407-414

57 Lui WY, Chiu ST, Chiu JH, Loong CC, Chau GY, King KL, Hsia CY, Wu
CW, P’eng FK. Evaluation of a simplified staging system for prognosis
of hepatocellular carcinoma. J Formos Med Assoc 1999;98:248-253

58 Little SA, Fong Y. Hepatocellular carcinoma: current surgical
management. Semin Oncol 2001;28:474-486

59 Seki T, Tamai T, Nakagawa T, Imamura M, Nishimura A, Yamashiki
N, Ikeda K, Inoue K. Combination therapy with transcatheter arterial
chemoembolization and percutaneous microwave coagulation therapy
for hepatocellular carcinoma. Cancer 2000;89:1245-1251

60 Parks RW, Garden OJ. Liver resection for cancer. World J Gastroenterol
2001;7:766-771

61 Takano S, Oishi H, Kono S, Kawakami S, Nakamura M, Kubota N,
Iwai S. Retrospective analysis of type of hepatic resection for hepato-
cellular carcinoma. Br J Surg 2000;87:65-70

62 Shimada M, Gion T, Hamatsu T, Yamashita Y, Hasegawa H,
Utsunomiya T, Takenaka K, Sugimachi K. Evaluation of major he-
patic resection for small hepatocellular carcinoma. Hepatogastroenterology
1999;46:401-406

63 Nonami T, Harada A, Kurokawa T, Nakao A, Takagi H. Hepatic
resection for hepatocellular carcinoma. Am J Surg 1997;173:288-291

64 Shuto T, Hirohashi K, Kubo S, Tanaka H, Yamamoto T, Ikebe T,
Kinoshita H. Efficacy of major hepatic resection for large hepatocellu-
lar carcinoma. Hepatogastroenterology 1999;46:413-416

65 Torii A, Nonami T, Harada A, Yasui M, Nakao A, Takagi H. Extent
of hepatic resection as a prognostic factor for small, solitary hepatocel-
lular carcinomas. J Surg Oncol 1993;54:13-17

66 Fan ST, Ng IO, Poon RT, Lo CM, Liu CL, Wong J. Hepatectomy for
hepatocellular carcinoma: the surgeon’s role in long-term survival.
Arch Surg 1999;134:1124-1130

67 Asahara T, Katayama K, Itamoto T, Yano M, Hino H, Okamoto Y,
Nakahara H, Dohi K, Moriwaki K, Yuge O. Perioperative blood
transfusion as a prognostic indicator in patients with hepatocellular
carcinoma. World J Surg 1999;23:676-680

68 Chan ES, Chow PK, Tai B, Machin D, Soo K. Neoadjuvant and adju-
vant therapy for operable hepatocellular carcinoma. Cochrane Data-
base Syst Rev 2000;CD001199

69 Nagasue N, Kohno H, Tachibana M, Yamanoi A, Ohmori H, El-Assal
ON. Prognostic factors after hepatic resection for hepatocellular carci-
noma associated with Child-Turcotte class B and C cirrhosis. Ann
Surg 1999;229:84-90

70 Hanazaki K, Kajikawa S, Shimozawa N, Mihara M, Shimada K,
Hiraguri M, Koide N, Adachi W, Amano J. Survival and recurrence
after hepatic resection of 386 consecutive patients with hepatocellular
carcinoma. J Am Coll Surg 2000;191:381-388

71 Huang J, He X, Lin X, Zhang C, Li J. Effect of preoperative transcatheter
arterial chemoembolization on tumor cell activity in hepatocellular
carcinoma. Chin Med J 2000;113:446-448

72 Lu CD, Peng SY, Jiang XC, Chiba Y, Tanigawa N. Preoperative
transcatheter arterial chemoembolization and prognosis of patients
with hepatocellular carcinomas: retrospective analysis of 120 cases.
World J Surg 1999;23:293-300

73 Yoshida T, Sakon M, Umeshita K, Kanai T, Miyamoto A, Takeda T,
Gotoh M, Nakamura H, Wakasa K, Monden M. Appraisal of
transarterial immunoembolization for hepatocellular carcinoma: a
clinicopathologic study. J Clin Gastroenterol 2001;32:59-65

74 Zhang Z, Liu Q, He J, Yang J, Yang G, Wu M The effect of preopera-
tive transcatheter hepatic arterial chemoembolization on disease-free
survival after hepatectomy for hepatocellular carcinoma. Cancer 2000;
89:2606-2612

75 Tanaka H, Hirohashi K, Kubo S, Shuto T, Higaki I, Kinoshita H.
Preoperative portal vein embolization improves prognosis after right
hepatectomy for hepatocellular carcinoma in patients with impaired
hepatic function. Br J Surg 2000;87:879-882

76 Lygidakis NJ, Sgourakis G, Dedemadi G, Spentzouris N, Kontis A,
Nestoridis J. Preoperative main portal branch transection combined with

www.wjgnet.com

198             ISSN 1007-9327      CN 14-1219/ R         World J Gastroenterol      April 15, 2002   Volume 8   Number 2



liver locoregional transarterial neo and adjuvant immunochemotherapy for
patients with hepatocellular carcinoma. Hepatogastroenterology 2000;47:
1546-1554

