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Summary: Three cases of carcinosarcoma of the salivary gland,
two in the submandibular gland, and one in the parotid, were
investigated with CT and exhibited a variety of findings. The
density of the tumors was lower than that of normal submandib-
ular tissue. A calcification was found in one case. One case
showed extensive lymphadenopathy. The parotid lesion had low
central density with an enhancing margin.
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Most malignant salivary gland tumors are
carcinomas. The malignant mixed tumor is
rare; its overall frequency is less than 2% of all
mixed tumors (1). The term malignant mixed
tumor of the salivary glands has been used to
describe three different types of neoplasms. The
most common is carcinoma ex pleomorphic ad-
enoma, also known as carcinoma ex mixed tu-
mor or carcinoma arising in a mixed tumor, in
which carcinoma and remnants of benign mixed
adenoma tissue coexist. This type comprises
nearly 99% of malignant mixed tumors. The
other two types are rare. One is the metastasiz-
ing mixed tumor, a mixed tumor with distant
metastases in which tissue at both sites has a
histologically benign appearance of epithelial
and stromal components. The other is carcino-
sarcoma, or true malignant mixed tumor, com-
posed of both carcinomatous and sarcomatous
elements (1–3).
Carcinosarcoma of the salivary gland is a rare

lesion that usually occurs in the parotid gland
(1). Other locations including submandibular
gland, palate, and tongue have been reported
(1, 2). We present three cases of carcinosar-
coma of the salivary gland, two in the subman-
dibular gland and one in the parotid gland.
Computed tomography (CT) studies were only
mentioned in two papers (4, 5); however, we
would present and discuss them from the point
of view of radiology.

Case Reports

Case 1

A 68-year-old man reported palpable nontender
masses of 1 year’s duration in the left neck. Sonography of
the liver revealed no lesions. Contrast-enhanced CT was
performed. A fairly homogeneous mass was visible in the
left submandibular gland; its density was slightly lower
than that of normal submandibular gland tissue. There was
lymphadenopathy in the ipislateral retronasopharygeal,
deep parotid, jugular, spinal accessory, and supraclavical
fossa regions (Fig 1). Total excision of the left subman-
dibular gland with radical neck dissection was performed.
The pathologic diagnosis was carcinosarcoma, consisting
of sarcomatous and carcinomatous tissue. The biphasic
composition of both epithelial ductal carcinoma and mes-
enchymelike chondrosarcoma was noted. Immunohisto-
chemical stain results showed the epithelial cells positive
reactivity to cytokeratin and the spindle cells positive to
vimentin and S-100 protein. Lymph nodes also were in-
vaded by the tumor cells of both tissue types. The patient
received adjuvant postoperative radiation therapy with to-
tal dose of 6000 cGy. Six months later, liver metastases
were found by sonography and proved by biopsy.

Case 2

A 47-year-old man had a left neck mass for 6 months.
Noncontrast CT showed an enlarged left submandibular
gland with a density lower than that of the normal side and
a small calcification. The interface between the lesion and
the normal salivary gland tissue was indistinct (Fig 2). The
patient received total excision of the left submandibular
gland. The pathologic diagnosis was carcinosarcoma. Im-
munohistochemical stain results showed the epithelial
cells positive reactivity to cytokeratin and the spindle cells
positive to vimentin. The S-100 protein and actin stains
also showed focal positive reactivity. After surgery, the
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Fig 1. A, Contrast-enhanced CT dem-
onstrates a fairly homogeneous density in
the left submandibular gland (black arrow)
of slightly lower density than that of normal
gland on the right side (thin white arrow).
A small amount of normal residual salivary
gland tissue is seen at the anterior margin of
the tumor. An adjacent lymph node shows
central low density (thick white arrow).

B, Involvement of the nodes with central
low density in the left retronasopharygeal
area (thick arrow) and deep parotid area
(thin arrow) also is noted.

1734 LAI AJNR: 16, September 1995
patient received 6000 cGy of radiotherapy and is doing
well with no evidence of disease 1 year later.

