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Abstract
AIM: To clarify the therapeutic strategies and prognosis 
factors of primary clear cell carcinoma of the liver 
(PCCCL). 

METHODS: The clinical pathological data of 64 patients 
with PCCCL treated with hepatectomy in our hospital 
from January 2000 to January 2006 were analyzed 
retrospectively. The patients were divided into two 
groups to make treatment analysis: curative resection 
only (n  = 40); and curative resection and postoperative 
chemotherapy with calcium folinate and tegafur (n  = 
24). Meanwhile, the PCCCL patients were subdivided 
into two subgroups on the basis of the proportion of 
clear cells in the tumor for pathological analysis. There 
were 36 cases in subgroup A for which the proportion 
of clear cells was more than 70%, and 28 cases in 
subgroup B for which the proportion was less or equal 
to 70%, comparing analysis of median survival time 
of the counterpart groups. Univariate and multivariate 
analyses were performed to examine factors that affect
ed clinical prognosis, recurrence and metastasis.

RESULTS: Median survival period of the curative 
surgery group was 38 mo, while the counterpart was 
41 mo. Median survival period for group A was 41 mo, 

while group B was 19 mo. The Kaplan-Meier method 
showed that capsule formation, preoperative liver 
function, hepatitis C virus infection, large vascular 
invasion and multiple tumor occurrences were related 
to disease-free survival. Cox regression analysis 
showed that the clear cell ratio, capsule formation, 
preoperative liver function and large vascular invasion 
were independent risk factors for overall survival.

CONCLUSION: Postoperative chemotherapy has no 
obvious effect on survival of patients with PCCCL. 
Clear cell ratio, capsule formation, preoperative liver 
function, and vascular invasion were independent risk 
factors for prognosis.

© 2010 Baishideng. All rights reserved.

Key words: Clear cell carcinoma; Hepatectomy; Progno
sis; Treatment; Risk factor

Peer reviewers: Martin K Schilling, MD, FRCS, Professor of 
Surgery, Chairman, Department of General, Visceral, Vascular 
and Pediatric Surgery, University of Saarland, Kirrbergerstrasse, 
Homburg, D-66424, Germany; Takashi Kobayashi, MD, 
PhD, Department of Surgery, Showa General Hospital, 2-450 
Tenjincho, Kodaira, Tokyo 187-8510, Japan

Ji SP, Li Q, Dong H. Therapy and prognostic features of 
primary clear cell carcinoma of the liver. World J Gastroenterol 
2010; 16(6): 764-769  Available from: URL: http://www.wjg-
net.com/1007-9327/full/v16/i6/764.htm  DOI: http://dx.doi.
org/10.3748/wjg.v16.i6.764

INTRODUCTION
Hepatocellular carcinoma (HCC) is a major cause of  
cancer mortality worldwide and is increasing in incidence; 
driven largely by the growing hepatitis B and hepatitis 
C epidemics[1,2], which comprise approximately 75% of  
all HCC and liver cirrhosis (70%-80% of  all cases)[3,4]. 
Surgical resection has long been the only curative treatment; 
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conventional chemotherapy and radiotherapy are ineffective 
for HCC[5]. Despite recent advances in diagnostic and thera
peutic modalities, prognosis is usually poor, particularly 
in patients with coexisting liver cirrhosis. Survival rates 
are 3%-5% in cancer registries for the United States 
and developing countries. In total, 55% of  cases (and 
deaths) are in China alone[6]. Many investigations have 
suggested that tumor size, number of  nodules, vascular 
invasion, tumor encapsulation, blood transfusion, high 
α-fetoprotein (AFP) level, and resection margin status 
are the main prognostic factors associated with the 
postoperative recurrence of  HCC[7]. 

Primary clear cell carcinoma of  liver (PCCCL) is a 
particular histological type of  HCC, PCCCL is not frequent 
and has been reported to account for 7.5%-12.5% of  all 
liver cancer cases[8]. Microscopically, all cases of  PCCCL 
show moderate to marked cytoplasmic accumulation 
of  glycogen and/or macro- and microvascular intracyto
plasmic fat droplets that dissolve during hematoxylin-
eosin (HE) staining, which leaves behind a clear cytoplasm. 
Generally, the tumor cells are mainly in the mid-range 
degree of  differentiation, and low-grade malignancy. 
PCCCL usually has capsule formation and is localized. 
Surgical resection is the most promising therapeutic method 
for PCCCL. The outcome for patients with PCCCL is 
better than for those with common type counterparts, 
and survival improves with an increasing proportion of  
clear cells[9,10]. Treatment and prognosis of  PCCCL are  
reported rarely in the literature. Also, treatment and clinical 
prognostic features are not fully clarified.

