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Introduction

Mixed malignant tumors of salivary gland are uncommon
tumors of the salivary gland. They can be of three types,
namely carcinoma ex-pleomorphic adenoma where only the
epithelial component is malignant and arises in an existing
pleomorphic adenoma. Second is metastasizing pleomorphic
adenoma and lastly where both epithelial and mesenchymal
components are malignant also known as carcinosarcoma [1].
We report a case of submandibular salivary tumor in a 50-
year-old male arising in a long-standing submandibular
swelling.

Case Report

The 50-year-old male presented with a history of long-
standing submandibular swelling, initially a small lump in
the right submandibular region. There was a progressive slow
increase in the size of swelling. There was no history of pain,
nonhealing ulcer, spontaneous decrease in size, or any other
associated swelling. On examination, a 7 × 5-cm nontender
mobile lump was palpable in the right submandibular area.
A CECT scan revealed a 70 × 46-mm large lobulated hetero-
geneously enhancingmass in the right submandibular andmid
cervical region (Fig. 1). Fascial planes with carotid artery were

maintained. Multiple adjacent confluent heterogeneous space-
occupying lesion, largest measuring 31 × 22 mm Rt. IJV,
thrombosed. A fine-needle aspiration cytology (FNAC) was
done and a diagnosis of adenocarcinoma (NOS) was rendered.
Based on this report, an excision of the submandibular gland
was done along with right neck dissection.

Pathologic Findings

The FNAC revealed cellular smears comprising clusters of
loosely cohesive atypical epithelial cells against a hemorrhag-
ic background. The atypical epithelial cells had enlarged over-
lapping nucleolated nuclei with moderate amount of cyto-
plasm, and at places, there was cytoplasmic vacuolation. No
other tissue component was seen. The preoperative operative
diagnosis was adenocarcinoma (NOS) (Fig. 2). The patient
underwent surgery. The resected right submandibular gland
received with attached skin was bosselated surface, measuring
10 × 6.5 × 4.2 cm and the overlying skin measured 7 × 6.5 cm.
On cut surface revealed a partially encapsulated grayish white
growth measuring 9 × 6 × 4 cm, firm in consistency (Fig. 3).
Growth was infiltrating but no skin surface ulceration was
present. The right neck dissection measured 10 × 7 × 3 cm
and 29 lymph nodes were found. Histologically, the tumor
was composed of twomalignant intermixed components com-
prising of malignant epithelial component with adenocarcinoma
in the form of glandular and acinar patterns and foci of squa-
mous cell carcinoma (Fig. 4). The malignant mesenchy-
mal component was composed of pleomorphic spindle cells
arranged in haphazard sheets, vague storiform pattern and short
fascicles, and large number of bizzare tumor cells and tumor
giant cells with multiple hyperchromatic irregular nuclei which
were interspersed. Mitotic activity with atypical mitosis was
present. Immunohistochemical studies showed cytokeratin pos-
itivity in the both the malignant epithelial glandular and squa-
mous areas. The sarcomatoid areas showed diffuse vimentin
and CD68 positive (Fig. 5). The Ki67 proliferation index was
25%. GFAP, p63, SMA, desmin, and S100 were negative.
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Multiple areas were examined, before a small focus of
pleomorphic adenoma was found with surrounding stromal
hyalinization and merging with surrounding stroma. Twelve
of the 29 lymph nodes had metastatic tumor.

Discussion

Salivary gland malignancies are uncommon and account for
around 0.3% of all malignancies and around 2–7% of head
and neck neoplasms [2]. Carcinosarcoma of the salivary gland
is an extremely rare tumor comprising 0.4% of all salivary
gland tumors. The commonest site for the tumor is parotid
gland (approx. 65%), followed by submandibular gland
(19%) and sublingual gland (14%). These tumors have a wide
range of presentation from 14 to 87 years with mean age of
presentation at 58 years [3]. The clinical presentation is usually

a swelling in the region of the salivary gland with associated
pain in some cases. The duration of symptoms is usually short;
however, it can occur in a long-standing swelling. In our case,
the history was of a long-standing submandibular swelling with
gradual increase in size in the last 30 years.

Fine-needle aspiration cytology is a cost-effective outpa-
tient procedure for early diagnosis of salivary gland lesion. It
helps triage patients for early surgical treatment. However, the
cytological diagnosis of carcinosarcoma is rare as the
cytomorphological features overlap with other high-grade sal-
ivary gland tumors [4]. In this case, the FNAC smears were
cellular; however, only the malignant epithelial component
was established. The mesenchymal component was missed
possibly due to sampling errors.

