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Abstract. Primary liver sarcomatoid carcinoma (SC) is 
a rare and aggressive tumor exhibiting rapid growth and 
a high recurrence rate following resection. To date, there 
have been no reports of primary liver SC occurring simul-
taneously with hepatocellular carcinoma (HCC). This is the 
case report of a 54‑year‑old man with liver cirrhosis due to 
hepatitis B virus (HBV) infection and alcoholic hepatitis. The 
abdominal computed tomography and magnetic resonance 
imaging revealed two distinct hepatic masses in a background 
of hepatic cirrhosis and esophageal varices. Following a 
clinical diagnosis of two HCCs, a right hepatic lobectomy 
was performed. Grossly, two distinct lesions were identified: 
the larger mass was gray to white and well‑demarcated, sized 
2.5x2.0 cm, located in S5‑6, whereas the other was a gray to 
whitish nodule, sized 1.3x1.0 cm, located in S8. The micro-
scopic analysis revealed that the larger mass was a primary 
liver SC, which was immunoreactive for cytokeratin (CK) 
and vimentin (VMT) and negative for hepatocyte‑specific 
antigen (HSA). The other nodule was histologically diagnosed 
as HCC, which was positive for HSA and CK and negative 
for HSA, VMT, CK7 and CK19. There was no transition or 
intermingling lesion between the two tumors. To the best of 
our knowledge, this is the first case report of double primary 
liver cancer comprising an SC and a HCC.

Introduction

Primary liver cancer (PLC) is the fifth most common malig-
nancy worldwide  (1) and hepatocellular carcinoma (HCC) 
is the most common histological type of PLC  (2). HCC 
commonly develops in patients with carcinogenetic back-
grounds of chronic viral infection, such as hepatitis B virus 
(HBV) or hepatitis C virus, or alcoholic liver injury. Primary 

liver sarcomatoid carcinoma (SC) is a rare tumor that may be 
associated with HCC and cholangiocarcinoma (2). Primary 
liver SC may also arise as a pure sarcomatous carcinoma, 
which is associated with a poor prognosis due to rapid growth 
and high recurrence rate following resection (3). This is the case 
report of a patient with combined HCC and primary liver SC, 
in a background of HBV chronic viral hepatitis with cirrhosis 
and alcoholic liver injury. To the best of our knowledge, this is 
the first case report of combined HCC and primary liver SC.

Case report

A 54‑year‑old man, who had been routinely checked for 
chronic hepatitis associated with HBV infection, liver cirhosis 
and alcoholic liver injury, complained of fatigue and general 
weakness. The biochemical indices of liver function were 
unremarkable. Abdominal ultrasonography revealed mild 
hepatic shrinkage and coarse nodular echoes. There was 
a small enhancing nodule in S5‑S6 and a small hypoechoic 
nodule in the right lobe of the liver. Abdominal computed 
tomography (CT) and magnetic resonance imaging (MRI) 
revealed two masses in the right robe of the liver, one in S5‑S6, 
sized 2 cm (Fig. 1b) and the other in S8, sized 1.3 cm (Fig. 1c). 
Right lobectomy was performed upon a clinical diagnosis of 
double HCC. Grossly, the surgical specimen displayed two 
distinct masses, in a background of typical multinodular 
cirrhotic changes. The larger mass was well‑demarcated, 
measuring 2.5x2.0 cm, of gray to white color and exhibiting 
central hemorrhage (Fig. 1a, labeled as ‘A’). Microscopically, 
the tumor was composed of pleomorphic cells of round to 
oval and spindle shape, haphazardly arranged, with frequent 
atypical mitotic figures. The microscopic characteristics 
were not suggestive of HCC (Fig. 2a). The tumor cells were 
immunoreactive for cytokeratin (CK) (Fig. 2b) and vimentin 
(VMT) (Fig. 2c), but negative for hepatocyte‑specific antigen 
(HSA) (Fig. 2d), CK19, CK20 and CD68. The other mass was 
a white to gray nodule, sized 1.3x1.0 cm, with small satellite 
lesions (Fig. 1a, labeled as ‘B’). Microscopically, variable char-
acteristics of HCC were observed, with a pseudoglandular and 
trabecular appearance (Fig. 3a and b). The tumor cells were 
positive for HSA (Fig. 3c) and CK, but negative for CK7, CK19 
and VMT (Fig. 3d). There was no transition or intermingling of 
cells between the two tumors. The final diagnosis was double 
primary tumor of the liver (primary liver SC and HCC). At 
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Figure 1. Radiological and macroscopic characteristics of the two lesions. (a) Macroscopic resected specimen: A, round mass with central hemorrhage (block 
arrows) sized 2.5x2.0 cm; and B, white to gray mass (line arrows), sized 1.3x1.0 cm, with small satellite lesions, in a background of typical multinodular 
cirrhotic change. (b and c) Radiological findings. Magnetic resonance imaging revealed two enhancing nodules in S5‑S6 (b, block arrows) and S8 of the liver 
(c, line arrows).

