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INTRODUCTION 

The sarcomatoid variant of hepatocellular carcinoma (HCC) is a 

rare histologic variant comprising malignant spindle cells and typical 

HCC. The proportion of the spindle cell component varies; when the 

tumor fully consists of malignant spindle cells, it is difficult to distin-

guish from various primary sarcomas. The 2010 World Health Orga-

nization classification of gastrointestinal tract tumors classifies sar-

comatoid HCC under the special HCC types with fibrolamellar 

carcinoma, scirrhous HCC, undifferentiated carcinoma, and lympho-

epithelioma-like carcinoma.1 Carcinosarcoma, which is synonymously 

used with sarcomatoid carcinoma, is separately described under 

“malignancies of mixed or uncertain origin” of the liver encompass-

ing calcifying nested epithelial stromal tumor, combined hepatocellu-

lar-cholangiocarcinoma, hepatoblastoma, mixed epithelial-mesen-

chymal type, and malignant rhabdoid tumor. Here a recent case of 

sarcomatoid HCC is reported and relevant literature is reviewed.

CASE SUMMARY

A 64-year-old man was admitted for the resection of a hepatic 

mass. He had hepatitis B virus–associated chronic liver disease 

and a several-year history of medical treatments for liver cancer 

that was first detected 5 years prior. He underwent transarterial 

embolization (TAE) three times for a 1.4-cm multinodular mass in 

segment 6 first and percutaneous ethanol injection (PEI) and TAE 

of a new lesion in segment 6 after 4 years. Seven months after the 

last treatment, marginal recurrence of a segment 6 mass around 

the previous PEI defect site was suspected. Magnetic resonance 

imaging showed a 5-cm lobulating soft tissue mass with an inter-

nal hemorrhagic component. Except for the first event showing 

mild elevation of serum α-fetoprotein (AFP) of 36.1 ng/mL, serum 

AFP and proteins induced by vitamin K absence (PIVKA) were 

within the normal range. A peripheral segmentectomy of segment 

6 was then performed.

PATHOLOGICAL FINDINGS

On gross examination, a 6.0×4.0×2.2 cm solid mass was identi-

fied in the cirrhotic hepatic parenchyma. The mass consisted of a 

mixture of two different solid components abutting each other 

(Fig. 1A). One was a 2.5×2.0×1.2 cm white glistening hard lobu-
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lating mass (Fig. 1B) and the other was a 4.0×4.0×2.0 cm red fri-

able sponge-like mass extending into the perihepatic adipose tis-

sue that resembled a hemangioma or ruptured hepatoma (Fig. 

1C). On microscopy, the white lobulating mass was composed of a 

central hypocellular stroma and peripheral hypercellular tumor 

nodules (Fig. 1B). Two tumor cell types were seen. The first type 

was classical hepatocyte-like cells arranged in a microtrabecular 

pattern with fibrotic stroma or blood-filled sinusoid compatible 

with classical HCC (Fig. 2A). These cells had hyperchromatic round 

nuclei, plump eosinophilic cytoplasm, and a distinct cellular mem-

brane, and some mitosis. Edmondson-Steiner’s nuclear grade of 

most of these cells was grade III. The second type was spindle 

cells showing a storiform pattern. These cells had indistinct cellu-

lar membranes, short spindle hyperchromatic nuclei that frequent-

ly displayed mitosis (9 per 10 high-powered fields), and some 

small multinucleated giant cells (Fig. 2B). The hypocellular stroma 

in the center consisted of a pink hyalinized collagen matrix and a 

blue chondroid matrix containing viable cells within the lacunae, 

implying chondroid differentiation (Fig. 2C). The red sponge-like 

mass showed some cellular components in blood pools (Fig. 1C). 

The tumor cells were not in an organoid pattern and had ovoid or 

short spindle-shaped cytoplasm. Hyperchromatic nuclei displayed 

membrane folding and prominent nuclei, and frequently displayed 

mitosis (up to 22 per 10 HPF). Large multinucleated giant cells 

Figure 1. Macroscopic picture and scan veiw. The mass consisted of (A) a mixture of two different solid components; a white glistening hard 
lobulating mass and a red friable sponge-like mass extending into the perihepatic adipose tissue. (B) The white mass showed a central 
hypocellular stroma and peripheral hypercellular tumor nodules. (C) The sponge-like mass showed some cellular components in blood pools 
[Hematoxylin-eosin stain, original magnification ×12 (B), (C)]
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Figure 2. Microscopic and immunohistochemical findings. Classical hepatocellular carcinoma component (A) was reactive for pan-cytokeratin (E). 
Spindle cell component (B) was reactive for vimentin (F), but not pan-cytokeratin (G). Chondroid components consisted of a pink hyalinized 
collagen matrix and a blue matrix containing viable cells within the lacunae (C). Large multinucleated giant cells having 10-25 small nuclei within 
the cytoplasm (osteoclast-like giant cells, D) were reactive for CD68 (H) [(A), (B), (C), (D) Hematoxylin-Eosin stain, original magnification ×200 (A), (B), 
(C), ×400 (D), (E), (F), (G), (H)]
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having 10-25 small nuclei within the cytoplasm, the so-called os-

teoclast-like giant cells (OGC) (Fig. 2D), were occasionally identi-

fied in these areas.

Immunohistochemical staining revealed that the HCC compo-

nent was reactive for pan-cytokeratin (Fig. 2E) but not for AFP, 

antihepatocyte antigen, glypican-3. The spindle cell components 

revealed a positive reaction for vimentin (Fig. 2F) but not cytokera-

tin (Fig. 2G) and no positive reaction for desmin, smooth muscle 

actin, CD34, or C-kit, suggesting no specific cellular differentia-

tion. Multinucleated cells were positive for CD68 (Fig. 2H).

