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Mammary analogue secretory carcinoma of parotid gland: Literature review and
experience of a dedicated cancer institution in Pakistan
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Abstract

Mammary Analogue Secretory Carcinoma (MASC) is a rare
pathology of the salivary gland, most commonly
involving the parotid gland. The objective of this study
was to identify the characteristic features of MASC and its
treatment outcomes. A retrospective review of 12
patients with histological diagnosis of MASC, who were
managed between 2010 to 2019, was carried out at the
Shaukat Khanum Memorial Cancer Hospital & Research
Centre, Lahore. Their mean age was 34+16 years. There
were 9 (75%) male and 3 (25%) female patients. Painless
slow growing swelling was the most common presenting
symptom. All the patients had undergone surgical
excision with or without neck dissection, followed by
adjuvant treatment. Of these, six patients had T2 tumours,
while four had cervical lymph node metastasis. The mean
follow-up period was 23+21 months. Local recurrence
was seen in one patient. MASC is considered a low-grade
tumour with good prognosis which can be treated with
curative intent of surgery followed by radiotherapy
effectively.
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Introduction

Mammary analogue secretory carcinoma (MASC) is a rare
pathology arising in the salivary glands. It has been
recognised recently and is most commonly seen in the
parotid gland.? It resembles the genetic and
histopathological features of an equally rare pathology of
the breast secretory carcinoma (SC).2 Skalova et al in 2010
described MASC as a separate entity, and later on it was
included in the fourth edition of the World Health
Organisation's (WHO) classification of head and neck
tumours.1-7

Histologically it is a distinctive entity, and the use of
certain immunohistochemical stains (IHC) help making
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the diagnosis. However, the histopathological features of
these tumours overlap with other salivary gland
pathologies, such as low grade mucoepidermoid, acinic
cell carcinoma and adenocarcinoma.8 It is associated with
a translocation t(12;15) (p13; g25) resulting in the fusion
gene ETV6-NTRK3. This translocation is commonly seen in
secretory carcinoma of the breast, although it is not
common in other salivary tumours.”910 A chimeric
tyrosine kinase is encoded by the fusion gene which plays
a major role in carcinogenesis due to its potential
transformation activity.8

On microscopic examination, it has solid and microcystic
areas containing colloid-like Periodic Acid-Schiff (PAS)
stain-positive material and appearance with low grade
nuclei and granular cytoplasm.!" |Initially, it was
considered a tumour with low malignant potential. The
carcinoma cells, seen microscopically, contain pink
vacuolated cytoplasm which forms different patterns
including solid, microcystic and tubular, and uniformly
expressed S-100 proteins and mammaglobin.
Histologically, as MASC has similar features of other
salivary tumours, fine needle aspiration (FNA) helps in
deducing a conclusive diagnosis.12

More than 200 case reports and series have been reported
in the literature till now. Previous studies have suggested
that MASC are more commonly seen in men and presents
as painless mass, gradually increasing in size. IHC stains
are positive for epidermal growth factor receptor, S-100
protein and vimentin in MASC, whereas oestrogen
receptor, progesterone receptor and Human Epidermal
Growth Factor Receptor 2 (HER2) are negative.3

Surgical resection is the treatment of choice. Literature
shows few patients who have received adjuvant
radiation and chemotherapy as well. The recurrence rate
is low and the overall and disease-free survival is
excellent; therefore, the clinical course of MASC is
considered favourable.’3 The main objective of the
current study was to identify the characteristic features
of MASC and its treatment outcomes as well as the
prognostic factors affecting it.

Patients/Methods and Results
Prior exemption for this study was sought from the
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Table-1: Characteristic features and clinical data of patients with MASC.
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Age / Sex DOS FNAC Surgery ND P Stage LN Radiation Gy/Fr
33/M 12 MASC Total parotidectomy No T2Nx - 55/20
33/M 36 ADC Total parotidectomy Yes T3N2b n 60/30
37/F 12 MASC Total parotidectomy No T2Nx - 50/20
38/M 6 MASC Total parotidectomy No T2Nx - 50/20
26/M NA MASC Total parotidectomy Yes T2N1 01 50/20
36/F 24 MASC Total parotidectomy Yes T3N1 01 55/20
20/F 3 MASC Total parotidectomy Yes T2NO - 60/30
21/M 24 Adi(C Total parotidectomy Yes T2NO - 60/30
24/M 24 ADcC Total parotidectomy No T4Nx - 60/30
23/M 36 MASC Superficial parotidectomy No TINx - 50/20
49/M 3 MASC Total parotidectomy Yes pT3N2b 16 60/30
78/M 6 MASC Total parotidectomy Yes pT2NO - 50/20

