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Carcinosarcoma of the stomach is a rarely occurring malignant biphasic tumor that consists
of both carcinomatous and sarcomatous components simultaneously in a single tumor. The
common carcinoma component is tubular or papillary adenocarcinoma and the mesenchy-
mal sarcomatous components are variable and these include leiomyosarcoma, rhabdomyosar-
coma, osteosarcoma and chondrosarcoma. However, neuroendocrine carcinomatous differ-
entiation in the carcinomatous component is extremely rare. We present here a rare gastric
carcinosarcoma that demonstrated neuroendocrine carcinomatous and leiomyosarcomatous
differentiation in a 47-year-old man.
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Gastric carcinosarcoma is a rare malignant tumor that is com-
posed of both epithelial and mesenchymal elements.1,2 The eso-
phagus is the most common site of origin for this tumor in the
gastrointestinal tract.3 The stomach has been less frequently
reported as a site of origin with only about 52 such cases hav-
ing been reported in the English literature.2-4 The most com-
mon epithelial malignancy is tubular or papillary adenocarci-
noma, and the mesenchymal malignancies include leiomyosar-
coma, rhabdomyosarcoma, osteosarcoma and chondrosarcoma.
1,5-7 Neuroendocrine carcinomatous differentiation is quite un-
usual in the areas of the carcinoma component. To the best of
our knowledge, only five cases of gastric carcinosarcoma with a
neuroendocrine carcinomatous component have been report-
ed.1,4,6,8,9 We report herein on a rare case of gastric carcinosarco-
ma that had neuroendocrine carcinomatous and leiomyosarco-
matous components.

CASE REPORT

A 47-year-old man was admitted to our hospital due to dys-

pepsia that had been aggravated for the previous week. The pati-
ent had a history of melena for the past two months. The rest of
the medical history and family history were unremarkable. The
physical examination revealed no specific findings. An abdomi-
nal computed tomography scan revealed a polypoid mass with
underlying wall thickening of the gastric antrum, and enlarge-
ment of the lymph nodes in the adjacent perigastric, gastrohe-
patic and peripancreatic areas (Fig. 1A). A huge polypoid mass
with surface ulceration was found on the endoscopic examina-
tion (Fig. 1B). The histopathologic diagnosis of the biopsy was
a poorly differentiated adenocarcinoma. The patient underwent
a subtotal gastrectomy and lymph node dissection. He has been
disease-free for 6-months since the operation.

The gastrectomy specimen showed a huge polypoid tumor
(Borrmann type I), which measured 9×6 cm, in the lesser cur-
vature side of the gastric antrum. The tumor surface was ulcer-
ated and covered with yellowish purulent exudative material.
The cut surface of the tumor was grayish white and solid, and
it had a nodular, lobulated appearance. The tumor had infiltrat-
ed throughout the gastric wall and it extended to the subseros-
al layer with a pushing margin (Fig. 1C). Regional lymph node
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metastases were also present. Microscopically, the gastric tumor
consisted of intermixed epithelial and mesenchymal tumor com-
ponents. The composition ratio of the carcinoma to sarcoma was
40% vs 60% for the total amount of the tumor. The epithelial
tumor component predominantly showed a solid sheet or tra-
becular growth pattern. Glandular differentiation with mucin
secretion, which suggested adenocarcinoma, was not observed
on the periodic acid-Schiff stain, the periodic acid-Schiff stain
with diastase digestion and the Alcian blue stain. The epithelial
tumor cells exhibited markedly pleomorphic, oval to polygo-
nal-shaped, vesicular nuclei with occasional conspicuous nucle-

oli. The sarcomatous component was mainly composed of spin-
dle cells with marked cytologic atypia. These spindle cells formed
closely packed, interlacing bundles or fascicles, and they occa-
sionally showed bizarre, highly atypical large cells with multi-
nucleated giant tumor cells. The spindle cells contained elon-
gated, vesicular and blunt-ended nuclei with distinctly bordered
weakly eosinophilic cytoplasm. Mitotic figures were frequently
noted. The two tumor components were intermixed with each
other and transitions between epithelial cells and spindle cells
were evident (Fig. 2A). Lymphatic invasion, perineural invasion
and vascular invasion were present. Twelve perigastric lymph

Fig. 1. Abdominal computed tomography scan reveals a large
polypoid mass with marked wall thickening of the gastric antrum,
and enlargement of perigastric lymph nodes (A). Gastric endoscopy
also shows a huge bulging mass with surface ulceration and focal
hemorrhage (B). The resected specimen shows a polypoid tumor
with a grayish white and solid appearance. The tumor infiltrates
throughout the gastric wall and shows a large metastatic perigas-
tric lymph node (C).
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nodes showed metastatic tumor cell nests, which were mostly
composed of a carcinomatous element. Immunohistochemical
staining was performed on the formalin-fixed paraffin sections.