DISCUSSION

The sarcomatoid variant of carcinoma is rare but can be ob-

served in any organs in which carcinomas can occur, such as the 

lung, breast, prostate, skin, gastrointestinal tract, and female gen-

ital organs.2 Terminology for these tumors are various among or-

gans, including sarcomatoid carcinoma, spindle cell carcinoma, 

metaplastic carcinoma, pleomorphic carcinoma, and carcinosarco-

ma. By definition, the sarcomatoid variant of carcinoma has to 

have both epithelial and mesenchymal differentiation in the same 

lesion. Although sarcomatoid carcinoma and carcinosarcoma are 

synonymously used, sarcomatoid carcinoma is preferred when the 

spindle cells have remaining epithelial differentiation confirmed by 

immunohistochemical staining for epithelial markers such as cyto-

keratin and no specific type of mesenchymal lineage, while the 

term carcinosarcoma is used when the spindle cells have the char-

acteristic of specific lineages of sarcoma such as chondrosarcoma, 

malignant fibrous histiocytoma, fibrosarcoma, or rhabdomyosar-

coma as well as no epithelial differentiation.3 

Because sarcomatoid carcinoma in the liver is so rare, its general 

incidence is not described in the text; however, in Japan, the inci-

dence of the sarcomatoid variant of HCC was reportedly 1.8-2.0% 

of surgical cases and 3.9-9.4% of autopsy cases and higher in 

cases of HCC with repeated preoperative treatment like TAE or 

chemotherapy than in cases of non-treated HCC.4,5

In a recent literature review of 92 cases of sarcomatoid carcino-

ma in the liver, 79% cases had HCC in the epithelial compartment 

and accompanying sarcomatoid components of osteosarcoma, fi-

brosarcoma, malignant fibrous histiocytoma, rhabdomyosarcoma, 

chondrosarcoma, embryonal sarcoma, and leiomyosarcoma; how-

ever, a specific sarcoma type was not reported for approximately 

one-third of the cases.6 Another comparative study between sar-

comatoid carcinoma and carcinosarcoma reported that the two 

types of biphasic tumors did not differ significantly in terms of 

several clinicopathological features including survival, stage, and 

background liver disease except for the retention of epithelial dif-

ferentiation.3 However, considering the scarcity of these tumors, 

whether a sarcomatous component with specific lineage will influ-

ence the clinical course remains unclear.

Several hypotheses have been reported regarding the pathogen-

esis or histogenesis of sarcomatous lesions in sarcomatoid carci-

noma: 1) transdifferentiation or dedifferentiation from the original 

carcinoma cells, 2) biphasic differentiation from pluripotent stem 

cells, 3) metaplastic process of carcinoma, and 4) redifferentiation 

of immature multipotent carcinoma cells transformed from carci-

noma cells.3,7-9

OGC in carcinomas are reported in many organs including the 

pancreas, breast, and thyroid; among them, the pancreas is pre-

dominant.10 The incidence of OGC in liver cancer was reviewed in 

2009 by Tanahashi et al, who summarized 15 earlier studies, of 

which one-third of 16 reports including their case reported the 

presence of overt HCC.10 OGC in carcinoma are generally consid-

ered reactive histiocytic cells rather than true malignant tumor 

cells10 because OGC react positively for CD68 and have a low Ki-

67 index. About histogenesis of OGC in liver, OGC in liver cancer 

had a similar expression of almost all osteoclast markers of bone: 

tartrate-resistant acid phosphatase, CD68, CD51, CD54, matrix 

metalloprotease-9, receptor activator of nuclear factor-kappa B 

(RANK), and RANK ligand (RANKL), suggesting that OGC in liver 

cancer had similar histogenesis of osteoclastogenesis in bone.11

Chondroid differentiation in sarcomatoid carcinoma or carcino-

sarcoma of the liver has two issues in diagnosis and pathogenesis: 

the differential diagnosis of hepatoblastoma and whether it is a 

true chondrosarcoma versus metaplastic process of tumor cells or 

stroma. Hepatoblastoma is usually a pediatric tumor, but there are 

several case reports of adult hepatoblastoma in which embryonal 

or fetal-type immature hepatocytes and myxofibrous stroma are 

required for diagnosis.12 Differentiation between chondrosarcoma 

and metaplastic stroma depends on cellular atypia and the pres-

ence of epithelial differentiation in tumor cells embedded within 

the chondroid matrix. If cellular atypia is sufficient for malignancy 

without epithelial differentiation, it can be interpreted as chondro-

sarcoma; in contrast, if the degree of cellular atypism is sufficient 

for malignancy with epithelial differentiation, it can be interpreted 

as metaplastic carcinoma and not chondrosarcoma. If neither cel-

lular atypism nor epithelial differentiation is present, it may be the 

metaplastic process of collagenous stroma. 

The prognosis of the sarcomatoid variant of HCC is unfavorable 
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compared with classical HCC, and there are no effective diagnos-

tic tools except for tissue confirmation; thus, several studies have 

recommended close follow-up and biopsy for tissue confirmation 

when unusual or atypical features are found in radiological stud-

ies.3,13,14 

This case was histologically typical but interesting in that it had 

two distinct tumor cell types on macro- and microscopic findings 

with a transitional zone and spindle cell components that con-

tained a unique combination of OGC and chondroid differentia-

tion. The patient presented with multiple lung metastases 2 

months after resection. 
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