In carcinosarcoma, the malignant epithelial component is
composed of poorly differentiated adenocarcinoma, salivary
duct carcinoma, or squamous cell carcinoma. Adenoid cystic
carcinoma, neuroendocrine carcinoma, and mucoepidermoid
carcinoma have also been reported [1, 3]. The mesenchymal
components are usually either osteosarcoma or chondro-
sarcoma. Fibrosarcoma and myxosarcoma have been reported
occasionally while rhabdomyosarcoma and malignant fibrous
histiocytoma rarely [5–7]. Reports of admixture of tumor
types like chondrosarcoma and undifferentiated sarcoma rem-
iniscent of fibrosarcoma or neurofibrosarcoma have also been
done [8]. Extensive literature search has shown that malignant
fibrous histiocytoma or undifferentiated pleomorphic sarcoma
as referred to the current WHO classification of soft tissue
tumors has previously been reported in only three cases
[9–11]. All cases have arisen de novo, two in the parotid gland
and only one in the submandibular gland. The malignant ep-
ithelial component in these cases was squamous cell carcino-
ma, undifferentiated carcinoma, and salivary duct carcinoma
respectively. Our case to the best of our knowledge is the only
case where the uncommon sarcomatous component of carci-
nosarcoma has arisen from a pre-existing pleomorphic adeno-
ma in the submandibular gland. Immunohistochemical find-
ings have been reported for the epithelial component to be

Fig. 3 Gross photograph of submandibular salivary gland showing
whitish firm growth with overlying skin intact

Fig. 1 CECTof the patient showing heterogeneously enhancing lesion in
the rt. submandibular region with maintained fascial planes with the
carotid artery and thrombosed Rt. IJV (white arrow)

Fig. 2 FNAC of submandibular gland: Sheets of atypical epithelial cells
with enlarged overlapping nuclei and variable cytoplasm
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cytokeratin and EMA positive while vimentin, S-100, smooth
muscle actin, desmin, p63, and others depend on the malig-
nant mesenchymal component. In the current case, the epithe-
lial component was cytokeratin positive and mesenchymal
component was vimentin and CD68 diffuse positive.

Mode of metastasis can be either hematogenous or lymphat-
ic. Most common site of distant metastasis is the lung followed
by the bone, liver, and brain [5]. Radiology helps in identifying
extent of disease and planning of surgery. Cervical metastasis in
this case was seen in 12 nodes with both components present.

Fig. 4 a Photomicrograph
showing high-grade
adenocarcinoma (H&E, × 10). b
Photomicrograph showing area of
squamous cell carcinoma at the
top with underlying sarcomatous
area (H&E, × 10). c
Photomicrograph showing
undifferentiated pleomorphic
sarcomatous area with
interspersedmultinucleated tumor
giant cells. d. Photomicrograph
showing area of pre-existing
pleomorphic adenoma (H&E, ×
10)

Fig. 5 a Immunostain for CK
antibody showing strong positive
reactivity in the squamous cell
carcinoma (SCC) (× 10). b
Vimentin stain demonstrating
diffusely positive tumor cells in
the sarcomatous area (× 10). c
Immunostain for CD68 showing
diffuse positivity in sarcomatous
area and SCC area is negative (×
10). d Immunostain for Ki67 from
the undifferentiated pleomorphic
sarcoma showing positivity in
some tumor cells
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Carcinosarcomas are thought to arise from pleomorphic
adenomas, and in approximately 33% of cases, a preexisting
history or histological confirmation of pleomorphic adenoma
is present and if it was absent, it arises de novo [12]. A com-
mon clonal origin of the tumor is favored for both compo-
nents. Modified myoepithelial cell is considered the common
precursor cell [13]. Fowler et al. studied the mutational profile
of these tumors and found that similar patterns of allelic losses
with sarcomatous areas accumulating more mutations sug-
gesting that more number of genetic hits [14]. This has also
been supported with other studies and expression of Ki67 is a
prognostic marker and the clinical behavior of it is closely
related to carcinomatous component [15, 16].

The treatment of carcinosarcoma is radical surgery. This
may be followed by radiotherapy although no definite advan-
tage in terms of increased survival has been found [6]. In our
case, wide local excision of the tumor along with left radical
neck dissection was done and no further treatment was given.
Patient on follow-up for the last 12 months is disease free.
Although overall survival cases of carcinosarcoma are
29.3 months and 23% have a survival-free period from
5 months to 19 years [17], they are considered as aggressive
tumors with a poor 5-year survival rates [18, 19].

Conclusion

Carcinosarcoma is a rare salivary glandmalignancywhich can
arise de novo or from pre-existing pleomorphic adenoma.
Both epithelial and mesenchymal components are malignant.
Mesenchymal component is usually chondrosarcoma or oste-
osarcoma. According to the authors, undifferentiated pleo-
morphic sarcoma as the only sarcomatous component of car-
cinosarcoma arising in a preexisting pleomorphic adenoma of
the submandibular gland has not been reported earlier.
Mainstay of treatment here was surgery with a disease-free
period of 12 months. Follow-up studies are needed in these
uncommon tumors to develop defined protocols.
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