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Abstract

Myoepithelial carcinoma, also known as malignant myoepithelioma, is considered an ex-
tremely rare (0.45-1%) malignant salivary gland neoplasm. Approximately 100 cases have
been reported in the English-language literature on myoepithelial carcinoma. The majority of
the myoepitheliomas described in the literature have been benign, and the malignant coun-
terpart is considered rare (<1%). Such a tumor may appear de novo or rarely develop from a
preexisting pleomorphic adenoma (<20%), and in exceedingly rare cases (<0.5%), it has arisen
from a benign myoepithelioma (i.e., plasmacytoid myoepithelioma). To our knowledge, no
case of myoepithelial carcinoma of the parotid gland arising in a plasmacytoid myoepitheli-
oma synchronized with melanoma has been reported to date. The treatment of myoepithe-
lial carcinoma has been mainly surgical, including wide excision with free margins, with or
without nodal dissection. The roles of chemotherapy and radiotherapy have not yet been es-
tablished. We report a case of myoepithelial carcinoma of the parotid gland arising in a plas-
macytoid myoepithelioma synchronized with melanoma in a 40-year-old woman. In our case,
a complete response was achieved with surgery followed by adjuvant chemotherapy based

on carboplatin and paclitaxel concurrent with radiotherapy. © 2021 The Author(s).
Published by S. Karger AG, Basel
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Introduction

Salivary gland tumors that display myoepithelial differentiation exclusively or predomi-
nantly are relatively uncommon, and the assessment of malignancy in a myoepithelial tumor
can be difficult. Myoepithelial cell proliferation leads to the formation of rare tumors, both
benign myoepitheliomas and malignant myoepithelial carcinomas [1, 2]. Malignant myoepi-
thelioma most often arises de novo, but it occasionally develops in a preexisting pleomorphic
adenoma [3-10], and in very rare cases, it has arisen from a benign myoepithelioma (plasma-
cytoid myoepithelioma). Malignant transformation in myoepithelioma may be a result of
genetic mutation [11-15].

Myoepithelial carcinoma, also known as malignant myoepithelioma, is considered an
extremely rare (0.45-1%) malignant salivary gland neoplasm. Myoepitheliomas are lesions
characterized by presentation of exclusively myoepithelial differentiation with three main
cell patterns: epithelioid (60%), plasmacytoid (12%) or spindle (8%), or a mixture of these
(20%) [1, 2, 16]. Most of these tumors are located in the parotid gland (50%), while others
occur in the sublingual gland (33%), in the submandibular gland (13%), or in other parts (soft
tissue, skin, retroperitoneum, lung, larynx, nasopharynx, palate, and breast) [17-19].

Myoepitheliomas are most common in young adults between the ages of 30 and 50 years,
with the average age of patients at 36.3 years, with no gender predominance [20, 21]. Their
biological behavior is variable, with a high tendency for local recurrence and less frequently
distant metastases. Less than 20% of lesions derive from a benign lesion, especially recurrent
pleomorphic adenoma, and in exceedingly rare cases (<0.5%), they have arisen from a benign
myoepithelioma (plasmacytoid myoepithelioma) [1-10, 17-21].

We report a case of myoepithelial carcinoma of the parotid gland arising in a plasma-
cytoid myoepithelioma synchronized with melanoma in a 40-year-old woman, which has not
been reported in the literature.

Case Report

A 36-year-old woman presented with a 4-month history of a progressive and painful
increase in volume of the parotid. In March 2018, a superficial parotidectomy with preser-
vation of the facial nerve was performed, with histopathological findings of plasmacytoid
myoepithelioma (shown in Fig. 1).

