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True malignant mixed tumor (carcinosarcoma) of the salivary gland is an extremely rare
tumor. By definition, it is a heterologous neoplasm that’s composed of both malignant epithe-
lial and mesenchymal components. We report here on a case of an 83 year old female patient
with a parotid gland mass. Histologic examination showed a biphasic pattern of growth with
both a poorly differentiated epithelial component and a sarcomatous spindle cell background.
The immunohistochemical and ultrastructural findings support the diagnosis of a small cell
neuroendocrine epithelial tumor and an undifferentiated malignant mesenchymal features.
The histologic and ultrastructural features along with the immunohistochemical findings are
presented. We also review the literature and we discuss the different opinions on the exact
histogenesis of the true malignant mixed tumor of the salivary gland. To the best of our knowl-
edge, this histological pattern has not been previously reported in the English medical literature.
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Carcinosarcoma (True Malignant Mixed Tumor) of the Parotid Gland

- A Report of a Case with Small Cell Carcinoma as the Carcinoma Component -

 175 175

Corresponding Author
Jin-Man Kim
Cancer Research Institute and Department of 
Pathology, Chungnam National University School of
Medicine, 6 Munwha-1-dong, Jung-gu, Daejeon
301-131, Korea
Tel: 042-580-8237
Fax: 042-581-5233
E-mail: jinmank@cnu.ac.kr

*This paper was supported by Wonkwang University
in 2006.

Departments of Pathology, 1Anatomy,
2Nuclear Medicine, and 3Obstetrics and
Gynecology, Wonkwang University
School of Medicine, Iksan; 4Cancer
Research Institute and Department of
Pathology, Chungnam National 
University School of Medicine, Daejon,
Korea

Received : September 12, 2007
Accepted : March 18, 2008

Malignant mixed tumor of the salivary gland refers to three
different entities, carcinoma ex pleomorphic adenoma (which is
most common), metastasizing mixed tumor and carcinosarco-
ma.1 Carcinoma ex pleomorphic adenoma represents malignant
transformation of a pre-existing pleomorphic adenoma, usually
in the setting of an untreated, long-standing benign pleomor-
phic adenoma or in a tumor with multiple local recurrences. 

Malignant mixed tumor (carcinosarcoma) is a biphasic neo-
plasm that comprises of both malignant epithelial and mes-
enchymal elements.9 More than 99% of these tumor arise from
pleomorphic adenomas, with only 0.2% being primary carci-
nosarcoma or true malignant mixed tumors.2 To date, there are
only about 60 reported cases in the medical literature, most of
which are case reports and reviews. The most common type of
epithelial component of the salivary gland carcinosarcomas is

squamous cell carcinoma or adenocarcinoma and the common
type of mesenchymal component is chondrosarcoma, fib-
rosacroma, leiomyosarcoma, osteosarcoma, and rarely liposarco-
ma, in the order of frequency.

We report here on a case of a true malignant mixed tumor
(carcinosarcoma) of the parotid gland that contained an unusu-
al epithelial component, that is, small cell carcinoma, and we
present the results of the immunohistochemical and ultrastruc-
tural studies. 

CASE REPORT

An 83-year-old female patient presented with a mass in the
right inferior auricular area, and she’d had this mass for one and
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a half year. She was admitted to the ENT department after she
noticed a sudden increase in size of the mass along with local
tenderness. She had no specific past medical history, except for
hypertension, or any signs of facial weakness. A preoperative
CT scan of the neck showed an irregular marginated soft tissue
mass in the right superficial lobe of the parotid gland and the
mass measured 4.3×3.7 cm, without any significant lympha-

denopathy in the neck (Fig. 1). Fine needle aspiration was ini-
tially performed. The cytologic specimen showed scattered hyper-
chromatic small round cells with molding and crushing arti-
fact. The initial cytologic diagnosis was consistent with small
cell carcinoma. The patient then, underwent right total paroti-
dectomy and right radical neck dissection with full preserva-
tion of the facial nerve.

Fig. 1. CT scan showing a tumor of the right superficial parotid
gland with heterogeneous density (black and white arrows). 

Fig. 2. Gross examination of the parotid gland showing an ill-defin-
ed, lobulated and fleshy soft tissue mass with focal areas of hem-
orrhage.

Fig. 3. Histology of the tumor showing dual components-small cell
carcinoma and sarcomatous spindle cells.

