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Abstract  
 

Background: Numerous malignancies, both benign and malignant is hosted by the sinonasal cavity that poses a diagnostic 

and therapeutic challenge to otolaryngologist and pathologists. One of the extremely rare neoplasm of the sinonasal cavity 

is secretory carcinoma (SC), previously called, mammary analogue secretory carcinoma (MASC). Majority of MASCs are 

localized to the parotid and salivary glands however, it is rarely documented in the sinonasal tract. Herein, we review the 

reported cases and report a twenty-one-year-old female patient presented to our ear, nose & throat outpatient department 

of tertiary care center as a polyp in the nasal cavity initially, which was excised on first diagnoses with normal 

histopathology (H/P). However, a year later she has a recurrence with an invasive course, followed by surgical exploration 

and confirmed as “Secretory Carcinoma” (SC) on histopathology, immunohistochemistry & genetic confirmation. At two-

years follow-up, the patient has no clinical and radiological signs of recurrence. Aim: this review aims to outline the 

demographic, clinicopathologic, and confirmatory (radiologic, histopathologic, and immunohistochemistry) findings of the 

published cases. Methods: PubMed, Google Scholar, and MEDLINE search done with search words such as, secretary 

carcinoma, sinonasal tract, mammary analogue secretary carcinoma. Results: Total eight case including our case included 

in this review. The male/female ratio of occurrence of the SC of the sinonasal cavity was 3:5 (34.5:62.5%). Majority of the 

cases (7/8) reported in middle and old age group except one as reported in a 12 years old child. Equal case distribution 

among smoker ad non-smoker patients. The common symptoms were nasal obstruction, nasopharyngeal secretions, 

presence of mass, epistaxis and hyposmia. All cases were characterized by the presence of the ETV6-NTRK3 fusion 

transcript and / or rearrangement of ETV6 gene. Surgical excision with chemo/radiotherapy was the management 

considered in majority of the cases with good outcome. Almost all eight cases (100%) has no signs of recurrence both 

clinical and radiologically at a mean follow-up period of one year. Conclusion: Secretary carcinoma of the sinonasal tract 

is a new entity. More cases / studies are required to know the demographic, clinicopathologic nature, & prognosis of this 

newly emerging carcinoma. 

Keywords: Mammary Analogue Secretory Carcinoma (MASC), Secretory Carcinoma (SC), Primary, Sinonasal Cavity, 

Salivary gland tumors, Immunohistochemistry, Histopathology, Literature review. 

Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Mammary analogue secretory carcinoma 

(MASC) is a rare salivary gland neoplasm that was first 

reported in 2010 by Skalova et al., [1–4]. MASC is a 

cancer of the oral cavity and major salivary glands. It has 

microscopic and immunohistochemical features that are 

similar to those of secretory carcinoma (SC) of the 

breast, as well as histologic features that are similar to 

those of acinar cell carcinoma (ACC) of the salivary 

glands [5, 6]. According to recent studies, secretory 

carcinoma accounts for less than 0.3% of all salivary 

gland cancers. The majority of these cases were found in 

the parotid gland, with only a few documented cases in 

minor salivary glands. It was recently added to the fourth 

edition of the World Health Organization's (WHO) 

classification system for head and neck tumors [2-8]. As 
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mammary analogue secretory carcinoma, recently 

renamed secretory carcinoma (SC) of salivary glands [7]. 

 

 

 

 

CASE REPORT 
A 21-year-old female presented to ear, nose and 

throat (ENT) clinic in April 2018 with a right-side nasal 

obstruction. On clinical examination, right sided nasal 

polypoidal mass, red in color, not bleeding on touch was 

found (Fig-1). 

 

 
Fig. 1: Endoscopic nasal exam (right sided nasal polypoidal mass, red in color, not bleeding on touch) 

 

Computed Tomography (CT) scan, Pre and Post 

Contrast demonstrate right posterior nasal soft tissue 

mass (white arrows) isointense to hyperintense signal on 

T1, hypo-intense in T1and shows enhanced in post-

contrast image. It’s infiltrating the right medial and 

inferior turbinate causing obstruction of the nasal ostium 

and extending to the right hemisinus, superiorly to the 

sphenoid sinus and the sphenopalatine fossa, (Fig.2a, 

2b).  