In October 2018, she presented with a de novo macular lesion in the right frontal region,
asymmetric and hyperpigmented, with spontaneous bleeding. Excision was performed, with
a report of cutaneous nodular melanoma, not ulcerated, with a Breslow thickness of 2.1 mm,
and withoutlymphovascular or perineural invasion. Subsequently, a combined 2-[*8F]-fluoro-
2-deoxy-D-glucose positron emission tomography/computed tomography (*®*FDG-PET/CT)
was performed as an extension study, which demonstrated the presence of right cervical
lymphadenopathy at levels 1A and IIB, the largest being 25 x 15 mm in size. The patient was
assessed for oncological surgery, and total parotidectomy with modified radical cervical
dissection was planned for what was thought to be a recurrent plasmacytoid myoepithe-
lioma. The histopathological examination revealed the frontal region without evidence of
melanoma and the cervical region with evidence of metastatic myoepithelial carcinoma of
the parotid gland, with 18 of 55 nodes positive at a Ki-67 proliferation index of 10% (Fig.
2A, B, 3).

It was staged IVA, so that adjuvant treatment with radiotherapy at 66 Gy to the right
cervical region (total: 33 sessions) and concomitant chemotherapy (carboplatin AUC 2 +
paclitaxel 80 mg/m?) was performed. A complete response was reported (Fig. 2C, D).
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Fig. 1. Plasmacytoid myoepithelioma of the parotid gland. A Panoramic view (x4). On the left side, it presents
normal parotid gland tissue, and on the right side, there is a well-defined solid neoplastic lesion. B Medium
magnification (x10). Neoplasm of myoepithelial cells with epithelioid and plasmacytoid appearance and non-
specific inflammatory infiltrate. C S100 protein-positive nucleus and cytoplasm. D Cytoplasm positive for

vimentin. E, F Negative for broad-spectrum cytokeratin (positive internal control in trapped ducts). G Cyto-
plasm weakly positive for calponin. H Nuclei positive for Ki-67 in 10-15% of the neoplastic cells.

SRR Hain
« il

s
.

4

Fig. 2 A, BI®FDG-PET/CT showed the presence of right cervical lymphadenopathy at levels 1A and IIB.
C, D A complete response to radiotherapy and chemotherapy was shown. E, F Ten months later, local recur-
rence and metastasis to the lung were demonstrated.
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Fig. 3. A Parotid gland without histological alterations. B Medium magnification (x20). Trabecular-pattern
myoepithelial carcinoma with lymph node infiltration (upper right corner and middle right side of the im-
age). C Neoplastic cells with epithelioid and plasmacytoid appearance infiltrating the lymph node. D High
magnification (x40). Nuclear atypia, binucleation, and cells with nuclei rejected to the periphery. E Cytoplasm
and nuclei positive for S100 protein. F Diffuse weak cytoplasmic positivity for calponin. G Negativity for p63.
H Positivity for Ki-67 in 5-10% of the nuclei of the neoplastic cells.

Ten months after the operation, control ®FDG-PET/CT was performed, in which local
recurrence and metastasis to the lung were shown. The lesion was examined by biopsy, and
diagnosed as metastatic melanoma of the lung, parotid gland, and preauricular region (Fig. 2E,
F, 4).

Discussion

Malignant myoepithelioma is one of the rarest salivary gland neoplasms. Sheldon et al.
firstused the term “myoepithelioma”in 1943 to describe 3 cases; however, the first description
of a clearly malignant myoepithelioma is attributed to Stromeyer etal.in 1975 [3, 22-24]. The
majority of the myoepitheliomas described in the literature have been benign, and the
malignant counterpart is considered rare (<1%). Such a tumor may appear de novo or rarely
develop from a preexisting pleomorphic adenoma (<20%), and in exceedingly rare cases
(<0.5%), it has arisen from a benign myoepithelioma (i.e., plasmacytoid myoepithelioma)
[3-15].

In cases of carcinoma ex plasmacytoid myoepithelioma, both carcinoma and plasmo-
cytoid components are supposed to exist in the primary lesion. However, it is often difficult
todemonstrateapreexisting plasmacytoid myoepitheliomabecause the malignantcomponent
may overgrow the other component [11-16, 20-23]. In the present case, there was no
evidence of the existence of plasmacytoid myoepithelioma in the recurrent tumor, despite
examination of multiple sections. Nonetheless, the present neoplasm was supposed to be a
“myoepithelial carcinoma ex plasmacytoid myoepithelioma.”