Fig. 4. Diffuse cytoplasmic staining for synaptophysin in the car-
cinomatous component.
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Pathologic findings

The specimen received from the operating room was a total-
ly resected parotid gland. A relatively ill-defined, solid mass
that measured 5×2.5×2.2 cm was present on sectioning. It
was lobulated, fish-fleshy and whitish-tan colored with focal
areas of hemorrhage (Fig. 2). The specimen was fixed in 10%
buffered formalin, embedded in paraffin and the routine hema-
toxylin-eosin sections were obtained. Microscopically, the tumor
was mainly composed of two components. The epithelial com-
ponent showed clusters of closely packed primitive small round
to elongated cells that were arranged in a cord-like pattern.
These cells had scanty cytoplasm with ill-defined cell borders.
The nuclei were hyperchromatic with inconspicuous nucleoli
(Fig. 3).

The morphological and immunohistochemical findings of
the epithelial component were consistent with small cell carci-
noma. On the other hand, the stromal component was highly
cellular and it consisted of oval to elongated spindle cells that
were arranged in a fascicular pattern of growth. These cells were
generally monotonous with moderate nuclear atypia. Mitotic
figures were frequent on both the epithelial and stromal com-
ponents. There were no areas morphologically consistent with
pleomorphic adenoma.

Immunohistochemistry and ultrastructural findings

The immunohistochemical profiles are summarized in Table
1. The carcinomatous areas were reactive for cytokeratin, EMA,
synaptophysin (Fig. 4), chromogranin, and CD56, indicating
their neuroendocrine nature. However, the sarcomatous area was
reactive for only vimentin and it was negative for desmin, smooth
muscle actin and S-100 protein.

Ultrastructural studies were preformed by using the remain-

Antibodies Source and dilution
Carci-
noma

Sarcoma

Cytokeratin Dako Carpinteria, + -
CA, USA, 1:70

EMA Dako, 1:100 + -

Synaptophysin Zymed, San Francisco, + -
CA, USA, 1:100

Chromogranin Zymed, 1:150 + -

CD-56 Novocastra, Newcastle + -
upon Tyne, England, 1:50

Vimentin Zymed, 1:150 - +

S-100 protein Dako, 1:400 - -

Smooth muscle actin Dako, 1:70 - -

Desmin BioGenix, San Ramon, - -
CA, USA, 1:50

*Plus sign indicates positive; minus sign, negative.

Table 1. Immunohistochemical profiles of different tumor com-
ponents

A B

Fig. 5. Electron microscopic analysis of the carcinomatous component showing numerous cytoplasmic neurosecretory granules (arrows)
(original magnification ×15,000) (A). Detail of cytoplasmic thin filamentous material suggesting vimentin (arrows) in the sarcomatous spin-
dle cells (original magnification ×20,000) (B).



ing tissue that was fixed in formalin. Although the specimen
was in poor condition for electron microscopic examination, it
was adequate enough to demonstrate neurosecretory granules
in the cytoplasm of the epithelial cells (Fig. 5A). The spindle
cells showed numerous well oriented, thin filamentous materi-
als that were suggestive of vimentin (Fig. 5B).

These histologic, immunohistochemical and ultrastructural
findings were consistent with true malignant mixed tumor (car-
cinosarcoma) with small cell carcinoma for the carcinomatous
component, and an unspecified sarcomatous component. The
radical neck dissection specimens showed no evidence of lymph
node metastasis. 

DISCUSSION

Carcinosarcoma of the salivary gland is an extremely rare, agg-
ressive neoplasm. Because of its rareness, the molecular changes,
clonality, and the origin of this tumor are still controversial.3 In
1951 Kirklin et al. first described mixed carcinoma and sarco-
ma of the parotid gland,4 and the sarcomatous component was
thought to be the stroma of the tumor. The term true malignant
mixed tumor (carcinosarcoma) was first used by King et al.5 in
1967. An association of a clinical history of pleomorphic ade-
noma and the histologic evidence of coexisting or preexisting
pleomorphic adenoma has been documented.7 There is also a
subset of salivary gland carcinosarcomas that arise de novo.8 The
tumorigenesis of carcinosarcoma has been debated and the argu-
ments can be divided into two antithetical hypotheses. One
hypothesis is called the ‘‘convergence hypothesis’’ and it suggests

the existence of a multiclonal tumor in which two or more mes-
enchymal and epithelial stem cells originate. The other, called
the ‘‘divergence hypothesis’’, is a monoclonal hypothesis in which
a totipotent stem cell in the tumor undergoes divergent differ-
entiation.13 LOH analysis suggests that the carcinosarcoma is of
a monoclonal origin and the myoepithelial cell is the most likely
candidate for the common stem cell.3 But the precursor cell is
not always of a myoepithelial origin.8,11 Alvares-Canas and Rodil-
la proposed the origin was the ductal luminal epithelial cells,10

but primitive pleuripotent cells have been thought to be the cell
of origin by other authors.11