 

  
Fig. 2a: Coronal T1      Fig. 2b: Axial T1 

 

Fig-(2a) Coronal T1, pre-contrast and (2b) 

Axial T1, post-contrast demonstrates right posterior 

nasal soft tissue mass (white arrows) hypo-intense in T1 

and shows enhanced in post-contrast image. It’s 

infiltrating the right medial and inferior turbinate causing 

obstruction of the nasal ostium and extending to the right 

hemisinus, superiorly to the sphenoid sinus and the 

sphenopalatine fossa. 

 

In March 2020, the patient presented with the 

same complaint although she did an operation a year ago 

and she was advised to do a CT scan with a clinical 

follow-up. In May 2021 she was complaining of nasal 

obstruction with nasal discharge, headache, hyposmia, 

and nasal bleeding. Examination showed that she was 

conscious, alert, oriented, and vitally stable, then an 

operation was planned for her the next day. 
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Fig. 3a: Coronal view- bone window    Fig. 3b: Axial view - bone window 

 

Fig-3a & 3b: Coronal and Axial non-enhanced 

CT scan shows complete opacification of the right nasal 

cavity with thick hyperdense secretion extended to 

sphenoidal sinus (white arrows), associated with 

sphenoidal sinus erosion best demonstrated on bone 

window (yellow arrow). Incidental findings: Evidence of 

right maxillary sinusitis. 

 

The operation was performed on 17 May 2021 

and right nasal polyp excision was done and 

consequently sent to laboratory. The microscopic 

examination for the excisional polyp showed well 

demarcated but focally infiltrative neoplasm with 

lobulated growth composed of a mixture of macrocytic, 

microcytic, and solid areas. The tumor cells are relatively 

monomorphic epithelioid cells with a moderate amount 

of vacuolated eosinophilic cytoplasm, and a central 

round nucleus with a small nucleolus and rare mitotic 

activity. The cystic spaces contained intraluminal colloid 

like eosinophilic secretions (Fig.3a). The 

immunohistochemistry profile was described as tumor 

cells diffusely and strongly positive for S100 protein, 

CK7 and gross cystic disease fluid protein 15 

(GCDFP15), which was focally positive. Other markers, 

such as transcription termination factor 1 (TTF1), 

thyroglobulin, SMA, P63, Calponin and DOG1 were 

negative and the mitotic (Ki67) index was About 5%. 

Genetic findings are characterized by the rearrangement 

of the ETV6 gene by FISH and/or the presence of the 

ETV6-NTRK3 fusion transcript. The morphological, 

immunohistochemical, and genetic workup features are 

consistent with secretory carcinoma (SC). 

 

The patient was seen after the operation on the 

next day and she was stable and discharged with 

medication to be seen after two weeks for follow-up. 

Two weeks later, in June 2021, she was admitted for 

another operation for the excision of the nasal tumor, and 

the microscopic examination for the excised part showed 

multiple fragmented tissues with normal covering 

pseudostratified epithelium, and submucosal mucous 

secreting glands (Fig.3b). Underlying cartilage and all 

surgical margins are free from malignancy. The 

immunohistochemistry profile was negative S100 and 

Ck7. 

 

The Histopathology of the Specimen Shows: 

Gross appearance: The specimen was received as 

multiple pieces of soft, tan-to-grey tissue collectively 

measuring 3x2x1cm 

 

Microscopic Findings (Fig-4a-d): 

Sections revealed a well-demarcated but focally 

infiltrative neoplasm with lobulated growth composed of 

mixture of macrocytic, microcystic and solid areas. The 

tumor cells are monomorphic and exhibit moderate 

amounts of vacuolated eosinophilic cytoplasm, central 

round nuclei and rare mitotic activity. The cystic spaces 

contain intraluminal colloid-like material which is PAS 

positive and diastase-resistant. The tumor cells are 

diffusely and strongly positive for cytokeratin-7 and 

S100, while they are focally positive for GCDFP15 and 

negative for TTF1, Thyroglobulin, SMA, Calponin and 

DOG1. The combination of morphologic features along 

with special stain findings and immune-profile lead to 

diagnosis establishment and exclusion of other mimics 

within the differential diagnosis. 
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Fig. 4a: H&E stain      Fig. 4b: H&E stain 