DOS: Duration of symptoms, FNAC: Fine needle aspiration cytology, ND: Neck dissection, LN: Lymph node, PN: Perineural, LV: Lymphovascular, Gy: Grays, Fr: Fractions, M: Male, F: Female, MASC: Mammary
analogue secretory carcinoma, ADC: Adenocarcinoma, ADcC: Adenoid cystic carcinoma, AciCC: Acinic cell carcinoma.

Institutional Review Board (IRB) and data was collected in
October, 2020. Twelve patients with histological
diagnosis

of MASC from 2010 to 2019 were

Figure-1: Haematoxylin and eosin-stained slides showing an invasive neoplasm
composed of large cells with abundant cytoplasm, small nuclei arranged in solid and
microcytic growth pattern at 4x (A), 10x (B) and 40x (C) magnification.

proven diagnosis of MASC arising from the Parotid gland
being treated with curative or palliative intent at Shaukat
Khanum Memorial Cancer Hospital & Research Centre,
Lahore, were included in the study. Patients with distant
metastasis, incomplete treatment, who were lost to
follow-up or with incomplete data were excluded.

The patients' clinical data was analysed for age, sex,
duration of symptoms, associated neurological deficit,
TNM staging, fine needle aspiration cytology (FNAC), type
of surgery, recurrences and follow-up period. All patients
had undergone surgery followed by radiotherapy for
close or involved margins, lymph node metastasis or
advanced clinical stage.

Table-1 summarises the characteristic and clinical
features of the patients included in the study. Twelve
patients were identified with the final diagnosis of MASC
of the parotid gland from 2010 to 2019. The patients were
between 20 to 78 years of age at the time of diagnosis
with the mean age being 34+16 years. There were 9 (75%)
male patients as compared to 3 (25%) female patients. All
12 (100%) patients presented with slow growing painless
swelling of the parotid gland, while 3 (25%) patients
complained of occasional pain at the site of swelling. Only
1 (8.3%) patient presented with facial nerve weakness at
the time of presentation.

Pre-operative work up was performed in all the patients
which included radiological imaging and FNAC. FNAC
revealed MASC in majority of the patients. Adenoid cystic
carcinoma, Adenocarcinoma, and Acinic cell carcinoma
were reported in one patient each.

The treatment modality selected for all patients was
surgery, followed by radiotherapy. Superficial
parotidectomy was done in one patient as MASC was
confined to superficial lobe, while eleven patients
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Figure-2: Immunohistochemical stained slides negative for p40 (A) and showing
adequate cytoplasmic staining for Mammaglobin (B) and strong nuclear expression
with GATA3 (C).

underwent total parotidectomy. Neck dissections were
performed on seven patients, out of which level | - lll and
level -V were done in one patient each, level Il - IV neck
dissections were performed in the remaining patients.
Five patients had mild temporary facial nerve weakness
postoperatively. Postoperative radiotherapy was given to
all patients with curative intent except for one patient
who was treated with palliative intent.

The mean size of the tumour was 2.63+1.66cm. The
Eighth edition staging system of the American Joint
Committee for Cancer (AJCC)'4 was used to stage the
disease. Six patients had T2 tumours followed by size T3
tumour in 4 patients. Four patients were reported to have
cervical lymph node metastasis, 2 patients had N2b
disease, whereas 2 patients had N1 disease. Overall, stage
Il disease was seen more commonly in our patients. Half
of the patients had surgically positive margins on final
histopathology. Lymphovascular invasion was reported in
2 patients, whereas perineural invasion was reported in 1
patient.
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All the patients were classified as low-grade carcinoma
except for two who were graded as high-grade
carcinoma. Extracapsular spread was not identified on
any of the final histopathology specimen. Histologically,
the tumours showed large cells with abundant cytoplasm,
small nuclei arranged in solid and microcystic growth
pattern (Figure-1). The tumour's cells were negative for
p40 stain and showed adequate cytoplasmic staining for
Mammaglobin and strong expression with GATA
immunohistochemical stain (Figure-2).