Gnepp1 summarized 43 published cases of carcinosarcoma of
the salivary glands. Twenty-seven tumors were from parotid
glands, 8 were from submandibular glands, 5 were from the
palate,7 two were from unspecified major salivary glands and
one was from the tongue. Six tumors had microscopic evidence
of having arisen in a benign mixed tumor. The histology of the
carcinomatous component in that previous study1 consisted of
salivary duct carcinoma as the most common (19 cases), and
then adenocarcinoma (6 cases), poorly differentiated carcinoma
(5 cases), undifferentiated carcinoma (4 cases), squamous cell
carcinoma (3 cases), and epidermoid carcinoma (1 case). Focal
areas of mixed differentiation were also present in 5 cases. There
have been about 20 cases that were either not included in Gnepp’s
article or they were reported afterward (Table 2). Epithelial-myoe-
pithelial carcinoma and myoepithelial carcinoma have also been
described as epithelial components.2,17 The modes of metastases
are both hematogenous and lymphatic. Hematogenous metas-
tases are more common to the lung, bone, and liver. Cervical and
hilar lymph node metastases are also common.7,9 The initial clin-
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Source, year Age/Sex Type of carcinoma Type of sarcoma Location

Stephen, 19867 12 cases review Included in Gnepp’s article
Garner, 198915 57/F Adenocarcinoma Chondrosarcoma, osteosarcoma Parotid gland

59/F Undifferentiated carcinoma Chondrosarcoma Submaxillary gland
Bleiweiss, 199211 64/M Ductal carcinoma Osteosarcoma Submandibular gland

Gnepp, 19931 43 cases review See ‘‘discussion’’
Carson, 199514 51/F Adeoncarcinoma Osteosarcoma Parotid gland

78/F Adenocarcinoma Leiomyosarcoma Soft palate
Alvarez-Canas, 199610 64/M Ductal carcinoma Fibrosarcoma Parotid gland
Kim, 199812 64/M Adenocarcinoma Chondrosarcoma Soft palate
Latkovich, 19988 80/M Squamous cell carcinoma Malignant fibrous histiocytoma Parotid gland
Gogas, 199918 77/M Ductal carcinoma Chondrosarcoma, rhabdomyosarcoma Submandibular gland

and osteosarcoma 
Gotte, 20003 67/M Adenocarcinoma Leiomyosarcoma Parotid gland
Manuel, 200216 68/F Epithelial-myoepithelial carcinoma Pleomorphic sarcoma Parotid gland
Kwon, 20016 47/M Squamous cell carcinoma Rhabdomyosarcoma and fibrosarcoma Parotid gland
Owaki, 20032 71/M Myoepithelial carcinoma Chondrosarcoma Submandibular gland

Table 2. True malignant mixed tumors (carcinosarcomas) of the salivary glands: a review of the literature



ical manifestations include slow growth of the tumors over sever-
al years, followed by sudden rapid growth; these carcinosarcomas
are most often associated with benign mixed tumor.10 Although
our case showed no evidence of residue benign pleomorphic ade-
noma, the previous slow growing parotid mass that had been
for over a year and a half could be the clinical evidence indicat-
ing that this true malignant mixed tumor (carcinosarcoma) may
have arisen in a preexisting pleomorphic adenoma. On the other
hand, some patients exhibit rapid growth without a previous
long-standing mass; these tumors are probably not associated
with a previous benign mixed tumor.9,11 Fine needle aspiration
(FNA) studies can be used for preoperative evaluation, but the
rare incidence, the great diversity of tumor cell types, the het-
erogenic cytologic details and the few reports that are available
for describing the cytologic details can limit making an accu-
rate diagnosis.17 Yet the dual populations of both spindle cell and
epithelial cell components can be well observed.12

The differential diagnosis of carcinosarcoma includes the sar-
comatoid variant of salivary duct carcinoma, in which the epithe-
lial component bears a striking resemblance to ductal carcino-
ma of the breast. The immunohistochemical reactivity for cytok-
eratin in the sarcomatous regions can be helpful, but not always,
for making the diagnosis of sarcomatoid salivary duct carcino-
ma.15 Synovial sarcoma will show immunohistochemical pro-
files similar to carcinosarcoma. Tightly interlacing fascicles of
uniform spindle cells and gland-like structures are more char-
acteristic of synovial sarcoma than carcinosarcoma, and the lat-
ter is more pleomorphic, with less integrated carcinomatous and
sarcomatous tissues.1 Collision tumors or metastatic disease should
always be excluded when making a diagnosis of malignant mix-
ed tumor.8 In summary, we report here on a case of true malig-
nant mixed tumor (carcinosarcoma) of the parotid gland, which
was uncertain as to whether it was primary or secondary, and the
tumor had features of small cell carcinoma as the carcinoma
component. The patient did not receive any kind of adjuvant
chemo or radiation therapy. She is currently free of disease with
no evidence of recurrence or metastasis after 3 months of close
follow-up.
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