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Carcinosarcoma of the deep lobe of the parotid gland in the parapharyngeal region :

A case report

Carcinosarcoma of the deep lobe of the parotid gland in the parapharyngeal region

Abstract

BACKGROUND

Salivary carcinosarcoma is anextremely rare tumor containing both malignant
epithelial and mesenchymal constituents. This article reports a rare case of
carcinosarcoma with salivary duct carcinoma and osteosarcoma as the tumor
component. The clinicopathological characteristics, treatment, and prognosis are

discussed in conjunction with the literature.

CASE SUMMARY

A 48-year-old man presented with a complaint of amass in the right parotid
region. Osteosarcoma was first considered for assessment by fine-needle aspiration
cytology. Physical examination revealed a mass measuring approximately 4 cmx3.5
cmx3 cm. The mass, the whole lobe of the right parotid gland and the right mandible
were completely removed during surgery. Postoperative histopathology confirmed

carcinosarcoma of the salivary gland.

CONCLUSION
A definite diagnosis of salivary gland carcinosarcoma can only be obtained after

complete surgical resection.
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Core Tip: Carcinosarcoma is a highly rare tumor with less than 100 reported cases, and
only 13 cases of carcinosarcoma with osteosarcoma components have been reported so
far. Here, a rare case of carcinosarcoma with salivary duct carcinoma and osteosarcoma
as the tumor component is reported. The clinicopathological characteristics, treatment,

and prognosis are discussed in conjunction with the literature.

INTRODUCTION

Malignant pleomorphic adenoma (MPA) is an uncommon malignant tumor of the
salivary gland that makes up 4% of all salivary gland tumors and not more than 0.2% of
all malignant salivary gland tumors(5 18l. MPAs of the head and neck were classified
into three types, carcinoma ex pleomorphic adenoma (CAxPA), carcinosarcoma, and
metastasizing pleomorphic adenoma, by WHO in 2017 Bl Kirklin et al first described
carcinosarcoma in 1951, a true malignant mixed tumor that can occur de novo or arise
from pleomorphic adenomasl® * ¢l Carcinosarcoma is ahighly rare tumor with
fewer than 100 reported casesl”l, and only 13 cases of carcinosarcoma with osteosarcoma
components have been reported thus farl? ¢ 11 14 Here, a rare case of carcinosarcoma
with salivary duct carcinoma and osteosarcoma as the tumor componentis
reported. The clinicopathological characteristics, treatment, and prognosis are discussed

in conjunction with the literature.

CASE PRESENTATION

Chief complaints




A 48-year-old man presented with a 1-month history of a mass in the right parotid

region.

History of present illness

One month prior, the patient had developed a right facial mass without obvious cause,
accompanied by mild facial swelling, pain, dizziness, efc. The patient had no fever or
facial paralysis. The patient had treated himself with oral anti-inflammatory drugs, and
the pain was relieved. However, the mass was still present and had slowly enlarged.

Since his illness, he had lost weight.

History of past illness

The patient had on past illness.

Personal and family history

The patient had no history of living in epidemic foci and local epidemic areas, no
history of exposure to toxic and radioactive substances, and no habit of smoking and
alcohol. There was no disease in his family that was similar to his present illness, and

there was no chromosomal or genetic inherited disease.

Physical examination

The patient had an asymmetric facial shape, swelling of the right side of the face, and an
obvious eminence in the right parotid gland region. The surface of the mass was
complete, and there was no redness or facial paralysis (Figure 1A, B). On palpation, a
mass measuring 4 cmx3.5 cmx3 cm was palpable. The surface of the mass was smooth,
qualitatively medium, with unclear borders, and generally mobile. The right external
jugular vein was thickened. There were no significantly enlarged lymph nodes in the

neck.

Labomtory examinations




No special laboratory tests were performed.

Imaging examinations

ontrast-enhanced CT revealed a large mass measuring 6.9 cm*3.5 cm in cross section
in the deep lobe of the right parotid gland, extending into the parapharyngeal region.
The enhancement showed obvious uneven enhancement, local ring enhancement, and a
low-density liquefying zone and partition. The medial and lateral pterygoid muscles,
pterygoid plate bone, and right external jugular vein were invaded. There was no

obvious invasion of the skull base bone (Figure 1C, D).