The primary antibodies used for the immunohistochemical stain-
ings and the staining results are shown in Table 1. Both the epi-
thelial and mesenchymal tumor components showed positivity
for cytokeratin (Fig. 2B) and vimentin (Fig. 2C). The epithelial
tumor component showed patchy strong positivity for CD56
(Fig. 2D) and focal positivity for chromogranin A, synaptophysin
and neuron specific enolase (NSE). The spindle tumor compo-
nent showed diffuse strong positivity for h-caldesmon (Fig. 2E)
and focal positivity for a-smooth muscle actin (Fig. 2F) and
desmin. The immunohistochemical staining for c-kit and S-
100 protein was negative. Other potential components such as
chondrosarcoma, osteosarcoma or rhabdomyosarcoma were not
observed.

DISCUSSION

In this report, we documented an exceedingly rare case of

Fig. 2. The gastric tumor consists of poorly differentiated carcinoma component showing neuroendocrine differentiation and leiomyosar-
comatous spindle cell component. The transition between two components is evident (A). The cytokeratin (B) and vimentin (C) immunos-
tainings show positivity in both components. The epithelial component shows patchy strong positivity for CD56 (D). The spindle compo-
nent shows diffuse strong positivity for h-caldesmon (E) and focal strong positivity for a-smooth muscle actin (F).

A

D

B

E F

C

Antibodies Source Dilution
Carcinoma

area
Sarcoma

area

Cytokeratin Novocastra 1 : 100 +++, 100% +, 10%
Vimentin Novocastra 1 : 1 +, 50% +++, 100%
CD56 Novocastra 1 : 1 +++, 60% -
Chromogranin A Dako 1 : 1 +, 5% -
Synaptophysin Novocastra 1 : 100 +, 10% -
Neuron specific Signet 1 : 1 +, 5% -
enolase

alpha-smooth Novocastra 1 : 1 - ++, 10%
muscle actin

h-caldesmon Novocastra 1 : 200 - +++, 90%
Desmin Novocastra 1 : 1 - +, 5%
c-kit Dako 1 : 50 - -
S-100 protein Beckman Coulter 1 : 1 - -

Table 1. Used antibodies and results of immunohistochemical
stainings



gastric carcinosarcoma that was composed of poorly differenti-
ated carcinoma that exhibited neuroendocrine differentiation,
and spindle cell sarcoma that showed leiomyosarcomatous dif-
ferentiation. In gastric carcinosarcoma, the most common car-
cinoma component is tubular or papillary adenocarcinoma.5,6

Finding neuroendocrine differentiation in the epithelial malig-
nant component is quite uncommon. Four cases of gastric car-
cinosarcoma have been published in the Korean medical jour-
nals, but the authors didn’t describe any neuroendocrine differ-
entiation of the carcinoma component.10-13 To date, we found
only five such cases cited in the English medical literature.1,4,6,8,9

The clinocopathologic characteristics of the reported cases are
summarized in Table 2. All the patients were males. Their ages
ranged was from 59 to 67 years (mean, 62 years). Their present-
ing symptoms were epigastralgia, anorexia, malaise, swallow-
ing difficulty and weight loss. The macroscopic appearance was
ulcerative or polypoid. Three cases had polypoid features (Borr-
rmann type I) and two cases had ulcerative features (Borrmann
type III). The tumor size ranged from 7 to 10 cm (mean, 9.04
cm). The presenting sarcomatous components were leiomyosar-
coma, rhabdomyosarcoma, osteosarcoma, chondrosarcoma, myo-
fibrosarcoma, and spindle cell sarcoma. All the patients under-
went a total gastrectomy or subtotal gastrectomy with lymph
node dissection. For our case, the patient was a 47-year-old man
with the clinical symptoms of dyspepsia and melena. The com-
puted tomography and endoscopic examination revealed a large
polypoid tumor (Borrmann type I) that measured 9×6 cm, and
it was located at the antrum. The tumor was composed of a car-
cinomatous component (40%) and a sarcomatous component
(60%). The carcinoma component consisted entirely of poorly

differentiated carcinoma that demonstrated neuroendocrine dif-
ferentiation, and this component showed patchy immunoreac-
tivity for CD56 and focal immunoreactivity for chromogranin
A, synaptophysin, and NSE.

