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Abstract. Sarcomatoid carcinoma (SC) is a malignant tumor 
type of unclear pathogenesis, which rarely occurs in the liver. 
The present study reports the case of a 60‑year‑old woman 
who presented with multiple masses in her liver, with no 
fever, abdominal pain or jaundice. Serological markers for 
hepatitis B and C virus were negative, as was the test for 
α  fetoprotein. Abdominal enhanced magnetic resonance 
imaging examination confirmed multiple lesions in the 
liver, and liquefactive necrosis was observed. The patient 
underwent a right hepatectomy, in addition to a cholecys-
tectomy. Cytokeratin 8 (CK8), cluster of differentiation 117, 
pancytokeratin and vimentin were positively detected using 
immunohistochemistry, and thus the diagnosis of primary 
hepatic SC (PHSC) was established. During the follow‑up 
period, characteristic imaging manifestations of tumor 
recurrence were detected, including peripheral enhancement, 
central necrosis, variable enhancement, venous invasion and 
intrahepatic metastasis. The immunohistochemical detection 
of CK, epithelial membrane antigen and vimentin, with CK8 
as a critical indicator, may be useful for the diagnosis of 
PHSC. The preferred treatment for PHSC is surgical resec-
tion and the prognosis is poor.

Introduction

Sarcomatoid carcinoma (SC), also known as spindle cell 
carcinoma, pseudosarcoma and carcinosarcoma, is a malig-
nant tumor type of unclear pathogenesis. Previous studies 
have reported cases of SC in the skin, breast, urinary tract, 
lung, head and neck mucosal region and small intestine (1‑6). 
SC rarely occurs in the liver, and has been detected in only 
1.8% of all surgically resected hepatocellular carcinomas 
(HCCs) and in 3.9‑9.4% of autopsied cases (7,8). To the best 
of our knowledge, the majority of hepatic SC (HSC) cases 

reported in the English literature occurred with a simulta-
neous HCC or cholangiocellular carcinoma (CCC). With 
regard to the histogenesis of HSC, it has been suggested that 
sarcomatoid elements in liver carcinomas are derived from 
a dedifferentiation of HCC  (7). HCC and CCC exhibit a 
number of histological variations, and anaplastic sarcoma-
toid changes are known to arise with a reported frequency 
of 2.2‑2.9%  (9). Local recurrence, venous invasion and 
intrahepatic, distant and lymph node metastasis occur 
frequently. The case reported in the present study possessed 
two noteworthy characteristics: First, it was a rare case of 
pure primary HSC (PHSC). Secondly, the recurrence of the 
tumor was recorded by imaging. The present study reports 
the primary clinical, pathological and immunohistochemical 
observations of the case, as well as the treatment and detec-
tion of tumor recurrence.

Case report

A 60‑year‑old woman was admitted to the West China 
Hospital of Sichuan University (Chengdu, China) with 
multiple masses in her liver, but with no complaints of fever, 
abdominal pain, jaundice or other symptoms. Serological 
markers for hepatitis B and C virus were negative, as was 
the test for α fetoprotein (AFP; 1.99<8 ng/ml). An abdominal 
enhanced magnetic resonance imaging (MRI) examination 
confirmed multiple lesions in the liver; these were predomi-
nantly located in the right lobe, with evident liquefactive 
necrosis (Fig. 1). Further physical examination and other 
tests confirmed that no lesions existed elsewhere in the body. 
The patient subsequently underwent a right hepatectomy and 
cholecystectomy. Intraoperatively, three hard lesions were 
detected; these lesions were ~3.0 cm in diameter and were 
encapsulated in segments 7 and 8 of the liver. Overall, the 
resected specimens measured 14x10x6.5 cm, which included 
multiple gray nodules with a diameter of 0.5‑3 cm. No obvious 
cirrhosis was observed surrounding the lesions. Furthermore, 
there were no indications of ordinary HCC and CCC in the 
resected specimens, and the surgical margins were free of 
tumor. Histologically, the majority of the regions consisted 
of spindle‑cell components, while the epithelial‑cell compo-
nents exhibited a focal distribution. Immunohistochemically, 
positive results were obtained for cytokeratin 8 (CK8), pancy-
tokeratin, cluster of differentiation (CD) 117 and vimentin; 
however, the sample was negative for Discovered on GIST‑1, 
CD34, synaptophysin and chromogranin A. The positive rate 
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of Ki‑67 detection was ~50%. No hepatocytes were observed 
in the resected samples. The results of a fluorescence in situ 
hybridization test indicated no SS18 gene translocation. The 
result of the KIT/PDGFRA mutation test indicated no KIT 
exon 9 and 13 mutations or PDGFRA exon 14 and 18 muta-
tions. Finally, a diagnosis of poorly differentiated PHSC was 
established. Postoperatively, the patient received thymosin 

(80 mg qd) treatment, but no radiotherapy or chemotherapy 
was administered.