MATERIALS AND METHODS
Subjects
The participants of  this study were 64 patients [40 male, 
24 female (ratio 1.67:1), aged 23-73 years, mean 55.16 ± 
10.56 years], who received curative hepatic resection for 
PCCCL at the Tianjin Medical University Cancer Hospital 
between January 2000 and January 2006. We used the 
diagnostic criteria generally accepted by pathologists in 
China to diagnose PCCCL as follows: (1) only when it 
contained > 50% clear cells; (2) exception for metastatic 
clear cell carcinoma from other organs; and (3) diagnosis 
by more than two pathologists. A total of  64 patients were 
eligible for this study. 

Treatment method
All 64 patients underwent surgical tumor resection. 
Anatomical resection included hemi-hepatectomy, 
segmentectomy and sub-segmentectomy, based on 
Child-Pugh classification. Resection margin was 1 cm 
beyond the tumor, and surgical margins were negative 
when examined by the pathologists. Clear cell ratio, 
large vascular invasion (large blood vessels including the 
portal vein, hepatic vein and/or first level branch), and 
lymph node metastasis were confirmed by pathology. 

Patients with PCCCL who had undergone their first 
curative hepatic resection at the Cancer Hospital of  
Tianjin Medical University were eligible for postoperative 

adjuvant chemotherapy if  they met the following entry 
criteria: (1) absence of  detectable residual or recurrent 
tumors at 1 mo after curative resection; (2) age < 70 years; 
(3) liver function belonging to Child A or B class; (4) 
absence of  severe cardiac complications; and (5) general 
health satisfactory for toleration of  the contemplated 
chemotherapy. The exclusion criteria were the presence of  
clinically confirmed extrahepatic metastasis, macroscopic 
evidence of  tumor thrombus in the inferior vena cava 
or the main portal vein, other previous or synchronous 
malignant disorders, and postoperative dysfunction of  
any organ. Finally 24 patients were considered as suitable 
candidates for our studies. 

Postoperative chemotherapy of  24 cases consisted of  
calcium folinate and tegafur. Calcium folinate was admini
stered at a starting dose of  200 mg/m2, as a continuous 
intravenous infusion over 2 h on days 1-5. Tegafur was 
administered at a starting dose of  850 mg/m2 given 
intravenously over 3 h on days 1-5. Adequate intravenous 
hydration and antiemetic therapy were routinely admini
stered. Chemotherapy courses were repeated every 21 d, 
provided patients recovered from all toxic effects. Based on 
the predetermined criteria of  toxicity grades, the doses of  
chemotherapy drugs were increased or decreased by 25%. 
Criteria for dose reduction included development of  grade 
3 non-hematological toxicity or grade 4 hematological 
toxicity. Complete blood, differential, and platelet counts 
were evaluated at least once weekly and more frequently 
when patients were myelosuppressed during the rest 
period. Serum creatinine, blood urea nitrogen, electrolyte, 
and magnesium levels were monitored regularly during 
each course.

Survival analysis methods
The prognostic factors were examined in cumulative and 
disease-free survival, using the following variables: age 
(older or younger than 50 years); sex (male vs female); 
serum hepatitis B virus (HBV) surface antigen (HBsAg) 
(negative vs positive); serum hepatitis C virus (HCV) 
antibody (HCVAb) (negative vs positive); proportion of  
clear cell more than vs less than or equal to 70%; tumor 
size (greater than vs less than or equal to 5.0 cm); liver 
cirrhosis (negative vs positive); serum levels of  AFP (greater 
than vs less than or equal to 200 ng/mL); operative 
procedures (anatomical vs non-anatomical resection); 
lymph node metastases (negative vs positive); vessel 
invasion (negative vs positive); Child-Pugh classification 
(Grade A vs Grade B or C); capsule formation (negative 
vs positive); number of  nodules (solitary vs multiple); 
therapeutic strategies (curative resection vs curative 
resection and postoperative chemotherapy ); TNM staging 
(Ⅰ, Ⅱ vs Ⅲ, Ⅳ).

