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Abstract

Objective: This study aimed to analyze clinicopathological and prognostic features of four rare pathological
subtypes of primary liver malignancies to make better understanding of their clinical features.

Methods: The clinicopathological data of 114 patients who were diagnosed with histologically proven four
subtypes: clear cell carcinoma (CCC), giant cell carcinoma (GCC), sarcomatoid carcinoma (SC), and combined
hepatocellular-cholangiocarcinoma (CHC) between October 1998 and August 2015 were reviewed. Their survival
data were compared with those of 908 patients with histologically proven common hepatocellular carcinoma (HCC)
(early- and advanced-stage HCC) during the same period.

Results: The outcome of the CCC group was better than that of the other three subgroups, and was similar to
that of the early-stage HCC group. Also, the smallest tumor size and the highest incidence of pseudocapsule
formation were observed in the CCC group. The SC group had the worst outcome among these four subgroups;
the prognosis was much poorer than that of any other subgroups, even poorer than that of the advanced-stage
common HCC group. No statistical difference was observed between the GCC, CHC and advanced-stage HCC
groups on survival analysis. The incidences of tumor vascular emboli, TNM staging and non-radical resection were
three risk factors of the prognosis.

Conclusions: CCC is a low-degree malignancy and relatively favorably prognostic subtype of HCC. However,
GCC, SC, and CHC are three rare high-degree malignancy subtypes of HCC with poor prognosis.
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Introduction 466,100 new liver cancer patients in China were reported

in 2015 (3), according to the World Health Organization
The most common pathological subtype of primary liver (WHO) classification of liver neoplasm (4). Several rare
cancer is hepatocellular carcinoma (HCC) (1,2). A total of cytological variants of primary liver malignancies exist;
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these subtypes have pathological features as well as
characteristic clinical manifestations and prognostic
features (5-10).

However, owing to the low incidences of these
uncommon subtypes of primary hepatic malignancies, a
relatively few clinical studies have been reported. It is
difficult to diagnose these subtypes of primary liver
malignancies preoperatively. The diagnosis needs to be
confirmed in most patients by postoperative pathological
examination or even using immunohistochemical (IHC)
stains (8,11). Furthermore, little is known about the clinical
and prognostic features of these subtypes.

Therefore, the present study aimed to analyze clinico-
pathological and prognostic features of four rare
pathological subtypes of primary liver malignancies. The
findings may help clinical surgeons to predict the prognosis
and make a suitable treatment plan.

Materials and methods
Patients

The study retrospectively analyzed clinicopathological and
prognostic data of 114 patients who underwent
hepatectomy with pathologically confirmed diagnosis of
rare pathological subtypes of primary liver malignancies in
the Cancer Hospital & Institute of the Chinese Academy of
Medical Sciences in Beijing, China, from October 1998 to
August 2015. Also, the corresponding clinical survival data
of 908 patients were collected. These patients underwent
hepatectomy during the same time with pathologically
confirmed diagnosis of common HCC. They were treated
as two control group: early-stage HCC group and
advanced-stage HCC group. The study was approved by
the Ethics Committee of Cancer Hospital & Institute of
the Chinese Academy of Medical Sciences (No. 16-
024/1103). The need of individual consent was waived
because of the retrospective nature of the study.

Preoperative examination

Preoperative serological examination included serum
hepatitis B virus (HBV) and related viral markers, serum
bilirubin, serum albumin, serum alpha-fetoprotein (AFP),
and carcinoembryonic antigen (CEA) in all the patients.
Abdominal ultrasonic and computed tomography (CT)
scan were performed in all patients; 90 patients underwent
magnetic resonance imaging (MRI) scan.
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Surgical procedure

All patients underwent hepatectomy. Different surgical
procedures were performed according to the size, location
of the tumor, and liver function or cirrhosis level. Twelve
patients underwent lymph node (LN) dissection because of
preoperative diagnosis considering intrahepatic
cholangiocarcinoma (ICC) or abnormal enlarged LNs in
the hepatic hilar region intraoperatively. Seven patients
underwent combined partial diaphragm or transverse colon
resection and cholecystectomy because of the tumor
invading the aforementioned organs.