All the patients included in the study were followed-up
postoperatively. The follow-up period ranged from 12 to
78 months with the mean of 2321 months. Recurrence
was seen in one patient at 48 months in the local parotid
region and salvage surgery with wide local excision was
done.

Conclusion

The study showed MASC is a low grade salivary gland
tumor treated effectively with surgery followed by
radiotherapy. The risk of cervical and distant metastasis is
low with an excellent overall and disease free survivall.

Disclaimer: None to declare.
Conflict of Interest: None to declare.
Funding Disclosure: None to declare.

References

1. Bissinger O, Gotz C, Kolk A, Bier HA, Agaimy A, Frenzel H, et al.
Mammary analogue secretory carcinoma of salivary glands:
diagnostic pitfall with distinct immunohistochemical profile and
molecular features. Rare Tumors 2017; 9: 7162.

2. Boon E, Valstar MH, van der Graaf WTA, Bloemena E, Willems SM,
Meeuwis CA, et al. Clinicopathological characteristics and
outcome of 31 patients with ETV6-NTRK3 fusion gene confirmed
(mammary analogue) secretory carcinoma of salivary glands. Oral
Oncol 2018; 82: 29-33.

3. Hindocha N, Wilson MH, Pring M, Hughes CW, Thomas S.
Mammary analogue secretory carcinoma of the salivary glands:
a diagnostic dilemma. Br J Oral Maxillofacial Surg 2017; 55:
290-2.

4, Jin'S, Ma H, He Y. Preservation of Facial Nerve With Adjuvant
Radiotherapy for Recurrent Mammary Analogue Secretory
Carcinoma of Parotid Gland. J Craniofac Surg 2016; 27: e364-6.

5. Khalele BA. Systematic review of mammary analog secretory
carcinoma of salivary glands at 7 years after description. Head
Neck 2017; 39: 1243-8.

6. Oza N, Sanghvi K, Shet T, Patil A, Menon S, Ramadwar M, et al.
Mammary analogue secretory carcinoma of parotid: Is
preoperative cytological diagnosis possible? Diagn Cytopathol
2016; 44: 519-25.

7. Skalova A, Vanecek T, Sima R, Laco J, Weinreb |, Perez-Ordonez B,
et al. Mammary analogue secretory carcinoma of salivary glands,
containing the ETV6-NTRK3 fusion gene: a hitherto undescribed
salivary gland tumor entity. Am J Surg Pathol 2010; 34: 599-608.

8. Tokuzen N, Goda H, Nakashiro K. Locally advanced mammary
analogue secretory carcinoma of the parotid gland. Int J Oral



953

10.

11.

Maxillofac Surg 2019; 48: 865-8.

Ngouajio AL, Drejet SM, Phillips DR, Summerlin DJ, Dahl JP. A
systematic review including an additional pediatric case report:
pediatric cases of mammary analogue secretory carcinoma. Int J
Pediatr Otorhinolaryngol 2017; 100: 187-93.

Rastatter JC, Jatana KR, Jennings LJ, Melin-Aldana H. Mammary
analogue secretory carcinoma of the parotid gland in a pediatric
patient. Otolaryngology Head Neck Surg 2012; 146: 514-5.

Salat H, Mumtaz R, lkram M, Din NU. Mammary Analogue
Secretory Carcinoma of the Parotid Gland: A Third World Country
Perspective-A Case Series. Case Rep Otolaryngol 2015; 2015:

12.

13.

14.

Mammary analogue secretory carcinoma of parotid gland: Literature review and experience...

697254.

Gupta K, Patwa HS, Niehaus AG, Filho GOF, Lack CM. Mammary
analogue secretory carcinoma presenting as a cystic parotid mass.
Radiol Case Rep 2019; 14: 1103-8.

Lee DH, Kim JH, Yoon TM, Lee JK, Lim SC. Outcomes of treatment
of mammary analogue secretory carcinoma of the parotid gland.
Br J Oral Maxillofac Surg 2020; 58: 158-62.

Zanoni DK, Patel SG, Shah JP. Changes in the 8th edition of the
American Joint Committee on Cancer (AJCC) staging of Head
and Neck Cancer: Rationale and Implications. Curr Oncol Rep
2019; 21: 52.

Vol. 72, No. 5, May 2022