Follow-up
All patients were followed up to January 2009, or up to the 
time of  death; all patients were followed up for > 3 years.  
Patients were examined regularly with measurement of  
the serum AFP level, hepatic ultrasonography and chest 
radiography every month after surgical resection to check 
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metastasis and recurrence. Six months later, we examined 
serum AFP level, hepatic ultrasonography and chest 
radiography every 3 mo. When recurrence was suspected, 
further evaluations were made by abdominal, chest and 
brain enhanced computed tomography (CT), if  necessary, 
by ultrasound-guided biopsy or positive electron 
tomography/CT examination to confirm the diagnosis. 
Patients who died of  another disease were lost to follow-
up.

Statistical analysis
Differences in the means were assessed with the χ2 test. 
The cumulative survival and the life table and Kaplan-
Meier method, calculated recurrence-free survival rates 
and the difference between the two groups was analyzed by 
the log-rank test. The survival curve was described using 
the Kaplan-Meier method. Cox regression (proportional 
hazard model) was adopted for the multivariate analysis 
of  prognostic factors. Statistical software package SPSS 
13.0 (SPSS Inc., Chicago, IL, USA) was employed for all 
of  the analyses. P values less than 0.05 were considered 
statistically significant. SPSS 13.0 was employed for all of  
the analyses.

RESULTS
In 36 cases (56.25%), the proportion of  clear cells was > 
70%; 46 cases (71.88%) were positive for HBsAg, 10 cases 
(14%) were positive for HCVAb, and six cases (9.32%) 
were negative for both HBsAg and HCVAb. Fifty-
six patients had liver cirrhosis (87.50%). In 50 patients, 
tumor diameter was > 5.0 cm (78.13%). In 26 patients, 
serum AFP level was > 200 ng/mL (40.63%). Forty-
four patients had a solitary tumor (68.75%); 30 had large 
vessel invasion (46.86%); 12 had lymph node metastasis 
(18.75%); 24 received postoperative chemotherapy with 
calcium folinate and tegafur (37.50%); and 40 received 
curative hepatic resection without chemotherapy (62.50%). 
The liver function was evaluated using Child-Pugh 
classification. Forty patients had grade A liver function 
(62.50%), 21 (32.81%) had grade B, and three (4.69%) had 
grade C. Forty-six patients had tumor capsule formation 
(71.88%). Pathological stage of  PCCCL was evaluated 
using TNM staging. Three patients had stage Ⅰ, nine had 
stage Ⅱ, 40 patients had stage Ⅲ, and two had stage Ⅳ. 

Postoperative follow-up
Seventeen patients suffered intrahepatic recurrence during 
follow-up; extra-hepatic metastasis occurred in 13 cases, 
and six patients suffered metastasis and recurrence. One 
patient in the curative surgical group died of  perioperative 
complications, which resulted in a perioperative 
mortality of  1.56% (1/64). One patient died from traffic 
accidents, and two from the resection and postoperative 
chemotherapy group missed postoperative follow-up. 
After excluding the perioperative deaths and the missing 
patients, the postoperative cumulative and disease-free 
survival rates at 1, 3 and 5 years were 78.13%, 49.88% 
and 37.50% (mean ± SD, 41.56 ± 3.72 mo; median, 

39.6 mo) and 71.82%, 40.63% and 25.00% (mean ± SD, 
34.56 ± 3.93 mo; median, 33.0 mo), respectively. Median 
survival period in the curative surgical group was 38 mo, 
and 41 mo in its counterpart. There was no statistical 
significance in the survival time between the two groups 
(χ2 = 0.196, P = 0.658). The survival curves are shown 
in Figure 1. Median survival period of  the group with > 
70% clear cells was 41 mo, and 29 mo in its counterpart. 
The proportion of  clear cells had an obvious effect on the 
median survival period of  patients (χ2 = 7.432, P = 0.006). 
The survival curves are shown in Figure 2. The prognosis 
of  the patients with a higher proportion of  clear cells was 
better than that in patients with a lower proportion of  
clear cells.