Case 3

A 73-year-old man reported an enlarging mass in the
right cheek for 1 year. Contrast-enhanced CT was per-
formed. An enhancing margin with central low density
adhering to the masseter muscle was noted in the super-
ficial lobe of parotid gland (Fig 3). Superficial parotidec-
tomy was performed. A tumor involving the adjacent mas-
seter muscle was noted during the surgery. The pathologic
diagnosis was carcinosarcoma. Immunohistochemical
stain results showed the epithelial cells positive reactivity

Fig 2. CT without contrast demonstrates the enlarged left
submandibular gland with a density lower than that of the normal
side (straight arrow) and a marginal calcification (slanted arrow).
The interface between the lesion and the normal salivary gland
tissue was indistinct.
to cytokeratin and the spindle cells positive to S-100 pro-
tein and actin. After surgery, the patient received 6000
cGy of radiotherapy and was doing well with no evidence
of disease within 2 years.

Discussion

Benign mixed tumors are the most frequently
occurring type of salivary gland neoplasms;
however, malignant mixed tumors arise much
less commonly. Malignant mixed tumor has
been classified into three different clinical and
pathologic entities by Ellis and Gnepp (6):

Fig 3. Contrast-enhanced CT demonstrates an enhancing tu-
mor margin (arrow) with central low density adhering to the
masseter muscle in the superficial lobe of right parotid gland.
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(a) carcinoma ex mixed tumor; (b) carcinosar-
coma; and (c) metastatic mixed tumor with a
benign appearance. Carcinosarcoma, also
known as a true malignant mixed tumor, is a
tumor in which both the epithelial and stromal
components fulfill histologic criteria of malig-
nancy (1–3, 6). These are tumors occurring in
midadulthood, commonly in the 6th decade
(1, 2).
Immunohistochemical findings of both epi-

thelial and mesandymal elements have been
found (4, 7). Cytokeratin and EMA are epithelial
markers, whereas vimentin and S-100 protein
are sarcomatous mesenchymal markers. The
carcinoma component of these tumors most
often is a ductal adenocarcinoma or an undif-
ferentiated carcinoma, whereas chrondrosar-
coma is the most common sarcomatous com-
ponent (1, 5, 8). According to the reports of
Tortoledo et al (8), the 5-year survival rate with
carcinosarcoma is 0%. Another report of Gnepp
and Wening (9) shows that the average survival
is 29.3 months, and 23% are free of tumors for
periods ranging from 5 months to 19 years. No
definite association between gross dimensions
of the tumor and incidences of recurrence or
metastases could be made (8). The modes of
metastases are hematogenous and lymphatic.
Hematogenous metastases are more common
in the lung, bone, and liver. Cervical and hilar
lymph node metastases also are common (1,
10). We saw cervical lymph node metastases in
the first diagnosis of the first case, and liver
metastases also were noted 6 months later.
Treatment is commonly surgery, together with
radiation therapy and/or chemotherapy.
Our imaging findings are summarized as fol-

lows: a fairly homogeneous density slightly
lower than that of normal submandibular gland
with cervical lymph node metastases in case 1,
low-density change and calcification within the
tumor of the submandibular gland in case 2,
and an enhancing mass with central low density
in the parotid gland in case 3. The findings are
somewhat varied when comparing one case
with another. The varied histopathologic ap-
pearances could be reflected in a varied CT
appearance.
There may be cystic change or calcification

in the tumor mentioned in the gross specimen
(1, 2). Stephen et al (10) described prominent
stromal hyalinization, often associated with dif-
fuse areas of calcification, in half of their tu-
mors, whereas occasional tumors had promi-
nent areas of necrosis. This probably explains
our findings on CT. The findings are not specific
and can be similar to other salivary gland neo-
plasms. In conclusion, carcinosarcoma of the
salivary gland is an extremely rare lesion. These
three cases of the rare tumor exhibit varied CT
appearances.
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