Malignant myoepithelioma was included in the updated histological classification of
salivary gland tumors by the World Health Organization in 1991, and its definition was
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Fig. 4. A Lung nodule. High magnification (x40). Neoplastic cells forming nests or islands. Up to 3 mitosis
figures per field. B, C Immunohistochemistry of the lung: positive for HMB-45 (B) and S100 protein (C).
D Parotid. High magnification (x40). Round-core neoplastic cells with vesicular chromatin and an evident
nucleolus with eosinophilic cytoplasm. E, F Parotid immunohistochemistry: positive for HMB-45 (E) and
S100 protein (F) and negative for calponin. G, H Immunohistochemistry of the preauricular region: positive
for HBM-45 (G) and melan-A (H).

updated in 2005 [1, 25, 26]. Approximately 100 cases have subsequently been reported in the
English-language literature. However, a myoepithelial carcinoma arising in a plasmacytoid
myoepithelioma of the parotid gland synchronized with melanoma has not yet been reported
in the literature. It remains controversial whether this neoplasm was classified as a myoepi-
thelial carcinoma or a carcinoma ex pleomorphic adenoma or plasmacytoid myoepithelioma
in the classification by the WHO in 2005. Most of these tumors are located in the parotid gland,
while others occur in the submandibular gland or in the accessory glands of the oral cavity
and other sites (hard and soft palate, lip, cheek, tongue, floor of the mouth, gingiva, retromolar
area, larynx, nasopharyng, skin, retroperitoneum, lung, and breast) [1, 3-7, 9, 10, 15, 17, 18,
21-25, 27-42].

In general, myoepitheliomas are most common in young adults between the ages of 30
and 50 years, with the average age at 36.3 years, with no gender predominance [20-24], but
in carcinoma ex pleomorphic adenoma or plasmacytoid myoepithelioma, most cases occur in
the age range of 14-77 years, at an average age of 57 years. There is a female predominance,
with a male-to-female ratio of 0.87:1 [1, 16, 24, 27, 30, 41].

The clinical presentation is usually the development of a painless mass in the head and
neck, with an average evolution time of 5 months. These lesions are considered to have two
stages of growth: a slow onset, followed by a phase of rapid and aggressive growth [41].

The diagnosis is made through biopsy of the lesion with histological confirmation. Histo-
logically, they are heterogeneous, in most cases with a mixed component. The currently
accepted diagnostic criteria for myoepithelial carcinoma are exclusive myoepithelial differ-
entiation (morphologic and immunohistochemical) and clear-cut tumor infiltration into the
adjacent salivary gland or other tissues. Only a few fulfill the criteria for being classified as
malignant. These criteria are invasion and destructive growth, cellular pleomorphism, and
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presence of mitosis. Recently, Nagao et al. [7] suggested that a high cell proliferative activity
(i.e., 7 mitosis instances per 10 HPF or a Ki-67 labeling index >10%) may indicate malignancy
[7,43].

Cytogenetic analyses performed on myoepitheliomas have demonstrated the presence of
a 12q12 translocation. This alteration usually also occurs in pleomorphic adenoma, which
supports the hypothesis of a common precursor to both myoepithelial and ductal epithelial
cells [44].

They can express vimentin and S100, being very sensitive but not very specific. Other
useful markers are cytokeratin, alpha-smooth muscle actin, and myoepithelial markers such
as calponin, p27,p53 and CAM 5.2 [41, 45].In animmunohistochemical analysis of 51 patients,
positivity was reported for vimentin (100%), calponin (98%), S100 (82%), smooth muscle
actin (35%), and cytokeratin (74%), as well as negativity for carcinoembryonic antigen in
100% of cases [43]. The malignant component is usually characterized by the presence of
infiltration, necrotic areas, cellular atypia, a high rate of mitosis, and cellular pleomorphism.
It usually lacks epithelial ductal differentiation and is less composed of stromal elements. The
cellular composition may include spindle cells (45%), plasmacytoids (7.5%), and epithelial
(32.5%) or clear cells (2.5%), the presence of more than two types of cell population being
the most frequent [41, 45]. The absence of expression of carcinoembryonic antigen is what
can differentiate it from epithelial-myoepithelial carcinoma.