Prognostic analyses
Univariate and multivariate analyses: For the univariate 
analysis, age, sex, serum HBsAg, serum HCVAb, tumor 
diameter, vascular invasion, capsule formation, background 
of  liver cirrhosis, serum AFP level, Child-Pugh classi
fication, vascular invasion, proportion of  clear cells, and 
lymph node metastases were included. We found that 
the parameters of  vascular invasion, capsule formation, 
background of  liver cirrhosis, number of  nodules, 
proportion of  clear cells, and Child-Pugh classification 
were statistically significant in cumulative survival (Table 1). 

766 February 14, 2010|Volume 16|Issue 6|WJG|www.wjgnet.com

0        12       24       36       48       60       72
Survival time (mo)

1.0

0.8

0.6

0.4

0.2

0.0

Cu
m

 s
ur

vi
va

l

Survival functions Treatment modalities

Curative resection
Curative resection and 
postoperative chemotherapy
Curative resection and postoperative 
chemotherapy-censored
Curative resection-censored

Figure 1  Comparison of survival rates of different treatment modalities.
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Then, the parameters of  significances were all contained 
in the Cox regression analysis. Using the Cox regression 
analysis, four clinic pathological variables were shown to 
have potential of  predicting overall or disease-free survival 
of  PCCCL patients, including rate of  capsule formation, 
vascular invasion, Child-Pugh classification, and proportion 
of  clear cells (Table 2).

Cumulative recurrence-free survival rates and disease-
free prognosis: The life table and Kaplan-Meier method, 
calculated the cumulative recurrence-free survival rates and 
the difference between two groups were analyzed by the 
log-rank test. The 1-, 3- and 5-year disease-free survival rates 
were 71.82%, 40.63% and 25.00% (mean ± SD, 34.56 ±  
3.93 mo; median, 33.0 mo). Kaplan-Meier univariate analysis 

showed that the disease-free prognosis of  the patients with 
capsule formation, better liver function, negative HCVAb, 
no vascular invasion, and solitary tumor were better than 
the patients with no capsule formation, poor liver function, 
positive HCVAb, vascular invasion and multiple tumors. 
Patients with no capsule formation, poor liver function, 
positive HCVAb, vascular invasion and multiple tumors 
were prone to metastasis and/or recurrence.

DISCUSSION
PCCCL is a particular and relatively rare histological 
type of  HCC. Microscopically, it is similar to the clear 
cell cancers (kidney, ovarian or adrenal), which makes 
it difficult to differentiate from the metastatic clear cell 
cancers of  the liver. Murakata et al[11] have recommended 
hepatocyte antibody as a screening immunostain in 
working up a clear cell tumor in the liver when diagnostic 
histological criteria of  HCC are absent. In this setting, it 
distinguishes PCCCL from other clear cell malignancies 
with a sensitivity of  90% and specificity of  100%. Some 
other studies have indicated in situ hybridization for 
albumin mRNA as a useful method to distinguish PCCCL 
from other clear cell tumors metastasizing to the liver[12]. 
In the present study, we made the diagnosis using features 
that point toward the diagnosis of  HCC. This study 
integrated the patient’s pathological features, biopsy, and 
clinical manifestations, imaging studies, endoscope bile 
stasis and postoperative long-term follow-up to make 
a clear diagnosis[4,13]. There was no misdiagnosis in our 
study. Some authors consider < 30% of  clear cells within 
the tumor as sufficient[9], whereas others diagnose PCCCL 
when the tumor contains > 30% clear cells, however, 
tumors with clear cells ranging from 90% to 100% are 
extremely rare[14]. We used the diagnostic criteria generally 
accepted by pathologists in China to diagnose PCCCL, 
that is, only when it contained > 50% clear cells[10]. In our 
further studies, we formed a group according to whether 
the clear cell count was 70% of  all cells. We found that 
the group with > 70% clear cells had significantly longer 
survival (χ2 = 7.432, P = 0.006). This shows that the 
prognosis was related to the proportion of  clear cells. The 
greater the number of  clear cells, the better the prognosis. 