Figure 2. Histopathological findings of tumor ‘A’ (Fig. 1). (a) With hematoxylin‑eosin staining, pleomorphic tumor cells of round to oval and spindle shape 
are haphazardly arranged, with frequent atypical mitotic figures. The tumor cells were immunoreactive for (b) cytokeratin (CK) and (c) vimentin (VMT), but 
negative for (d) hepatocyte‑specific antigen (HSA).
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4 months after resection, the patient developed uncontrolled 
ascites and succumbed to peritoneal cancer seeding.

Discussion

Primary liver SC and carcinosarcoma (CS) of the liver comprise 
a mixture of carcinomatous and sarcomatous elements and are 
very rare worldwide, with only a few such cases reported in 
the English literature (4). CS is defined by the World Health 
Organization (WHO) as a malignant tumor that consists of 
an intimate mixture of carcinomatous (either HCC or cholan-
giocellular carcinoma) and sarcomatous elements (5). If the 
sarcomatous areas with malignant epithelial components were 
composed of variable malignant mesenchymal components, 
the tumor would be considered to be a CS. However, if the 
sarcomatous areas were composed of only malignant spindle 
cells and were shown to display epithelial characteristics 
based on immunohistochemical and electron microscopic 
findings, the tumor would be diagnosed as SC or spindle cell 
carcinoma (6). The sarcomatous elements of CS lack epithe-
lial markers and the tumor is considered a true heterogonous 
sarcoma, whereas the sarcomatous element of SC retains the 
expression of epithelial markers (4). In the present case, the 
morphological characteristics of the tumor were similar to 
those of undifferentiated sarcoma. The microscopic exami-
nation of hematoxylin‑eosin stained specimens revealed a 
diffuse proliferation of atypical and pleomorphic spindle cells 

with hyperchromatic nuclei, high nuclear-to‑cytoplasmic ratio 
and poor cellular adhesion. Frequent atypical mitotic figures 
were also identified. Immunohistochemically, the tumor cells 
were immunoreactive for epithelial markers (CK).

The pathogenesis of the sarcomatoid component in 
primary SC and CS of the liver remains unclear. Therefore, 
knowledge of the histogenesis of sarcomatoid transforma-
tion in liver cancer is crucial (4). Murata et al (7) reported 
that genetic and immunohistochemical analyses support 
the hypothesis that undifferentiated, sarcomatoid HCC and 
cholangiocarcinoma may be derived from an original HCC, 
while Fayyazi et al hypothesized that this tumor arises from 
totipotent stem cells that are able to differentiate into both 
epithelial and mesenchymal cells (8), and other researchers 
suggested that the carcinomatous components were likely to 
transform into sarcomatous components through a metaplastic 
process (9,10). Certain authors reported that the neoplastic 
cells of conventional HCC may be capable of transforming 
into multipotent immature cells, which, in turn, redifferentiate 
into sarcomatous components (9,11-14). In addition, the WHO 
tumor classification (4th edition) suggests that the sarcomatoid 
component represents clonal evolution from a differentiated 
component (HCC or cholangiocarcinoma) (15).

In addition to SC, there was another tumor in this patient, 
which was diagnosed as HCC with a pseudoglandular and 
trabecular pattern. To the best of our knowledge, this is the 
first case report of synchronous development of hepatic SC and 

Figure 3. Histopathological findings of tumor ‘B’ (Fig. 1). With hematoxylin‑eosin staining, variable characteristics of hepatocellular carcinoma were iden-
tified, with (a) pseudoglandular and (b) trabecular appearance. The tumor cells were positive for (c) hepatocyte‑specific antigen (HSA), but negative for 
(d) cytokeratin 19 (CK19).
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HCC, whereas on preoperative radiological studies (abdominal 
ultrasound, CT and MRI) these two masses were considered to 
be HCCs, due to their similar imaging characteristics.

We reported a case of synchronously detected primary 
liver SC and HCC in a background of HBV chronic viral 
hepatitis with cirrhosis and alcoholic liver injury. In conclu-
sion, as primary liver SC is an aggressive tumor with a high 
recurrence rate and a tendency for rapid growth, accurate and 
prompt diagnosis through thorough tissue sampling and inten-
sive immunohistochemical analysis is crucial.
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