The differential diagnosis of myoepithelial carcinoma includes a wide range of neoplasms,
depending on the predominant cell type. It is sometimes difficult to differentiate myoepi-
thelial carcinoma showing epithelioid morphologic characteristics from other salivary gland
neoplasms showing myoepithelial differentiation, especially adenoid cystic carcinoma, poly-
morphous low-grade carcinoma, and others. Demonstration of luminal differentiation by
carcinoembryonic antigen and epithelial membrane antigen immunostaining favors the diag-
nosis of adenoid cystic carcinoma [1, 43]. In tumors with clear-cell morphologic character-
istics, the differential diagnosis includes hyalinizing clear-cell carcinoma, epithelial-myoepi-
thelial carcinoma, and metastatic renal cell carcinoma [46]. Melanoma, high-grade lymphoma,
or plasmacytoma must be ruled out when the tumor shows plasmacytoid differentiation.
With spindle cell morphologic characteristics, the most common differentials are sarco-
matoid squamous carcinoma, spindle cell melanoma, and schwannoma. To help distinguish
between them, the diagnostician should use specific morphologic criteria like melanin
pigment, prominent eosinophilic nucleoli (melanoma), a biphasic pattern with luminal differ-
entiation (adenoid cystic carcinoma and epithelial-myoepithelial carcinoma), Antoni A and
Antoni B areas (schwannoma), and an in situ squamous component (sarcomatoid squamous
carcinoma) in combination with appropriate immunohistochemical analyses [43, 47, 48].

The biological behavior of myoepithelial carcinoma is usually variable, with high recur-
rence rates (35%) and less frequently distant metastases (13%) [43, 45]. Up to 40% of
patients have been reported to have local recurrence, and 30% have distant metastases with
myoepithelial soft tissue carcinoma [49]. It has been reported that it should even be classified
as a high-grade neoplasm with a poor prognosis. In a study of 27 patients, 59% presented
local recurrence and 22% distant metastases. The presence of metastases is usually from
months to several years after resection [50]. Rarely do they present distant metastases;
however, metastatic sites mentioned in case reports include the lungs, kidneys, brain, liver,
pleura, peritoneum, and skin. Factors that may be associated with greater recurrence are cell
type (greater in clear cells), tumor length, and perineural invasion, and those associated with
a higher risk of metastasis have been described as positive margins, areas of extensive
necrosis, nuclear atypia, and a high mitotic index [9, 43, 51-54]. The evidence is based on
retrospective studies with small numbers of patients, but it seems that local recurrence rates
are high and with a high metastatic potential.
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Currently, there is no consensus with regard to the treatment of head and neck myoepi-
thelial carcinoma, due to its rarity. Wide surgical excision is always the first choice forlocalized
tumors. With a high local recurrence rate, initial surgery should be radical with sufficient
disease-free margins. As the most common site is the parotid gland, tumor invasion of the
facial nerve may occur. Attempts should be made to preserve the facial nerve if the primary
tumor is small and/or is far away from the facial nerve [41, 55]. Therefore, elective neck
dissection is not recommended routinely, and it is only applied when large cervical nodes are
present due to a low degree of involvement (<10%) [41, 50]. In patients with a clinically
negative neck, it was reported that performing lymph node sampling or dissection does not
impact overall survival and the possibility of presenting hidden metastases is less than 5%.
Among the possible factors that help predict lymph node involvement, the histological grade
has been mainly described [56].

The efficacy of adjuvant therapy has been assessed in case reports and small retrospective
studies [41, 57]. Radiotherapy is used as an initial therapy if surgery is contraindicated, or as
adjuvant therapy if a high risk of recurrence or metastasis is perceived, such as perineural
invasion or vascular embolism. An analysis of the National Cancer Database (2004-2013) was
performed, identifying 8,243 patients with tumors of the major salivary glands, mainly the
parotid in 90% of cases, and including patients with carcinoma ex pleomorphic adenoma, who
underwent surgery. Later they were stratified according to risk. Those at high risk had extra-
capsular extension or positive margins. Those in the intermediate group were those with any
of the following characteristics: pT3 or T4, N+, 2 or 3 histological grade, lymphovascular
invasion, or adenoid cystic carcinoma. Only those at high risk were reported to have experi-
enced an impact on overall survival when adding radiotherapy to treatment [58].