Surgical resection is an effective way to achieve 
favorable outcomes and long-term survival of  patients 
with PCCCL. Lao et al[15] have reported 1- and 3-year 
survival rates of  76.5% (13/18) and 47.1% (8/18), in 
all 13 surgical resection patients; the longest survival 
was 97 mo, and surgical resection was an effective 
treatment to achieve long-term survival. Compared 
with HCC, PCCCL has a slower development process, 
good differentiation, lower grade malignancy, and easier 
capsule formation, therefore, the tumor is more limited 
and prone to resection. Surgical resection is the most 
important means of  achieving long-term survival. If  
there is recurrence after resection, tumor re-resection is 
possible, but if  it cannot be removed, development is 
slower than for HCC. In the present study, there were 
24 patients in the surgical resection and chemotherapy 
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Table 2  Multivariate analysis of clinicopathological variables 
associated with the prognosis of PCCCL

Parameters Regression 
coefficient

Wald 
value

P  value RR (95% CI)

Proportion of 
clear cells

1.409 6.898 0.009   4.090 (1.430-11.702)

Capsule 
formation

     -1.364 5.172 0.023 0.256 (0.079-0.828)

Vascular 
invasion

1.686 9.923 0.002   5.395 (1.890-15.398)

Child-Pugh 
classification

1.917 4.119 0.042   6.798 (3.253-17.334)

Ji SP et al . Primary liver clear cell carcinoma

Table 1  Univariate analysis of clinicopathological variables 
associated with the prognosis of PCCCL

Parameters Cases Median survival 
time (95% CI) 

(mo)

χ2-value P -value

AFP range (ng/mL)
   ≥ 200 26 31 (27.302-34.698)   1.413 0.285
   < 200 38 49 (42.211-55.789)
Liver cirrhosis (+)
   Positive 56 31 (28.013-33.987)   6.032 0.014
   Negative   8 43 (38.303-47.697)
Capsule formation
   Positive 46 61 (53.106-68.894) 10.241 0.001
   Negative 18 19 (16.690-21.310)
Number of nodules
   Single 44 61 (53.014-68.986)   4.028 0.045
   Multiple 20 11 (9.675-12.325)
Child-Pugh classification
   A 35 60 (51.023-68.977) 11.330 0.003
   B or C 21 25 (23.302-28.698)
Vascular invasion
   Positive 30 27 (23.346-30.654) 11.755 0.001
   Negative 34 41 (35.437-46.563)
lymph node metastases
   Positive 12 31 (26.012-35.988)   0.023 0.880
   Negative 52 40 (37.342-44.658)
TNM staging
   Ⅰ, Ⅱ 12 43 (39.211-46.789) 16.192 0.001
   Ⅲ, Ⅳ 52 27 (25.371-28.629)
Proportion of clear cells
   ≥ 70% 36 41 (35.535-46.465)   7.342 0.006
   < 70% 28 19 (16.964-21.036)

PCCCL: Primary clear cell carcinoma of the liver.



group; the median survival period was 38.2 mo, and 
the median survival of  the curative surgical resection 
group was 39.1 mo. The difference between these two 
groups was not significant (χ2 = 0.196, Ρ = 0.658), which 
indicated that postoperative adjuvant chemotherapy 
with calcium folinate and tegafur was not sensitive to 
PCCCL and had no obvious effect on the survival time 
of  patients. Other postoperative chemotherapy regimens 
for PCCCL were not investigated in this study. The 
prognosis of  patients with postoperative chemotherapy 
requires further study.