According to the macroscopic pattern of growth in relation
to the gastric wall, gastric carcinosarcoma has been classified
into three types: 1) predominantly intramural infiltration, 2) a
predominantly extramural mass and 3) a predominantly intra-
mural mass with exophytic or crater-shaped growth.14 Micro-
scopically, carcinosarcoma can be classified into two types: 1)
true carcinosarcoma and 2) false carcinosarcoma or the so-called
sarcomatoid carcinoma.2,4 The former refers to a malignant tumor
that consists of carcinoma and true sarcoma with a relatively
sharp demarcation between its two components. The latter refers
to a malignant tumor that consists of carcinoma and sarcoma-
tous portions that originate from the carcinoma with evident
transitional areas. In the present case, transitions from epithe-
lial cells of the carcinoma component to the spindle cells of the
sarcoma component were observed on the routine hematoxylin
and eosin stained sections. Moreover, both the epithelial cells
and spindle cells showed immunoreactivity for cytokeratin anti-
body. In conjunction with these histopathological and immuno-
histochemical findings, our case can be classified as false carci-
nosarcoma or the so-called sarcomatoid carcinoma.

Although the exact histogenesis remains controversial and is
still unknown, some authors have proposed two hypotheses with
respect to the histogenesis of gastric carcinosarcoma.1,6 One is a
biclonal origin hypothesis that supports the collision tumor the-
ory. This hypothesis is that the carcinosarcoma originates from
two different tumor cell clones. The other is a monoclonal ori-
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M, male; NED, alive with no evidence of disease; DOD, died of disease.

Cases Sex
Age 

Symptoms Appearance
Size 

Location
Sarcoma 

Operation
Prognosis

(yr) (cm) component (mo)

Teramachi, M 62 Epigastralgia, Ulcerative 10×6 Lesser curvature Leiomyosarcoma Total gastrectomy NED (20)
et al.1 anorexia Rhabdomyosarcoma

Osteosarcoma
Chondrosarcoma

Kuroda et al.4 M 59 Not described Polypoid 9.2×8.4 Body Leiomyosarcoma Total gastrectomy Not described
Myofibrosarcoma

Tsuneyama, M 63 Malaise Polypoid 7×6.5 Pylorus Rhabdomyosarcoma Subtotal gastrectomy NED (10)
et al.6

Yamazaki8 M 59 Anorexia, Ulcerative 9×9 Body Undifferentiated spindle Total gastrectomy DOD (2)
weight loss cell sarcoma

Cruz et al.9 M 67 Anorexia, Polypoid 10×6 Subcardial Spindle cell sarcoma Total gastrectomy DOD (4)
weight loss

Our case M 47 Dyspepsia, Polypoid 9×6 Antrum Leiomyosarcoma Subtotal gastrectomy NED (6)
melena

Table 2. Clinicopathologic characteristics of reported gastric carcinosarcomas with neuroendocrine differentiation



gin hypothesis, that the carcinosarcoma originates from a com-
mon stem cell that has the ability to undergo both epithelial
and mesenchymal differentiation. In our case, there were evi-
dent transitions between the carcinoma and sarcoma compo-
nents. Both the carcinoma and sarcoma components showed
immunoreactivity to both cytokeratin and vimentin antibod-
ies. The histopathologic features and the results of the immuno-
histochemical stainings are more supportive of a monoclonal
origin hypothesis.

The prognosis of gastric carcinosarcoma is relatively poor. Pati-
ents with gastric neuroendocrine carcinoma have a poorer prog-
nosis than those patients with other types of gastric carcinoma.
Gastric carcinosarcoma tends to develop rapidly and to be diag-
nosed at an advanced clinical stage, and this all results in a poor
prognosis.1-3 The choice of treatment is partial or total gastrec-
tomy with lymph node dissection. The effects of chemotherapy
or radiotherapy have not yet been established.2,3

In brief, we report herein on an extremely rare case of gastric
carcinosarcoma that demonstrated neuroendocrine differentia-
tion as the carcinomatous component and leiomyosarcomatous
differentiation as the sarcomatous component.
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