Pathologic examination

All the surgical resection specimens were embedded in
paraffin. The sections were stained with hematoxylin and
eosin (HE). Two pathologists with expertise in the liver
pathology reviewed and confirmed the histopathological
characteristics of all the sections, and classified patients into
the following groups: 1) clear cell carcinoma (CCC) group:
patients with >50% “clear cells” in the liver tumor could be
classified into the CCC group, and non-primary (renal
clear cell carcinoma liver metastasis) HCC patients were
excluded; 2) giant cell carcinoma (GCC): patients with
more than 50% irregular-shaped, bizarre multinucleated,
or fused “giant” cells were classified into the GCC group;
3) sarcomatoid carcinoma (SC): patients consisted of
sarcomatous portions and sarcomatous elements
predominantly composed of spindle-shaped, pleomorphic,
and osteoplastic types of cells; 4) combined hepatocellular-
cholangiocarcinoma (CHC): CHC was defined as a tumor
containing unequivocal, intimately mixed elements of both
HCC and ICC according to the WHO classification, and
patients with separate nodules of HCC and ICC in the
same liver were excluded (Figure I). The control groups
were classified into two groups based on the 7th American
Joint Committee on Cancer staging system; 5) early-stage
group: TNM stage I or II common HCC; and 6) advanced-
stage group: TINM stage IIT or IV common HCC.

Follow-up and treatment of patients

The 114 patients were followed up by outpatient
examination, telephone, or mail communication at 1
month, then every 3 months during the first 2 years
postoperatively, and every 6 months after 2 years. The total
follow-up duration was 1-168 months, and the median
follow-up duration was 24 months.
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Figure 1 Pathological appearances of four rare subtypes of HCC
[hematoxylin and eosin (HE) staining]. (A) Clear cell carcinoma
(CCC): cells with entirely or almost entirely “clear” cytoplasm
that were not stained with HE (x200); (B) Giant cell carcinoma
(GCC): bizarre multinucleated or mononuclear giant cells
(pleomorphic cells, yellow arrow) can be seen under microscopy
(x200); (C) Sarcomatoid carcinoma (SC): it shows that round to
oval and spindle shape cells or bizarre giant cells haphazardly
arranged (x200); (D) Combined hepatocellular-cholangio-
carcinoma (CHC): at low power magnification, it shows both
hepatocellular carcinoma (HCC) (left, lower, thin yellow arrows)

and CC (right, upper, thick white arrow) components (x40).

Statistical analysis

Numerical data were presented as x+s. Differences were
compared using two-way analysis of variance or
nonparametric Mann-Whitney U test. Categorical data
were tested using the Chi-square test or Fisher’s exact test.
The survival analysis curves were determined using the life-
table and Kaplan-Meier methods, and pairwise compared
using the log-rank test. Multivariate analysis was performed
using the Cox proportional hazards regression model. P
values less than 0.05 were considered significant. All the
statistical assessment was performed using SPSS software
for Windows (Version 13.0; SPSS Inc., Chicago, IL, USA).

Results
Demographic and clinical characteristics

The demographic and clinicopathological characteristics of

the patients with uncommon types of HCC are presented
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in Table 1. Male patients were predominant in each group.
Gender and age were similar among groups (P>0.05).
Sixty-seven (58.8%) patients were symptomatic at the time
of diagnosis; 60 patients with abdominal pain and 2 with
jaundice related to the tumor. Ninety-five (83.3%) patients
had HBV infection and 75 (65.8%) patients had cirrhosis.
The levels of serum tumor markers AFP and CEA were
similar in the four groups (P>0.05). The patients in the
CCC group had the smallest tumor size and the lowest
incidence of tumor vascular emboli and adjacent organ
invasion among the four groups (P<0.05). However, the
patients in the CCC group had the highest incidence of
pseudocapsule formation and RO resection among the four
groups (P<0.05). In contrast, the patients in the SC group
patients had the biggest tumor size. Tumor vascular emboli
and adjacent organ invasion were more frequently found in

the SC and GCC groups than in other groups (P<0.05).
Surgical outcomes

All the patients underwent hepatectomy. Different liver
resection procedures were chosen, including lobectomy,
segmentectomy, and local resection according to the tumor
size, location, preoperative imaging diagnosis, liver
functional reserve, and intraoperative exploration. Also,
perihilar LN dissection was performed in 12 patients on
the basis of preoperative imaging or intraoperative finding
of abnormal enlarged LNs and diagnosis of ICC
preoperatively. Two patients underwent combined
phrenectomy, one case underwent combined chole-
cystectomy, and one case underwent combined transverse
colectomy because of tumor invasion. Only one case of
postoperative mortality due to liver failure was reported 12
days after operation.