77 Sato Y, Ichida T, Ito S, Hatakeyama K. Preoperative administration of
5-FU and interferon beta may prevent recurrence of hepatitis B and
C virus. Am J Gastroenterol 2002;97:215-216

78 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

79 Tanaka K, Shimada H, Togo S, Takahashi T, Endo I, Sekido H,
Yoshida T. Use of transcatheter arterial infusion of anticancer agents
with lipiodol to prevent recurrence of hepatocellular carcinoma after
hepatic resection. Hepatogastroenterology 1999;46:1083-1088

80 Asahara T,Itamoto T,Katayama K,Ono E,Dohi K,Nakanishi T,Kitamoto
M,Azuma K,Ito K.Adjuvant hepatic arterial infusion chemotherapy
after radical hepatectomy for hepatocellular carcinoma—results of
long-term follow-up. Hepatogastroenterology 1999;46:1042-1048

81 Franco D, Usatoff V. Resection of hepatocellular carcinoma.
Hepatogastroenterology 2001;48:33-36

82 Shimoda M, Bando T, Nagata T, Shirosaki I, Sakamoto T, Tsukada K.
Prophylactic chemolipiodolization for postoperative hepatoma patients.
Hepatogastroenterology 2001;48:493-497

83 Huang YH, Wu JC, Lui WY, Chau GY, Tsay SH, Chiang JH, King
KL, Huo TI, Chang FY, Lee SD. Prospective case-controlled trial of
adjuvant chemotherapy after resection of hepatocellular carcinoma.
World J Surg 2000;24:551-555

84 Lai EC, Lo CM, Fan ST, Liu CL, Wong J. Postoperative adjuvant
chemotherapy after curative resection of hepatocellular carcinoma: a
randomized controlled trial. Arch Surg 1998;133:183-188

85 Ono T, Yamanoi A, Nazmy El Assal O, Kohno H, Nagasue N. Adju-
vant chemotherapy after resection of hepatocellular carcinoma causes
deterioration of long-term prognosis in cirrhotic patients: metaanalysis
of three randomized controlled trials. Cancer 2001;91:2378-2385

86 Wu ZQ, Fan J, Qiu SJ, Zhou J, Tang ZY. The value of postoperative
hepatic regional chemotherapy in prevention of recurrence after radical
resection of primary liver cancer. World J Gastroenterol 2000;6:131-133

87 Tang ZY, Qin LX, Sun HC, Zhou J, Wang L, Ling ZY, Ma ZC, Ye SL,
Wu ZQ. The studies on the recurrence and metastasis of hepatocellu-
lar carcinoma. Zhong Hua Pu Tong Wai Ke Za Zhi 2000;15:517-520

88 Ren Z, Lin Z, Ye S. Transcatheter arterial chemoembolization for
postoperative residual tumor of hepatocellular carcinoma. Zhonghua
Zhong Liu Za Zhi 2001;23:332-334(in Chinese)

89 Lin Z, Ren Z, Xia J. Appraisal of postoperative transcatheter arterial
chemoembolization (TACE) for prevention and treatment of hepato-
cellular carcinoma recurrence. Zhonghua Zhong Liu Za Zhi 2000;22:
315-317(in Chinese)

90 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

91 Suou T, Mitsuda A, Koda M, Matsuda H, Maruyama S, Tanaka H,
Kishimoto Y, Kohno M, Hirooka Y, Kawasaki H. Interferon alpha
inhibits intrahepatic recurrence in hepatocellular carcinoma with
chronic hepatitis C: a pilot study. Hepatol Res 2001;20:301-311

92 Ikeda K, Arase Y, Saitoh S, Kobayashi M, Suzuki Y, Suzuki F, Tsubota
A, Chayama K, Murashima N, Kumada H. Interferon beta prevents
recurrence of hepatocellular carcinoma after complete resection or
ablation of the primary tumor-A prospective randomized study of
hepatitis C virus-related liver cancer. Hepatology 2000;32:228-232

93 Kubo S, Nishiguchi S, Hirohashi K, Tanaka H, Tsukamoto T, Shuto T,
Takemura S, Yamamoto T, Ikebe T, Wakasa K, Shiomi S, Kinoshita
H. Influence of previous interferon therapy on recurrence after resec-
tion of hepatitis c virus-related hepatocellular carcinoma. Jpn J Cancer
Res 2001;92:59-66

94 Wang L, Tang ZY, Qin LX, Wu XF, Sun HC, Xue Q, Ye SL. High-dose
and long-term therapy with interferon-alfa inhibits tumor growth and
recurrence in nude mice bearing human hepatocellular carcinoma
xenografts with high metastatic potential. Hepatology 2000;32:43-48

95 Lau WY, Leung TW, Ho SK, Chan M, Machin D, Lau J, Chan AT, Yeo
W, Mok TS, Yu SC, Leung NW, Johnson PJ. Adjuvant intra-arterial
iodine-131-labelled lipiodol for resectable hepatocellular carcinoma:
a prospective randomised trial. Lancet 1999;353:797-801

Edited by Pagliarini R

www.wjgnet.com

Qin LX, et al. Prognostic markers in HCC                                                                                                       199