After a 3‑month follow‑up period, conventional ultra-
sound examination indicated a weak‑echo mass of 2 cm in 
the residual liver. Two months later, the mass had developed 
into a 6.1x6.4‑cm clutter‑echo mass in the residual liver, and 
exhibited an irregular internal echo‑free zone under conven-
tional ultrasound. Contrast‑enhanced ultrasound (CEUS) 
was immediately conducted, which revealed that the mass 
was rapidly and markedly enhanced in the arterial phase, 
while weakly enhanced in the portal and delayed phases 
(Fig.  2). Thus, tumor recurrence was diagnosed and the 
patient received chemotherapy as opposed to surgical treat-
ment. After ~6 months, the patient was referred for a further 
review. An MRI examination revealed that the residual liver 
was enlarged, and multiple nodules and masses with unequal 
size were evident, with a reduced T1 signal and an elevated 
T2 signal. The largest mass, which was lobulated and had a 
maximum cross‑section of ~10.3x10.7 cm, was located in the 
left inner lobe. Enhanced MRI scanning indicated that the 
lesions were ring‑enhanced, with no enhancement of central 
necrosis. The largest lesion had no clear boundaries with the 
inferior vena cava near the second hepatic hilum or the left 

Figure 1. Enhanced magnetic resonance imaging revealed lesions with lique-
faction and necrosis in the center, with peripheral enhancement in the liver. 

Figure 3. Vascular invasions visualized using enhanced magnetic resonance 
imaging. (A) The left portal vein exhibited no clear boundaries with the 
tumor; (B) the left hepatic vein was not clear and (C) the inferior vena cava 
became narrow due to mass compression.

Figure 2. Contrast‑enhanced ultrasound images in the (A) arterial phase, 
showing rapid, marked enhancement, and (B) the portal and (C) the delayed 
phases, showing limited enhancement. 
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branch of the portal vein trunk. The left hepatic vein mixed 
with the left external lobe lesions (Fig. 3). Thus, the recur-
rence and widespread intrahepatic metastasis of the PHSC 
was confirmed. Furthermore, the tumors had invaded the 
inferior vena cava, near the second hepatic hilum, left portal 
vein trunk and left hepatic vein. The patient and her family 
elected to forgo further treatment and the patient succumbed 
to the PHSC 2 months later due to her poor general condition. 
Written, informed consent was obtained from the patient's 
family.

Discussion

PHSC is a rare malignant tumor type of unclear pathogenesis. 
The present study reports a rare case of pure PHSC with a 
rapid clinical course; HSC has been reported in 1.8% of all 
surgically resected HCCs and in 3.9‑9.4% of the autopsied 
cases (7,8). Using immunohistochemistry, Kakizoe et al (7) 
concluded that the appearance of sarcomatoid components 
represented a sarcomatoid change in the HCC, rather than 
a complication of HCC and sarcoma. Thus, a diagnosis of 
sarcomatoid change in HCC is feasible based on previous 
literature, particularly for patients with HCC following artery 
embolization, anticancer treatment, radio frequency ablation 
or liver transplantation (10‑12). These patients usually possess 
a history of hepatitis B or C, or a foundation disease of liver 
cirrhosis due to various causes, such as alcohol. The present 
case, by contrast, did not present with these features  (13). 
Comparable with ordinary HCC, the clinical symptoms 
associated with PHSC are typically abdominal pain, weight 
loss, anorexia and fatigue; however, fever and abdominal pain 
are considered to be more specific manifestations of SC (14). 
The AFP expression levels in HSC patients may be normal 
or slightly elevated; this differs from HCC, in which AFP is 
considered to be a characteristic diagnostic indicator.