Prognostic factors and survival analysis

The 1-, 3- and 5-year overall survival (OS) of the patients
with CCC was 85%, 62% and 43 %, respectively. The
median OS time was 40.5 months. Patients with CCC had
the best prognosis among the four uncommon subgroups
(P<0.05), and the outcome of the CCC group was similar
to that of the early-stage HCC group (n=790, P>0.05),
whose 1-, 3- and 5-year OS was 85%, 69% and 53%,
respectively. The median OS time was 79.2 months
(Table 2). The SC group had the worst outcome among the
four study groups. The median OS time was 8.7 months,
and the 1-year OS was only 22%. No case of survival was
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Table 1 Patients’ clinicopathological characteristics (N=114)

Variables CCC (n=43) GCC (n=20) SC (n=16) CHC (n=35) P
Age 57+12 5749 56+6 52+10 0.161
Gender
Female 10 3 2 6
0.809
Male 33 17 14 29
Symptomatic 27 12 10 18 0.767
HBV infection 38 15 12 30 0.419
AFP>20 (ng/mL) 32 11 12 18 0.117
CEA>5 (ng/mL) 0 1 1 2 0.279
Cirrhosis 28 13 10 24 0.976
Size of tumor (cm) 4.3+2.0 5.5+4.2 6.3+2.6 5.8+2.7 0.043
Number of tumor
Solitary 38 16 12 26
) 0.361
Multiple 5 4 4 9
LN metastasis
(+) 0 0 2 3
0.040
) 43 20 14 32
Tumor embolus
(+) 3 7 8 10
0.001
) 40 13 8 25
Adjacent organ invasion
(+) 0 1 3 1
0.013
(=) 43 19 13 34
Pseudocapsule formation
(+) 20 2 1 3
0.001
(=) 23 18 15 32
Resection extent
RO 4 18 12 25
0.018
R1 2 2 4 10

HBV, hepatitis B virus; AFP, alpha-fetoprotein; CEA, carcinoembryonic antigen; LN, lymph node; CCC, clear cell carcinoma; GCC,
giant cell carcinoma; SC, sarcomatoid carcinoma; CHC, combined hepatocellular-cholangiocarcinoma.

Table 2 Survival rates of the common and uncommon pathological subtype groups

Survival rate (%)

Pathological subtype groups N Median OS (month)
1-year 3-year 5-year

CCC 43 40.5 85 62 43
GCC 20 22.9 48 20 0
SC 16 8.7 22 0 0
CHC 35 24.9 51 36 26
Early-stage common HCC 790 79.2 85 69 53
Advanced-stage common HCC 118 23.3 49 24 18

CCC, clear cell carcinoma; GCC, giant cell carcinoma; SC, sarcomatoid carcinoma; CHC, combined hepatocellular-cholangiocarcinoma;
HCC, hepatocellular carcinoma; OS, overall survival.

reported after 3 years. The prognosis was poorer than that OS: 23.3 months; the 1-, 3- and 5-year OS was 49%, 24%
of any other subgroups (P<0.05), including the outcome of and 18%, respectively). The 1-, 3-, and 5-year OS of the
the advanced-stage common HCC group (n=118; median patients with GCC was 48%, 20%, and 0%, respectively.
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The median OS was 22.9 months. The outcome of the
GCC group in terms of OS seemed poorer than that of the
CHC group (n=35; median OS: 24.9 months; the 1-, 3-,
and 5-year OS was 51%, 36%, and 26%, respectively), but
no statistical difference was observed between the GCC
and CHC groups by survival analysis (P>0.05). In addition,
no significant difference was found in the GCC and CHC
groups compared with the advanced-stage HCC group
(P>0.05). The survival function curves of the four study
groups and two control groups are presented in Figure 2.
Multivariate analysis (Table 3) revealed that the
incidences of tumor vascular emboli, TNM staging and
nonradical resection were three risk factors of the
prognosis of OS (P<0.01). However, gender, age, tumor
size and AFP were excluded from the prognostic factors in

the four study groups (P>0.05).
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Figure 2 Survival function curves of four rare pathological
subtype groups and two control common hepatocellular
carcinoma (HCC) groups. CCC, clear cell carcinoma; GCC, giant
cell carcinoma; SC, sarcomatoid carcinoma; CHC, combined

hepatocellular-cholangiocarcinoma.

