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Abstract
Carcinosarcomas are tumors comprising part adenocarcinoma and part sarcoma; the presence 
of carcinosarcoma in the head‑and‑neck region is very rare. These tumors are typically highly 
aggressive (G3) and arise most frequently from the salivary gland. Here, we present a case report 
on a brain metastasis as the primary manifestation of a carcinosarcoma. Magnetic resonance imaging 
showed a tumor of the pineal region with infiltration of the brainstem and the corpus. The staging 
following the histopathological diagnosis revealed the origin of the tumor in the left parotid gland. 
We present an overview of the significance of published treatment strategies in carcinosarcoma.
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Introduction
Carcinosarcomas are malignant mixed 
salivary gland tumors with both malignant 
epithelial and mesenchymal components. 
Brain metastasis arising from this kind of 
tumor is extraordinarily rare. Carcinosarcoma 
accounts for approximately 0.4%–1.0% 
of all salivary gland malignancies[1] but is 
known to behave highly aggressively.[2]

Cases in which carcinosarcoma arises 
de novo or in the background of a 
preexisting pleomorphic adenoma have 
been reported.[3,4] If no evidence of benign 
mixed tumor is present, the lesion is known 
as carcinosarcoma de novo.

Carcinosarcomas are biphasic tumors 
exhibiting both carcinomatous and 
sarcomatous elements, and since the 2005 
WHO classification of salivary gland 
tumors, they are recognized as a distinct 
entity (true malignant mixed tumors).[5,6] 
Generally, carcinosarcomas display frequent 
local recurrences and metastases, resulting 
in a poor, 5‑year survival prognosis.[7,8]

We here report for the first time a 
patient that was suffering from a brain 
metastasis as the primary manifestation of 
carcinosarcoma.

Case Report
A 42‑year‑old male was evaluated for 
headache and nausea in the Department of 

Neurosurgery at Islamic Azad University 
in Tehran, Iran. The patient reported no 
dysphagia, otalgia, hoarseness, dyspnea, 
weight loss, or facial weakness. He had no 
history of salivary gland pathology or prior 
head or neck surgery. Clinically, the patient 
had the signs and symptoms of elevated 
intracranial pressure. There was no palpable 
lymphadenopathy. There was a painless 
lump behind the angle of his left jaw, which 
he had had for years. It had increased in size 
over the past 6 months, and there were no 
associated systemic symptoms. On clinical 
examination, there was an immobile, firm 
15 mm swelling in the area of the parotid 
tail. The skin overlying the lump was 
normal in appearance and temperature. His 
facial nerve function and the rest of his 
cranial nerve examinations were normal. 
All other ear, nose, and throat (ENT) 
examinations were also normal. The routine 
laboratory blood analyses, consisting of 
a full blood count, inflammatory markers 
(erythrocyte sedimentation rate and 
C‑reactive protein), urea, and electrolytes, 
were within normal limits.

Magnetic resonance imaging

The initial T1‑weighted magnetic 
resonance (MR) image of the brain 
showed a large, heterogeneous tumor 
in the pineal region that infiltrated the 
surrounding brain tissue. The tumor 
extended to the midbrain, leading to an 
aqueduct stenosis and causing occlusive 
hydrocephalus with elevated intracranial 
pressure, periventricular edema on 
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T2‑weighted MR images, and enlargement of third and 
lateral ventricles [Figure 1a, b and d]. After gadolinium 
application, a contrast enhancement in the splenium of 
the corpus callosum and the pineal region was observed. 
On T2‑weighted images, high signal intensities around the 
tumor suggested an extensive edema. An intra‑axial tumor 
was diagnosed, with a likelihood of malignant glioma.

The differential diagnosis for a solitary, heterogeneously 
contrast medium‑enhancing intra‑axial tumor with necrosis 
also includes metastases. Although metastases differ widely 
in appearance, the large size of the lesion, the pattern of 
growth, and lack of multiplicity, in this case, suggest a 
primary tumor as most likely. A resection of the tumor was 
indicated.