 

  

Fig. 4c- PAS stain     Fig. 4d: PAS stain 

 

Figure-3 (a & b): H & E - stained section of 

secretory carcinoma showing mixture of macro and 

microcystic and solid areas with colloid-like material in 

some spaces (3a), PAS special stain demonstrating PAS-

positive secretory material (3b), S100 (3c) and CK7(3d) 

immunostains are diffusely and strongly positive. 

The follow-up course in the last six months’ 

period for the patient remains un-eventful with four 

consecutive follow-ups in the otolaryngology outpatient 

clinic and radiotherapy clinics with no signs and 

symptoms of recurrence as evident by clinical and 

radiological evaluation (Fig-5a, b)  

 

  
Fig-5a: Coronal view - bone window    Fig-5b: Axial view - bone window 

(post-operative)       (post-operative) 
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Fig-5a and 5b Bone window CT (Post-

operative) shows no evidence of recurrence and 

confirmed the good reconstruction results obtained. 

 

The patient was followed in the otolaryngology 

clinic. Last visit was two years’ post-surgical 

intervention. Clinically there is no evidence of 

recurrence with normal looking mucosa on endoscopic 

evaluation (Fig.6). 

 

The patient’s events time line is graphically presented in 

figure-7. 

 

 
Fig. 6: Endoscopic view of the tumor site after 2 years of excision with complete mucosa normalization and no signs of 

recurrence. 

 

Case Timeline (Fig-7) 

 

 
Fig. 7 
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Table 1: Demographics / Clinical Evaluation of Reported Cases 
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Table 2: Demographics / Clinical Evaluation of Reported Cases (Cont…): 
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Table 3: Diagnostic Assessment (Radiological) 

 Pre-operative Post-operative (Follow-up) 

CT / MRI  

Findings Extension/Infiltration Findings Extension/  

Infiltration 

Martina et 

al., [18]. 

 

Rt. sided nasal 

polypoidal mass 

------------------------------- No signs of 

recurrence  

None  

Rt. sided nasal 

polypoidal mass 

CT scan revealed a mass in the right nasal cavity, 

extending into the nasopharynx. 

No signs of 

recurrence  

None  

Xu et al., 

[19]. 

Lt. maxillary sinus 

mass 

CT scan revealed soft tissue density in the left 

maxillary sinus 

No signs of 

recurrence  

None  

Willis et al., 

[20]. 

Lt. sided post. nasal 

soft tissue mass 

CT scan revealed soft tissue density in the left 

maxillary sinus, extending through the ethmoid 

sinus and posterior nasal cavity. 

No signs of 

recurrence  

None  

Cardoni et 

al., [21]. 

Mass at Rt. 

Maxillary sinus 

CT scan revealed a large mass (62 mm × 48 mm) 

obliterating the maxillary sinus was seen having 

osteolytic appearance and uneven post-contrast 

enhancement. 

No signs of 

recurrence  

None  
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Klubíčková et 

al., [22]. 

Mass at Rt. 

Maxillary sinus 

extending to the Lt. 
orbital cavity. 

CT scan revealed the tumor filled the left maxillary 

sinus, extended into the nasal cavity, and infiltrated 

in to the orbit. 

No signs of 

recurrence 

(Under follow-up) 

--------- 

 A mass in the left nasal cavity, measuring 18 mm in 
the greatest dimension 

  

Present Case Rt. sided post. nasal 
soft tissue mass. 

CT scan revealed mas (3 x 2 x 1 cm), at Rt. medial 
& inferior turbinate / obstructing ostium extending 

to Rt. hemisinus, sphenoid sinus & sphenopalatine 

fossa superiorly. 

No signs of 
recurrence / good 

reconstruction 

None  

 

Table 4: Confirmatory Assessment (Histopathology) 

Author (s) Microscopic Examination Mitotic 

Index 

(Ki67) 

Martina et 

al., [18]. 