Pecorella et al[16] have reported that a 35-year-old 
patient who was treated with liver transplantation 
survived for 17 mo, which was lower than the median 
survival in our study. Emile et al[17] have shown that 
prognosis was better in a large series of  transplanted 
Caucasian patients with PCCCL than in those with other 
liver malignancies. In the present study, the prognosis of  
patients with surgical resection was better than for HCC, 
which may be related to better tumor differentiation, 
capsule formation, less vascular invasion and lymph node 
metastasis, and high resectability rate. The prognosis of  
patients with PCCCL is still controversial. Many studies 
have reported PCCCL has better prognosis than other 
HCCs[8,18]. Lai et al[9] have reported that the outcome for 
patients with PCCCL is better than those with common-
type cancers, and survival improves with an increasing 
proportion of  clear cells. Conversely, other investigators 
have found that the prognosis of  patients with PCCCL 
is similar to that of  their common-type counterparts and 
perhaps even worse[19,20]. Yang et al[14] have reported that 
the 3- and 5-year survival rate was 54.5% and 33.3%, 
respectively, which was slightly lower than the rate for 
non-PCCCL patients (including HCC). However, all 
these data failed to disclose any statistical significance, or 
were not statistically analyzed according to the number of  
cases. Our study confirmed the former results in a series 
of  postoperative patients, and showed significantly higher 
1-, 3- and 5-year survival rates in PCCCL patients. The 
Kaplan-Meier method showed that capsule formation, 
preoperative liver function, HCV infection, large vascular 
invasion and multiple tumor occurrences were related to 
disease-free survival. The prognosis of  patients in the 
PCCCL group was related to clear cell ratio, preoperative 
liver function, liver cirrhosis, HCV infection, capsule 
formation, large vascular invasion and multiple tumor 
occurrences. In this study, lymph node metastasis did not 
significantly affect survival, which may have been related 
to the comparatively small number of  cases in this study, 
therefore, we need to increase the number of  sample 
cases for further study. Cox multivariate analysis showed 
that clear cell ratio, capsule formation, preoperative liver 
function and large vascular invasion were independent 
risk factors for survival. In this study, capsule formation 
of  PCCCL was different from the clinical characteristics 
of  HCC. Capsule formation may limit tumor growth 
and spread and is conducive to tumor resection and 
treatment. Lower malignancy and better differentiation 

of  clear cells may have contributed to the improved 
prognosis. The higher the proportion of  clear cells, 
the better was the prognosis. Preoperative Child-Pugh 
classification was an independent risk factor for survival. 
High HCV prevalence led to poor liver function and 
shorter survival.

In summary, postoperative chemotherapy with calcium 
folinate and tegafur had no obvious effect on survival 
time of  patients with PCCCL. Patients with a high clear 
cell ratio had improved prognosis. Capsule formation, 
poor preoperative liver function, HCV infection, large 
vascular invasion, and multiple tumor occurrence were 
risk factors for metastasis and postoperative recurrence of  
PCCCL. Patients with capsule formation, no large vascular 
invasion, high clear cell ratio, and better liver function had 
improved prognosis.
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COMMENTS
Background
Primary clear cell carcinoma of the liver (PCCCL) is a type of primary 
hepatocellular carcinoma (HCC), which is characterized pathologically by 
diffuse clear cells of the tumor, and a clear cytoplasm that does not stain with 
hematoxylin-eosin. At present, treatment and prognosis of PCCCL have not 
been reported widely in the literature. Its treatment and clinical prognostic 
features have not been fully clarified.
Research frontiers
PCCCL is a particular histological type of HCC; PCCCL is not frequent and has 
been reported to account for 7.5%-12.5% of all liver cancer cases. Treatment 
and clinical prognostic features have not been fully clarified. The research hot 
topics are how to treat PCCCL, and its independent prognostic risk factors. 
Surgical resection is an effective way to achieve favorable outcomes and long-
term survival of patients with PCCCL.
Innovations and breakthroughs
Previously, there have been more case studies of PCCCL, and large 
sample studies have been rare. The present study found that postoperative 
chemotherapy with calcium folinate and tegafur had no obvious effect on 
patient survival. The study found that the higher the proportion of clear cells, the 
better the prognosis. The authors also found that the clear cell ratio, capsule 
formation, preoperative liver function, and vascular invasion were independent 
prognostic risk factors, which had not been reported previously.
Applications
The study results suggest that postoperative chemotherapy with calcium folinate 
and tegafur has no obvious effect on patient survival. Surgical resection is an 
effective way to achieve favorable outcomes and long-term survival of patients 
with PCCCL.
Terminology
Hepatectomy is a treatment approach that involves the surgical removal of part 
or all of the liver for therapeutic purposes. Postoperative chemotherapy is the 
use of certain drugs to further treat cancer after surgery according to certain 
symptoms and physical signs. 
Peer review
This is a good retrospective study which analyzed therapeutic strategies for 
patients with PCCCL, who were undergoing liver resection. The authors operated 
on 64 patients with this infrequent type of HCC within the past 6 years. The major 
oncological and surgical issues are discussed in the introduction and discussion.
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