Neurosurgical procedure and gross pathology

The tumor was surgically removed as widely as possible 
using a supracerebellar infratentorial approach. The vein of 
Galen ran anterior and inferior to the tumor and was saved 
during tumor resection. Often no clear demarcation was 
found between tumor and healthy tissue. There was also 
a compression of the mesencephalic aqueduct. The tumor 
showed a prominent vascularization and some notably 

yellowish areas of necrosis and hemorrhages. The adjacent 
tissue was edematous.

Histology of the brain biopsy

Two completely different aspects of the tumor could be 
observed under the microscope: an adenocarcinoma and a 
sarcoma part, both with a malignancy Grade 3 [Figure 2]. 
The adenocarcinoma showed an infiltration into surrounding 
tissue. Some areas were differentiated to papillary and 
tubular structures. Areas of tumor necroses were seen. 
Some tubules contained necrotic cells, and atypical mitoses 
were seen frequently. Immunohistochemically, the cells 
of this area presented the pan‑carcinoma antigen AE 1/3 
and the cytokeratin 7. In 40% of the cells, the nuclear cell 
proliferation marker Ki‑67 was detectable.

The sarcoma part showed a storiform growth pattern 
and clusters of very pleomorphic cells containing 
multinucleated giant cells within which several atypical 
mitoses were present. Immunohistochemically, the 
mesenchymal differentiation of this part of the tumor 
was demonstrated by the expression of vimentin. The 
giant cells and 50% of the storiform cells expressed the 
pan‑macrophage antigen KiM1P. A proliferative activity 

Figure 1: T1-weighted magnetic resonance images with gadolinium demonstrating the intracranial carcinosarcoma metastasis in an axial (a) and sagittal 
(b) plane. A partially cystic, partially hemorrhagic, space‑occupying lesion with inhomogenous gadolinium‑enhancing in the pineal region is seen infiltrating 
the brain stem, thalamus, and the splenium of the corpus callosum. A compression of the aqueduct caused an occlusive hydrocephalus with periventricular 
edema on T2-weighted magnetic resonance images and enlargement of third and lateral ventricles (d). Magnetic resonance images from the left parotid 
gland (c) show a gadolinium-enhancing cystic lesion (arrow) that is assumed to be the primary manifestation of the tumor
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Figure 2: Histology of the adenocarcinoma (a-c) and the sarcoma part (d-f) of the brain metastasis of a carcinosarcoma. The carcinoma shows tubular 
and pseudopapillary structures (a, H and E), that express the pan-epithelial antigen AE1/3 (b) and is highly proliferative (c, MIB1). The sarcoma shows 
abundant giant cells (d, H and E), express vimentin (e), and is highly proliferative as well
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was seen in 15% of the cells as determined by the 
antibody Ki‑67.

Staging after histopathological diagnosis

A complete physical examination and workup for 
additional tumor manifestations were performed but 
revealed no evidence of disease elsewhere, though 
a small cystic lesion with some mineralization 
in the left parotid gland was found on MR 
imaging (MRI)‑Images [Figure 1c]. The parotid tumor 
was considered to be the primary manifestation. 
A connection between the extracranial and the 
intracranial tumor could not be found. The intracranial 
tumor was the only metastasis of the parotid tumor. The 
ENT colleagues were consulted.

The patient proceeded to have a left superficial 
parotidectomy [Figure 4]. Microscopically, the 
histological specimen showed a well‑circumscribed 
tumor with some variability in appearance. Centrally, 
there was a hyalinized degenerative area, at the edge of 
which were some small islands and clusters of malignant 
epithelial cells [Figure 3]. These blended into a more 
spindled area with a sarcomatoid appearance having 
both a distinctive storiform pattern and focally numerous 
multinucleated tumor giant cells. There was no evidence 
of differentiation. This is in keeping with a primary tumor 
in the parotid gland. Immunohistochemistry showed that 
this had biphasic characteristic with a definite epithelial 
and sarcomatous component. Immunohistochemical 
analyses with vimentin, p63, S‑100, and cytokeratin 
were positive. These findings are in keeping with 
carcinosarcoma of the parotid gland.

The postoperative course was uneventful. The 
House‑Brackmann facial nerve grading revealed mild 
dysfunction (Grade II). Unfortunately, the patient refused 
any kind of further treatment and did not return for 
follow‑up.