 

The tumor was un-encapsulated, exhibiting tubular, papillary, and microcystic growth 

patterns with invasive margins and low-grade nuclei. It contained abundant eosinophilic 

homogenous extracellular periodic acid-Schiff with diastase-positive material. 

MIB1 

5% 

(Low) 

Un-encapsulated and composed of tubular, papillary, and microcystic growth patterns with 

invasive margins with low-grade vesicular and round to oval nuclei with fine, granular 

chromatin. Abundant eosinophilic homogenous extracellular periodic acid-Schiff with 

diastase–positive material was present / composed of solid microcystic growth patterns, in 

places divided by thick hyalinized fibrous septa with focal necrotic areas. 

MIB1 

40% 

(High) 

Xu et al., 

[19]. 

The tumor was infiltrative, with acinar, tubular, and microcystic growth patterns. It had 

dense eosinophilic secretions, vesicular chromatin-filled nuclei, and eosinophilic granular 

to clear vacuolated cytoplasm, with higher grade component with solid growth, nucleoli, 

and nuclear pleomorphism.  

10 per 10 high power fields (High grade transformation) 

-------- 

Willis et al., 

[20]. 

The biopsy specimens revealed multiple adenocarcinoma fragments with a cribriform 

growth pattern, confluent tumor necrosis, eosinophilic to slightly vacuolated cytoplasm, 

mild nuclear pleomorphism, and abundant mucin production. greater degree of cytologic 

atypia and necrosis. 

-------- 

Cardoni et 

al., [21]. 

The biopsy revealed vacuolated eosinophilic cytoplasm, high nuclear/cytoplasmic ratio, 

dense chromatin, and luminal secretion positive for PAS and PAS-D. Cells were growing 

in papillary and tubular/follicular forms, with high mitotic index, necrosis, and peri-neural 

invasion foci. 

60% 

(High) 

Klubíčková 

et al., [22]. 

The tumors, primarily in hypercellular solid and dense cribriform nests, grew extensively 

in the nasal cavity's submucosa. Minor sections had high-grade cytological characteristics, 

clustering large nuclei with prominent eosinophilic nucleoli, and mild to moderate pale 

eosinophilic cytoplasm. 26 mitotic figures / 2.4mm2 - High grade. 

42%  

(High) 

The tumors penetrated the nasal cavity's submucosa, exhibiting high-grade features in 

dense cribriform nests with central necrosis, large nuclei, prominent eosinophilic nucleoli, 

clear cytoplasmic vacuoles, and stromal chronic inflammation in abluminal cells. 17 

mitotic figures / 2.4mm2 - High grade. 

51%  

(High) 

Present Case Well demarcated but focally infiltrative neoplasm with lobulated growth composed of a 

mixture of macrocytic, microcytic, and solid areas. Tumor cells are monomorphic 

epithelioid cells with a central round small nucleus, and rare mitotic activity, with cystic 

spaces containing intraluminal colloid-like eosinophilic secretions. 

5%  

(Low) 

 

Table 5: Confirmatory Assessment (Immunohistochemistry) 

 AUTHORS  

Martina et al., 

[18]. 

Xu et al., 

[19]. 

Willis et al., 

[20]. 

Cardoni et al., 

[21]. 

Klubíčková et al., 

[22]. 

Present 

Case 

CASES 1 2 3 4 5 6 7 8 

MARKERS         

AR      (-) (-)  

Calponin    (-)    (-) 

CDX2 (-) (-)  (-)   (-)  

CK7 (+) (+) (+) (+) (+) (+) (+)  

CK8      F*(+)   
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CK14       (+)  

CK17         

CK18      (+) (+)  

CK19    (+)  (+) (+)  

CK20 (-) (-)  (-)     

CK 

(AE1/AE3) 

    (+)    

CK5/6    (-)  (-) (-)  

DOG1  (-)    F*(+) (-) (-) 

EMA     (+)    

GATA1         

GATA3  (+)  (+)  (+) W* (+)  

GCDFP15 F*(+) (+) 

EM* 

(+) (+) (-)   (+) 