In a retrospective analysis that included 92 postoperative patients with myoepithelial
carcinoma, adjuvant radiotherapy demonstrated an impact on overall survival in high-grade (111
or IV) patients, with statistical significance [57]. Likewise, in another retrospective study
conducted in China, 23 patients were assessed, of whom 18 underwent surgery and 9 received
adjuvant radiotherapy (50-60 Gy). The survival rates at 3 and 5 years were 59% and 31.8%,
respectively. The local failure rate was 30.4%, and 8 patients presented distant metastases, with
the lung being the most affected site. There was no difference in survival or local control rates
between those who received surgery and those who received surgery and radiation therapy
(p = 0.059) [41]. The disease-free survival reported in an analysis of 51 cases was 31.9 months
[43]. In a separate case report of myoepithelial carcinoma of the head and neck by Nieder et al.
[59], postoperative radiotherapy after incomplete surgical resection also did not benefit local
control and survival. A clinical study from the Peking University of China [49] gave similar results,
with 8 out of 12 patients developing a recurrence after postoperative radiotherapy.

With regard to chemotherapy, the literature is more sparse. Xu et al. [41] reported 5
patients who received chemotherapy; 3 received the MAID regimen for sarcoma, as follows:
ifosfamide (2,500 mg/m?/day, continuous intravenous [CIV], days 1-3), doxorubicin (15 mg/
m?/day, CIV, days 1-4), and dacarbazine (250 mg/m?, CIV, days 1-4), and 2 received pacli-
taxel (175 mg/m?, CIV, day 1) and carboplatin (AUC = 5 or 6) with dacarbazine (125 mg/m?,
CIV, days 1-5), which usually entailed between 2 and 4 cycles of chemotherapy. Two patients
achieved a partial response with the MAID regimen. Although myoepithelial carcinoma can
recur and distal metastases may occur, it might be chemosensitive to the sarcoma chemo-
therapy regimen. Takayama et al. [60] and Noronha et al. [61] reported useful and sustained
responses to intra-arterial cisplatin with irradiation, or intravenous cisplatin/carboplatin in
combination with paclitaxel in separate case reports for malignant myoepitheliomas arising
in the head and neck or vulva. However, Nieder et al. [59] found no response to ifosfamide or
BCNU. The choice of drugs was dictated by the epithelial nature of the tumor. However,
whether survival was improved by this treatment is speculative and impossible to assess. In
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our case, a complete response was achieved with surgery followed by adjuvant chemotherapy
based on carboplatin and paclitaxel concurrent with radiotherapy; however, the patient
presented metastatic recurrence due to synchronous melanoma.

In 2006, the National Cancer Institute published the Surveillance, Epidemiology, and End
Results (SEER) monograph New Malignancies among Cancer Survivors: SEER Cancer Regis-
tries, 1973-2000 [62], which evaluated the risk of new malignant tumors after cutaneous
malignant melanoma and other first primary cancers. The monograph found that the overall
risk of subsequent primary cancers, excluding nonmelanoma skin cancers, increased by 24%
among melanoma survivors and that more than 20% of the new malignant tumors were also
melanomas. Bradford et al. [63] reported that the most common cancers with elevated risks
after an initial melanoma were prostate cancer (O:E, 1.15; EAR, 3.49), female breast cancer
(1.10; 1.34), and non-Hodgkin lymphoma (NHL) (1.25; 1.18). Risks were also significantly
increased for cancers of the salivary gland, small intestine and kidney, ocular melanoma, and
thyroid cancer, as well as for soft tissue sarcomas and chronic lymphocytic leukemia.

Conclusions

We reported a case of myoepithelial carcinoma of the parotid gland arising in a plasma-
cytoid myoepithelioma synchronized with melanoma in a 40-year-old woman, which has not
been reported yet in the literature. A complete response was achieved with surgery followed
by adjuvant chemotherapy based on carboplatin and paclitaxel concurrent with radiotherapy.
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