Discussion
Carcinosarcomas of the head‑and‑neck region are extremely 
rare. Nearly 60 cases have been reported so far.[5,9‑11] 
Two‑thirds arise in the parotid gland, approximately 19% 
in the submandibular glands and 14% in the palate.[12] 
Single cases of tumors in the tongue and the supraglottic 
region have been reported.[13] However, to the best of our 
knowledge, a carcinosarcoma presenting as a supratentorial 
solid brain metastasis has not been reported before. 
The most common epithelial‑origin tumor is squamous 
cell carcinoma or adenocarcinoma, whereas the most 
common sarcomatous tumors are chondrosarcoma and 
osteosarcoma.[14] There are reports of true malignant mixed 
tumors occurring up to 30 years after radiation therapy of a 
pleomorphic adenoma.[15,16]

Gnepp[5] summarized 43 cases of carcinosarcoma of the 
salivary glands published in the literature. The mean 
age at presentation for 34 patients with available data 
was 58 years (range: 14–87 years). There was no sex 
predominance.

The prognosis for the patients is poor. There is a 
recurrence rate of 70% within the first 2 years,[17,18] and of 
90% within 3 years.[19] Metastases to the lung, bones, and 
central nervous system occur in 50% of patients within 
18–60 months.[5,17] The 5‑year survival rate for patients 
with carcinosarcoma is reported to be 0%.[20] Conversely, 
the reported global survival rate of patients with 
malignant tumors of the parotid gland is approximately 
54%,[21] with an average survival ranging from 29 months 
to 3 years.[5,22]

Solitary brain metastases are sometimes difficult to 
distinguish from malignant gliomas with imaging 
techniques alone. MRI is the imaging modality of choice 

Figure 3: Histopathology image of the excised parotid gland 
carcinosarcoma – ×10

Figure 4: Surgical procedure of partial superficial parotidectomy. The skin 
incision is carried to the subcutaneous tissue and platysma muscle. The 
greater auricular nerve as it runs over the sternocleidomastoid muscle is 
identified and preserved. After finding the trunk of the facial nerve and its 
branches, partial superficial parotidectomy was performed, resulting in the 
removal of some surrounding parotid parenchyma
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for preoperative evaluation because of its soft‑tissue 
resolution and capacity to detect perineural invasion.

Due to its rareness, there is no well‑established therapeutic 
approach for the treatment of carcinosarcoma.[23] Surgical 
removal followed by radiotherapy seems to be the most 
rational approach, despite the fact that the available data 
are not prospective or statically significant and vary widely 
among studies.[13,14] The combination of surgery followed 
by radiotherapy seems to be statistically superior to 
resection alone.[18,19] The recurrence rate for carcinosarcoma 
patients who had undergone surgery plus radiotherapy 
is significantly lower than for those who were treated by 
surgery alone (P = 0.030).[24]

Once a salivary gland tumor is detected, it is important 
that the tumor is resected as early as possible to prevent 
its evolving into a highly aggressive tumor.[16] A brain 
metastasis of a salivary gland carcinosarcoma is exceedingly 
rare, and therefore a well‑established therapeutic approach 
is lacking.[23] The role of chemotherapy remains unclear.

Carcinosarcoma of the parotid arising after irradiation 
of a pleomorphic adenoma after resection has been 
described.[22,25] The disease recurs in approximately 
two‑thirds of patients and metastases in about half of 
them.[26]

There is a good correlation between stage and local 
extension of irradiation‑associated tumors and prognosis. 
Facial nerve palsy and grade of malignancy are important 
prognostic factors.[27]

Conclusions
The primary intracranial manifestation of a carcinosarcoma 
mimicking a glioma has not been reported previously. 
Salivary gland carcinosarcoma is a rare and highly 
aggressive disease with poor prognosis because local 
recurrence and distal metastases are common. The biphasic 
nature of carcinosarcoma leads to the diagnosis. The 
current treatment of choice is a combination of radical 
surgical excision and radiotherapy, although the number of 
reported cases is limited. There are few data on the efficacy 
of chemotherapy, and further investigations are needed.
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