Table 3 Cox regression analysis of the prognostic factors of 114 patients
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Discussion

Rare subtypes of HCC represent their distinctive
clinicopathological properties with unique tumor biology
(6,9). However, very few reports were documented to help
and guide hepatobiliary surgeons to make reliable
treatment regimens for these rare HCC subtypes. Although
the present study had limitations of being a single-center
study and comprising a small population, the relatively
large sample from China used in this study revealed useful
information to understand the tumor biology in these rare
subtypes of HCC.

All these four rare pathological subtypes of HCC had
their own histological features and clinical features. The
features of the present study group were as follows:

CCC of liver, histologically characterized by cells with
entirely or almost entirely “clear” cytoplasm that were not
stained with HE under microscopy (Figure 14), related to
the cytoplasmic accumulation of glycogen and/or fat
droplets that dissolved during HE staining, leaving behind
a “clear” cytoplasm (12-15). In the present study group, the
proportion of “clear cell” was defined as more than 50%.
Clear cells were generally polygonal and of medium size,
and solid or trabecular in alignment. The nuclei of clear
cells were mostly centrally located or slightly eccentric with
a dense or sometimes clumpy chromatin. Ultrastructural
studies revealed that cytoplasmic organoids, such as rough
endoplasmic reticulum, free ribosomes, and polyribosomes,
appear markedly decreased (15).

Generally, CCC is classified as well or moderate degree
of differentiation due to abundant cytoplasm and a low
proportion of nuclei. Most of the literature reported low-
grade malignancy and prognosis of CCC (16). The CCC
group had the smallest tumor size, the lowest incidence of

95% ClI for HR

Variables HR P
Lower Upper

Gender 0.673 0.302 1.497 0.331
Age 0.995 0.972 1.017 0.636
Tumor embolus 7.246 3.425 15.385 <0.001
R1 resection 4.831 1.779 14.925 0.003
Tumor size 0.948 0.834 1.077 0.411
Pseudocapsule formation 1.434 0.681 3.022 0.343
AFP level 0.749 0.318 1.766 0.510
TNM staging 45.727 4.336 482.203 0.001

AFP, alpha-fetoprotein; HR, hazard ratio; 95% Cl, 95% confidence interval.
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tumor emboli, the highest incidence of pseudocapsule
formation, and predominance of solitary tumor (Table I).
No LN metastasis or adjacent organ invasion was
presentated. These pathological and clinical manifestations
suggested the low-degree malignancy of the tumor.

The median overall survival time of the CCC group was
markedly better than those of the other three rare
pathological subtype groups and similar to that of the
early-stage HCC group (P>0.05). One case of CCC even
had more than 10 years’ long-term survival after the
resection of recurrent peritoneal nodules 3 years after
primary lesion resection.

In addition, microscopically, CCC of liver was similar to
clear cell tumors from other sites including adrenal gland,
kidney, ovary, lung, and pancreas (17,18), making it
difficult to differentiate it from the metastatic CCC of the
liver. Murakata et al. (19) reported that the hepatocyte
antibody (DAKO) IHC staining distinguished primary
CCC of liver from other clear cell malignancies with a
sensitivity of 90% and specificity of 100%.

GCC of liver is a rare cytological variant type, it
corresponds to “pleomorphic cell variant” in WHO
pathological classification. It is named so because of giant
cells formed by tumor cell fusion. The pleomorphic tumor
cells show a marked variation in cellular and nuclear size,
shape, and staining. The bizarre multinucleated or
mononuclear giant tumor cells are often seen (Figure 1B).
Generally, pleomorphic tumor cells lack cohesiveness and
do not show a distinct trabecular pattern. Pleomorphic cells
are common in poorly differentiated tumors (20,21).

A few reports on GCC are available in the literature (22).
In the present study group, most patients had marked
cytological and nuclear pleomorphism and abundant
mitotic activity, and were classified into Edmondson-
Steiner G3 or G4 (17/19). It was difficult to confirm the
diagnosis using clinical materials without pathological
results. The prognosis of this GCC group was poor, the
survival median time was only 13 months, and no long-
term survival was reported. In addition, one case had liver
tumor invading the transverse colon, which manifested
highly malignant and aggressive behavior.