PROVISIONAL AND DIFFERENTIAL DIAGNOSIS

The results of the above physical and imaging examinations led the patient to
be diagnosed with malignant pleomorphic adenoma of the right skull base. The

differential diagnosis included osteosarcoma and squamous cell carcinoma.

EXAMINATION BY CENTESIS

Fine needle aspiration cytology revealed atumor with extensive necrosis, and
immunohistochemical staining was recommended. Immunohistochemically, the tumor

lIs were positive for special AT-rich sequence-binding protein 2 (SATB2),
mouse double minute 2 homolog (MDM?2), cyclin dependent kinase 4 (CDK4)and
vimentin. These results combined with the microscopic morphology and
immunohistochemistry suggested that the tumor was malignant with necrosis.
Osteosarcoma was the first consideration, and further diagnosis after complete

resection of the tumor was recommended.

PATHOLOGICAL EXAMINATION

Gross examination showed that the tumor size was approximately 6 cmx4.5 DC cm,

with a nodular surface and partial capsule. The cut surface was gray— white, solid and




tough. There was also thickened venous tissue, measuring approximately 4.5 cmin
length (Figure 3).

Microscopic examination revealed a diverse tumor component consisting of a
benign pleomorphic adenoma component, a carcinomatous component, and a
sarcomatous component, with all three components intermingled (Figure 4A, D, E). The
regional tissue structure of pleomorphic adenoma is complex and composed of
abundant glandular epithelial and myoepithelial components. The stromal elements
were myxoid and chondromatous (Figure 4A). Salivary duct carcinoma made up the
carcinoma component of the tumor, while osteosarcoma composedthe sarcoma
component. The epithelial components were arranged into solid epithelial clumps,
ethmoids, and small nests. Comedoid necrosis was observed in the center of the solid
epithelial mass. The tumor cells were large, cubic, rich in cytoplasm and eosinophilic,
with large nuclei and atypical mitoses (Figure 4B). The sarcoma area was composed of
malignant spindle cells with obvious cell atypia, abundant cytoplasm, and abundant
lace-like bone matrix formation around the cells (Figure 4C). The tumor thrombus was
found in the venous cavity (Figure 4F). There was no metastasis in the lymph nodes
around the mass.

Immunohistochemistry showed that the pleomorphic adenoma area was positive
for cytokeratin 7 (CKZ), p63, p40, smooth muscle actin (SMA), cytokeratin 5/6 (CK5/6),
calponin and S-100 but negative for androgen receptor (AR) and human epithelial
growth factor receptor 2 (HER2) (Figure 5A-C). The Ki-67 proliferation index was
<1%.The salivary duct carcinomaareawas CK7-, CK5/6-, AR-, and HER2-
positive but p63-, SMA-, and S-100-negative (Figure 5D, E). The proliferation index of
Ki-67 was approximately 30% (Figure 5F). Vimentin was positive in the osteosarcoma
area, but pan cytokeratin (PCK), CK7, and CK5/6 were negative (Figure 5G, H). The Ki-
67 proliferation index was approximately 50% (Figure 5I).

FISH for pleiomorphic adenoma gene 1 (PLAGI), high mobility Group
A2 (HMGA?2), and MDM2 was performed for the pleomorphic adenoma component,

carcinomatous component, and osteosarcoma component of the tumor. The results




showed that the PLAG1 gene rearrangement of pleomorphic adenoma and cancer
components was positive, while the sarcoma component was negative (Figure 6). All

three components were negative for HMGA2 and MDM2.

FINAL DIAGNOSIS

According to the above imaging examination, surgical resection of the mass and
pathological examination data, the final diagnosis was carcinosarcoma of salivary

gland.

