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Abstract 

Hepatocellular carcinoma (HCC) with sarcomatoid change is a rare neoplasm of the liver, and 

recurrent therapies for HCC such as transcatheter arterial chemoembolization and percuta-

neous ablation therapy are presumed to promote sarcomatoid change. A 73-year-old man 

was admitted to our hospital diagnosed as having liver cancer originating from hepatitis C-

related cirrhosis without any previous treatment for HCC. Ultrasonography showed that the 

tumor was hypoechoic, 3 cm in diameter, with unclear margins. Computed tomography 

demonstrated a low-density lesion with ring enhancement on delayed phase. Under a diag-

nosis of poorly differentiated HCC the patient underwent liver resection. Histologically, the 

tumor consisted of proliferation of spindle-shaped sarcomatoid carcinoma cells with unclear 

trabecular and pseudoglandular structures including a nodule of typical moderately differ-

entiated HCC, which was observed to shift mutually in one region. Here, we report a case of 

sarcomatoid HCC with a review of the literature. 

Introduction 

Sarcomatoid carcinoma is a relatively rare malignant tumor, which can be observed in 
diverse organs, including the lung, breast, bladder, prostate, skin and liver, and which has 
been called spindle cell carcinoma, pseudosarcoma or carcinosarcoma [1, 2]. Its malignant 
cells harbor histological, cytological or molecular features of both epithelial and mesenchy-
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mal tumors. The prognosis of this rare form of cancer is quite unfavorable because of rapid 
growth, frequent metastasis, low resectability rate and high incidence of recurrence even 
after curative resection [1, 2], and its survival rates have not been well documented to date. 

Clinically, sarcomatoid hepatocellular carcinoma (HCC) is generally caused by necrosis 
and degeneration due to repeated non-surgical therapy such as transcatheter arterial che-
moembolization, radiofrequency ablation and percutaneous ethanol injection [3–5]. The 
incidence of HCC with sarcomatoid change has increased markedly in recent years; it is now 
found in about 1.8–2.0% of surgical cases and 3.9–9.4% of autopsy cases [2, 4]. On the other 
hand, sarcomatoid HCC without previous therapies is extremely rare; the precise pathogene-
sis of sarcomatoid transformation of liver tumors is still unclear, and there are only a few 
reports of such cases [6].  

We describe herein a patient with sarcomatoid HCC without any previous therapies in 
whom preoperative diagnosis was difficult, and pay special attention to the incidence, path-
ogenesis, prognosis and differential diagnosis of sarcomatoid HCC.  

Case Report 

A 73-year-old man was admitted to our hospital diagnosed as having liver cancer origi-
nating from hepatitis C-related cirrhosis. Laboratory tests showed elevated serum carci-
noembryonic antigen (6.5 ng/ml; normal <5.0 U/l), carbohydrate antigen 19-9 (42.5 U/ml; 
normal <37.0 U/ml) and serum alpha-fetoprotein (12.5 ng/ml; normal <10 ng/ml) levels, 
while liver function values and des-r-carboxyprothrombin were within the normal range. 
Imaging modalities showed two liver tumors, one of which was located in segment 7 of the 
liver and was diagnosed as typical HCC. On the other hand, ultrasonography showed that  
the tumor in segment 6 was a hypoechoic tumor, 3 cm in diameter, with unclear margins  
(fig. 1a). Computed tomography (CT) revealed a low-density lesion with irregular margins 
and peripheral ring enhancement on delayed phase (fig. 1b). Under a diagnosis of poorly 
differentiated HCC in segment 6, the patient underwent liver resection. Macroscopically, the 
tumor in segment 6 appeared to be hard and whitish with hemorrhage and necrotic tissue 
(fig. 2a). The patient’s postoperative course was uneventful. However, the tumor relapsed in 
the residual liver, lymph nodes and bone, and despite radiation therapy, the patient died  
11 months after surgery. 

Histological examination showed proliferation of spindle-shaped sarcomatoid carcino-
ma cells with unclear trabecular and pseudoglandular structures (fig. 2b). Moderately dif-
ferentiated HCC with trabecular structure was observed, and transition from sarcomatoid 
HCC to typical HCC was present (fig. 2c). On immunohistochemical examination (fig. 3), 
carcinoma cells in sarcomatoid HCC were mostly positive for vimentin (DAKO, Glostrup, 
Denmark), partially positive for cytokeratin 7 (DAKO) and mostly negative but focally 
positive for hepatocyte (DAKO), whereas those of moderately differentiated HCC were 
positive for hepatocytes, but negative for cytokeratin 7 and vimentin. The non-tumor area 
showed micronodular cirrhosis with about 30% fatty metamorphosis in the lobules, scat-
tered focal necrosis in the lobules and moderate inflammatory cellular infiltration in the 
portal area. 
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Discussion 