Imaging examinations serve a crucial function in the 
diagnosis of PHSC. PHSC typically presents as a mass with 
peripheral enhancement, central necrosis, variable enhance-
ment of the solid portion with or without tumor capsule, and 
intrahepatic metastasis in enhanced computed tomography 
and MRI (15). In the present case, the findings from CEUS 
and enhanced MRI were highly consistent. If a patient with 
a low‑level of AFP and no history of viral hepatitis presents 
with the aforementioned imaging characteristics, a diagnosis 
of PHSC should be considered. Specifically, central necrosis 
and peripheral enhancement are considered to be among the 
most valuable diagnostic characteristics of PHSC (15), and 
vascular invasion is another common diagnostic feature.

An exact diagnosis of PHSC depends on a number 
of pathological and immunohistochemical observations. 
Histologically, PHSC lesions contain spindle- and epithe-
lial‑cell components. The spindle‑cell components consist 
of spindle‑shaped cells, which exhibit oval and elongated 
nuclei with conspicuous nucleoli and spindle‑shaped eosino-
philic cytoplasms (13). Furthermore, these spindle cells form 
interlacing bundles and a local storiform pattern, and mitotic 
figures are frequently observed. Using immunohistochemical 
staining, the detection of CK, epithelial membrane antigen 
(EMA) and vimentin may be useful for the diagnosis of 
PHSC. CK is regarded as an epithelial marker, while vimentin 

is a mesenchymal marker. Sarcomatoid lesions are positive 
for CK and vimentin. CK8 has been reported to be among 
the most critical indicators of SC (16). In addition, a number 
of other markers, including anion exchanger (AE) 1/AE3, 
34βE12, CAM 5.2, c‑Kit, S‑100 protein, HHF‑35, kinesin‑like 
protein‑1, CD34 and HAM‑56, may indicate a positive 
diagnosis of PHSC in certain cases. In the present case, the 
patient tested positive for CK8, vimentin and Ki‑67 detection 
rate. Genetically, p53 has been shown to accumulate in the 
nuclei of undifferentiated spindle cells, indicating that the 
p53 gene mutation may be common in these cells (17). Thus, 
the mutation of the p53 gene may be involved in the progres-
sion of SC. Due to the complexity of the diagnosis, methods 
of differentiating PHSC from other types of liver sarcoma, 
such as chondrosarcoma, rhabdomyosarcoma, fibrosarcoma, 
leiomyosarcoma and malignant fibrous histiocytoma, are 
required. Tests for CK and EMA in these tumors are usually 
negative. In the present case, a distinction was made primarily 
between metastatic gastrointestinal stromal tumors (GISTs) 
and synovial sarcoma. These tumors are spindle‑cell tumor 
lines with comparable morphology; however, the majority of 
GISTs express c‑Kit protein and exhibit activating mutations 
in the KIT or PDGFRA proto‑oncogenes (18). Furthermore, 
>95% of synovial sarcomas (SSs) are characterized by the 
reciprocal chromosomal translocation t(X;18)(p11.2;q11.2), 
which results in an SS‑specific SYT‑SSX fusion gene (19). In 
the present case, tests for the KIT gene and the SS18 gene 
mutation were negative, and the final diagnosis was PHSC.

The preferred treatment for PHSC is surgical resection. 
As this tumor type is rare and there are few large‑sample 
studies, the exact effect of radiotherapy and chemotherapy is 
not clear. The prognosis of PHSC is particularly poor due to 
its high malignancy and local recurrence rates, venous inva-
sion and intrahepatic, distant and lymph node metastasis (8). 
In particular, lymph node metastasis occurs almost twice 
as frequently in cases of PHSC as it does in HCC without 
sarcomatous change  (14). The patient described in this 
study presented with recurrence of intrahepatic metastasis 
and venous invasion within 1 year. Extrahepatic metastasis 
can occur in the skin, pelvis, lungs and bladder, amongst 
other organs (20). The survival curve of patients with PHSC 
following hepatic resection is significantly worse than that of 
patients with ordinary HCC (8). The median survival time 
and 3‑year survival rate of patients with SC have been found 
to be 9.6 months and 17%, respectively (21). A Ki‑67 prolif-
erative index >35% in patients with SC has been associated 
with poor prognosis (4); in the present case, the Ki‑67 index 
was found to be 50%.

In conclusion, PHSC is an aggressive tumor type, which 
is characterized by a rapid clinical course; a prompt diag-
nosis using histological and immunohistochemical analysis 
is therefore required. Early detection and treatment through 
appropriate examination and radical resection may improve 
patient prognosis. The present case of a rare, pure PHSC may 
improve the current understanding of this tumor type.
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