TREATMENT

Surgical procedure

After a perfect preoperative examination, the patient underwent extended resection of
the malignant tumor in the right skull base, right parotidectomy, and right
mandibulectomy. During the operation, the external jugular vein was found to be
thickened and hardened, and the boundary between the mass and the parotid gland
was not clear. It was located in the deep surface of the parotid gland and adhered to the
mandible (Figure 2A, B). After complete resection of the tumor along with the whole
lobe of the parotid gland and the right mandible, vascular anastomosis, nerve
anastomosis, facial elevation and fascial tissue flap formation were performed, and the

patient's facial shape recovered well after the operation (Figure 2C, D).

OUTCOME AND FOLLOW-UP

Following surgery, the patient received 33 cycles of radiotherapy (70 cGy), 4 cycles of

chemotherapy, and was followed up for 1 year without recurrence.

DISCUSSION
Carcinosarcoma, also known as true malignant mixed tumor, is composed of two
components, malignant epithelial cells and malignant mesenchymal cells. Only 0.2% of

tumors are primary carcinosarcomas, and more than 99% originate from pleomorphic




adenomas.["”l. We summarized the features of 13 cases published so far, and the
clinicopathological features and treatment of the reported cases and the case presented
here are detailed in Table 1. According to statistics, carcinosarcoma patients were
generally older, 35-83 years old, with an average of about 62.6 years old. The majority of
the individuals receiving treatment were of the male gender, with the parotid gland
being the most frequently affected area, followed by the submandibular gland. A
carcinosarcoma usually presents as a rapidly growing mass in the face that may cause
pain, and those that occur in the parotid gland may cause facial paralysis.
Carcinosarcomas consist of a mixture of distinct carcinomatous and sarcomatous
components, any of which is capable of metastasis, most commonly to the lung, bone,
and central nervous system with occasional metastases to the abdominal cavity[*°l.
Radijggraphically, the main imaging findings of this case were a mass of soft tissue
shadow in the deep lobe of the right parotid gland, extending to the parapharyngeal
area along the widened mastoid sulcus. The local edge of the parapharyngeal area was
slightly blurred, and the enhancement showed obvious uneven enhancement, local ring
enhancement, and low-density liquefactive area and separation were seen inside, which
was considered as a malignant tumor. It was basically consistent with previous reports.
In the literature, CT often shows a well-demarcated mass in the deep lobe of the parotid
gland with an internal cystic necrotic area with irregular borders and septal contrast
enhancementll. On Magnetic Resonance Imaging (MRI), multilocular cystic mass
lesions are often hypointense on T1-weighted images and hyperintense on T2-weighted
imagesl?. Computed tomography of the head and neck can accurately describe the
tumor location and detect local invasion, identifying malignant characteristics such as
ill-defined borders and calcifications. MRI has better soft tissue resolution and can
better assess peripheral soft tissue and nerve involvement[!s. As a result of cystic
degeneration or necrosis, carcinosarcoma may be misdiagnosed as an abscess during
imaging examinations/®l. The final diagnosis of the tumor requires pathological

examination.




Microscopically, the carcinosarcoma is biphasic, with variable proportions of
malignant epithelial and malignant mesenchymal components. Adenocarcinoma and
undifferentiated carcinoma are the most common types of cancer components, followed
by squamous cell carcinomal'’’l. The common types of sarcomas are chondrosarcoma,
fibrosarcoma, leiomyosarcoma, osteosarcoma, rhabdomyosarcoma, and liposarcomal!7l.
All the 13 cases had adenocarcinoma components, of which 3 cases also had squamous
cell carcinoma components. In addition to osteosarcoma, the sarcomatous components
were also mixed with chondrosarcoma, rhabdomyosarcoma and fibrosarcoma. In this
case, there were three components of benign pleomorphic adenoma, salivary duct
carcinoma and osteosarcoma, which were consistent with the histological characteristics
of salivary gland carcinosarcoma. Immunohistochemical staining of the present case
showed that the glandular epithelial marker CK7 was positive in the benign
pleomorphic adenoma and ductal carcinoma components. Myoepithelial markers
CK5/6, S-100, SMA and calponin showed higher expression levels in benign
pleomorphic adenoma and lower expression levels in ductal carcinoma. AR and HER2
positive expression is helpful to identify salivary duct carcinoma, especially AR has
high specificity and sensitivityl'2. The CK negative and vimentin positive components
of sarcomas support the diagnosis of carcinosarcoma, consistent with the results of
Vidya et all6 19,