The pathogenesis of sarcomatoid HCC has not been fully clarified. Several researchers 
interpret sarcomatoid HCC as a combination of HCC and hepatic sarcoma [7, 8]. On the other 
hand, sarcomatoid components are thought to be derived from dedifferentiation or ana-
plasia in HCC, which was supported by the following histological findings: (1) the high in-
cidence of vimentin expression in the spindle cell components, in which cytokeratin or 
alpha-fetoprotein was positive, (2) the presence of transitional features from ordinary HCC 
to spindle cell components, and (3) the very low incidence of primary sarcoma of the liver [1, 
2]. Our case showed similar immunohistochemical findings for vimentin and cytokeratin and 
the presence of mutual shifting in sarcomatoid and typical HCC. 

Sarcomatoid HCC shows characteristic CT findings. Due to the very poorly differentiated 
cells and their rapid growth, sarcomatoid HCC frequently exhibits central necrosis and 
hemorrhage as well as peripheral viable cancerous tissue with fibrous stroma. As a result, CT 
often shows an irregularly demarcated intrahepatic mass with delayed prolonged peripheral 
enhancement [2, 9]. On the other hand, peripheral enhancement on CT images in the early 
phase is observed in other tumors, in which findings are different from sarcomatoid HCC [9]. 
In the present case, CT revealed a tumor with irregular margin and peripheral enhancement 
on delayed phase, thus suggesting poorly differentiated liver cancer. 

When compared with typical HCC, the prognosis of sarcomatoid HCC was unfavorable 
due to widespread metastasis [1, 4, 9, 10]. Hwang et al. [11] reported that the 3-year survival 
rates for sarcomatoid HCC after liver resection and liver transplantation were 18.2 and 
37.5%, respectively. Furthermore, there were no significant differences between overall 
survival of patients with and without treatment [4]. Consistent with their report, our patient 
experienced relapse not only in the residual liver, but also the bone and lymph nodes  
6 months after curative resection, and despite transarterial embolization and radiation 
therapy he died 5 months after recurrence.  

The pathological diagnosis of sarcomatoid HCC is characterized by transitional features 
between sarcomatoid tumor and ordinary HCC, with a trabecular pattern observed in 
varying degrees [1, 3, 4]. In addition, the immunohistochemical study for cytokeratin, epi-
thelial membrane antigen, hepatocyte and vimentin is helpful in the pathological diagnosis 
[6]. Generally, components of sarcomatoid lesions are positive for both cytokeratin (epi-
thelial marker) and vimentin (mesenchymal marker) [1, 2, 10]. The tumor in the present 
case was diffusely positive for vimentin and cytokeratin 7, and focally positive for hepato-
cytes, which is consistent with sarcomatoid HCC. 

In summary, we herein report a case of sarcomatoid HCC without previous anticancer 
therapy. Sarcomatoid HCC has a worse prognosis and is likely to metastasize to both the 
residual liver and distant side organs. Even when a patient has not previously undergone 
anticancer therapies, we must consider sarcomatoid HCC when treating atypical HCC. 
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Fig. 1. Imaging modalities for the liver tumor in segment 6. a Ultrasonography showed a hypoechoic 

lesion with unclear margins that measured 30 × 25 mm (arrow). b CT on delayed phase demonstrated 

peripheral enhancement of the tumor (arrowhead). 
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Fig. 2. Pathological findings of tumor in segment 6. a Macroscopically, the mainly whitish tumor with 

partial hemorrhage and necrosis included a small nodular lesion, slightly yellowish in color. b, c His-

tological findings showed proliferation of atypical spindle-shaped cells in the tumor, indicating sar-

comatoid HCC (b), and a transition area between sarcomatoid pattern (upper right) and trabecular 

structure, indicating moderately differentiated HCC (lower left) (c). b, c Hematoxylin and eosin staining, 

×200. 
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Fig. 3. Immunohistological examination of the tumor in segment 6. a Anti-CK7 antibody was positive in 

the sarcomatoid lesion and negative in moderately differentiated HCC and hepatocytes of the non-tumor 

area. In the non-tumor area, the bile ducts were positive. b Anti-hepatocyte antibody was negative in the 

sarcomatoid lesion but positive in HCC and hepatocytes in the non-tumor area. c Anti-vimentin was pos-

itive in the sarcomatoid lesion but was negative in moderately differentiated HCC and hepatocytes of the 

non-tumor area. a Hematoxylin and eosin staining. b, c Immunohistochemical staining, ×40. T (S) = 

Sarcomatoid pattern of tumor; T (MD) = moderately differentiated HCC; N = non-tumor area. 
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