SC of liver is also a rare histopathological subtype. It is
characterized by the proliferation of spindle cells or bizarre
giant cells with the interlacing arrangement of acini. When
sarcomatous features are predominant, the tumor is called
SC (4) (Figure 1C). The IHC examination result suggested
that SC originated from sarcomatous change or
mesenchymal metaplasia of both HCC and ICC cells. CK8
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might be an excellent marker for the differential diagnosis
of sarcomatoid cancers from metastatic or primary
sarcomas of the liver (23-26). The CT scan of lesions
showed a lack of blood supply, edge enhancement, and part
of patients with hilar LN metastasis (27-29). The diagnosis
was easily confused with cholangiocellular carcinoma. In
the present study group, seven patients were considered
cholangiocellular carcinoma and four patients were
considered hilar LN metastasis by preoperative CT or MRI
scan. The SC CT imaging revealed that the central part of
the tumor was never enhanced in the portal venous phase,
which was quite different from the central part irregular
enhancement in the portal venous phase of cholangio-
cellular carcinoma or metastatic liver lesions. Six patients
underwent hilar LN dissection, 2 patients had
pathologically proven LN metastasis, and 3 patients had
invasion of diaphragm or gallbladder.

The median overall survival time of this group was the
shortest, and the largest number of patients with LN
metastasis and direct invasion into the adjacent organs were
reported in all the study groups. It indicated that the SC
patients had the highest malignancy and the worst
prognosis among the four rare pathological subtype groups.
Most published studies related to SC were case reports; the
prognoses showed poor outcomes similar to those observed
in the present study group (30-36).

CHC is a rare pathological type containing both
hepatocellular and cholangiocarcinoma elements. Allen and
Lisa (37) reported five patients of CHC and, for the first
time, classified these tumors into three groups: type A with
HCC and CC present at different sites within the same
liver; type B with HCC and CC present at adjacent sites
and mingling with each other but still recognizable as
distinct tumors; and type C with HCC and CC
components combined in the same tumor. According to the
WHO classification criteria, CHC is a tumor containing
components of HCC and cholangiocarcinoma, and belongs
to type C of Allen classification, in which the two
components are in the same tumor. The 34 patients in the
present study group were all type C (Figure 1D). The
clinical manifestations and imaging findings depended on
the predominance of HCC or CHC component within the
tumor. When HCC formed the majority of the tumor, the
serum AFP level increased in most patients and the CT
scan of the lesion revealed “wash-in and wash-out” sign,
which corresponded to HCC imaging diagnostic
characteristics. However, when CC formed the majority of
the tumor, the serum CEA level increased and delayed
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enhancement in CT scan was often observed (38-42). In
our study, 6 patients were diagnosed with hilar LN
metastasis by preoperative imaging; 3 of these patients were
pathologically confirmed postoperatively. The serum CEA
level markedly increased preoperatively in 5 patients;
however, none of the patients was diagnosed with CHC
preoperatively.

Several studies suggested that CHC showed a poorer
prognosis than HCC or ICC (38-43). Kim et al. (44)
compared the prognosis of 30 CHC patients and 77 ICC
patients. The results revealed that the disease-free survival
of patients with CHC was shorter than that of patients with
ICC, but the OS rate was similar.

The CHC patients in our study group also had a poor
prognosis. No significant difference in the median OS was
observed compared with the GCC and advanced-stage
common HCC groups (P>0.05).

The multivariate analysis of survival risk factors revealed
that the incidences of tumor vascular emboli, non-radical
resection (R1) and TNM staging were three risk factors of
prognosis (P<0.01).

The tumor size, tumor marker levels, HBV infection,
cirrhosis, LN metastasis, adjacent invasion, and tumor
pseudocapsule formation in the four uncommon types of
HCC groups were not statistically significant factors. The
bias due to the small population of the present study cannot
be excluded. The findings need to be further evaluated by
investigating more patients.

Conclusions

The CCC had low-degree malignancy and favorable
prognosis. On the contrary, GCC, SC and CHC were
three rare high-degree malignancy subtypes of HCC with
poor prognosis. The incidence of tumor emboli, TNM
staging and non-radical (R1) resection were risk factors of
OS, suggesting that radical resection is an efficient way to
improve the prognosis.
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