Studies on molecular genetics have shown that pleomorphic adenoma and
carcinoma ex pleomorphic adenoma both have specific genetic changes, mainly
involving the rearrangement of PLAG1 and HMGA2I20]. As far as we know, only one
case of carcinosarcoma has been reported by FISH testing to date. According to
literature reports, FISH for PLAG1 and HMGA2 was performed separately for the
sarcomatoid and carcinomatous components of the tumor and for the small
independent PA adjacent to the carcinosarcoma, and PLAG1 was rearranged in both
components of the carcinosarcoma, while HMGA?2 was translocalized in the PA alonel7l.
Therefore, this Carcinosarcoma may originate from PA with PLAG1 translocation,

rather than from PA with different translocations coexisting nearby. In this case, we




performed FISH for PLAGI, HMGA2, and MDM2 for the pleomorphic adenoma
component, the carcinomatous component, and the osteosarcoma component of the
tumor. PLAG] gene rearrangement was positive in pleomorphic adenoma and
carcinomatous components, but negative in sarcomatous components. HMGA2 and
MDM2 were negative in all three regions. It was confirmed that the ductal carcinoma in
the carc'aosarcoma component may originate from the pleomorphic adenoma region.
Related studies have shown that the occurrence and development of osteosarcoma is
closely related to the presence of MDM2 amplification in patients('’l. However, MDM2
expression was negative in the sarcoma component of this case, and the boundary
between the sarcoma and carcinomatous component was not clear, so it is suspected
that the sarcoma component may originate from ductal carcinoma. When PLAG1 and
HMGA?2 gene rearrangements are found, they may be helpful for the diagnosis of
carcinosarcoma. However, if not, then it may be the differential expression of genes,
which is also a potential defect.

In differential diagnosis , carcinosarcoma of salivary gland should be differentiated
from simple salivary gland sarcoma and myoepithelial carcinoma. (1) The salivary
gland sarcoma is a rare malignant tumor, which mainly includes malignant
schwannoma, hemangiopericytoma, malignant fibrous histiocytoma, fibrosarcoma,
Kaposi's sarcoma, rhabdomyosarcoma, etc/?!l. Microscopically, the main component is
diffuse spindle tumor cells without epithelial components. Immunohistochemical
staining can be used for differentiation, and salivary adenosarcoma does not express
epithelial or myoepithelial markers. (2) The myoepithelial carcinoma is
an uncommon malignant tumor consisting mainly of myoepithelium, with complex and
diverse morphology and lack of obvious ductal differentiation. Carcinosarcoma of
salivary gland should be differentiated from spindle myoepithelial carcinoma when the
sarcomatous component of salivary gland shows a large number of spindle cells.
Myoepithelial carcinoma is diffusely and strongly positive for CK7, P63, S-100 and
caplonin. Immunohistochemical examination can identify the cellular components of

myoepithelial carcinoma, which is helpful for the differential diagnosis.




In treatment, according to the statistics in Table 1, all cases of carcinosarcoma with
osteosarcoma components were treated by surgery, of which 7 patients were treated
with postoperative radiotherapy and/or chemotherapy, and 5 patients developed
distant metastasis. Overall survival was 37% after 5 years, with surgery followed by
radiotherapy having a significant survival advantage compared with isolated surgical
resectionl®l. Consequently, postoperative adjuvant radiotherapy and the extension of the
radiotherapy to regional lymph nodes are extremely important, even if the nodes

aren't metastaticlll.

CONCLUSION

Due to the poor prognosis of carcinosarcoma and the high rate of recurrence and
metastasis, clinicist should diagnose this rare tumor on the basis of its histological
appearance, immunohistochemical features, and specific genetic alterations to avoid

misdiagnosis and delay in treatment.
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