Her2      (-) (-)  

Mammaglobin (+) F*(+) (+)   (-) (-)  

MUC      (-) (+)  

NOR1       (-)  

Pan Trk (+) (+)    (+) (+)  

p16        (-)  

P40      F*(+) (+)  

P63 (-) (-)   (-) F*(+) (+) (-) 

S100 (+) F*(+) (+) (+) (+)  (+) (+) 

SALL4      (-)   

SATB2 (-) (-)       

SOX10 (+) (+)   (+) (+) (+)  

SMA     (-) (-) (-) (-) 

Stat5  (+)       

Stat6        (-) 

TTF1    (-)  (-)   

Thyroglobulin         (-) 

Vimentin     (+) (+)    

 

Table 6: Confirmatory Assessment (Genetic Findings) 

Author (s) Cases Positive for 

Martina et al., 

[18]. 

 

Case-1 Characterized by the presence of the ETV6-NTRK3 fusion transcript and / or 

rearrangement of ETV6 gene by FISH 

Case-2 Characterized by the presence of the ETV6-NTRK3 fusion transcript and / or 

rearrangement of ETV6 gene by FISH 

Xu et al., [19]. Case ETV6 rearrangement was shown by fluorescence in-situ hybridization (FISH) with a 

commercial ETV6 break apart probe. 

Willis et al., 

[20]. 

Case Positive for rearrangement of the ETV6 (12p13) locus in 92% of 100 interphase cells 

analyzed. 

Cardoni et al., 

[21]. 

Case Characterized by the presence of the ETV6 (exon-5) -NTRK3 (exon-15) fusion transcript 

and / or rearrangement of ETV6 gene 

Klubíčková et 

al., [22]. 

Case-1 RNA-sequencing revealed an identical ETV6::NTRK3 fusion involving exon 5 of the 

ETV6 gene and exon 15 of the NTRK3 gene. 

Case-2 RNA-sequencing revealed an identical ETV6::NTRK3 fusion involving exon 5 of the 

ETV6 gene and exon 15 of the NTRK3 gene. 

Present Case Case Characterized by the rearrangement of the ETV6 gene by FISH and/or the presence of 

the ETV6-NTRK3 fusion transcript. 

 

DISCUSSION 
Mammary gland analogue Secretory carcinoma 

is a newly discovered kind of salivary gland carcinoma. 

This disease is rare and can affect children and 

adolescents [9, 10]. Adult individuals are most likely to 

develop secretory carcinoma of the salivary gland (SC). 

The youngest case reported was a 5-year-old girl from 

the United States, while the oldest was an 87-year-old 

woman from Australia [9-12]. Several researches have 

been published that detailed clinical, histologic, and 

immunohistochemical characteristics of MASC 13. Up to 

date, there have been over 100 cases of MASC recorded 
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in the literature, with the parotid gland being the most 

common site of occurrence [11].  

 

Although the majority of SCs affect the major 

salivary glands, yet about 30% of them can develop in 

minor salivary glands, and mostly in the oral cavity. SCs 

in the sinonasal tract appear to be rare, however, there 

have been some recorded cases [11–16]. Cardoni et al., 

[21], reported a 12-year-old female child with large mass 

at Rt. Check which then turned as SC of the Rt. Maxillary 

sinus with good prognosis. Other reported cases 

including our case were in the middle and old age 

patients.  

 

SCs are slow-growing tumors that are 

discovered incidentally during a physical examination 

[9]. The most common Presentation of MASC is a slowly 

growing painless nodule. Pain, skin infiltration, 

ulceration, cervical lymphadenopathy, and facial nerve 

involvement are some of the other reported symptoms 

[11]. The commonly reported symptom among the 

reported cases included in this review were, nasal 

obstruction, nasopharyngeal secretions, presence of 

mass, epistaxis and hyposmia. The demographic and 

clinical evaluations of the included cases is given in 

Table-1. 

 

Imaging has only been described in a small 

number of cases, thus, relying on imaging as a diagnostic 

modality has not been well reported. Radiological such 

as CT/MRI helps in the severity and extension/invasion 

of the disease as seen in almost all patients of the present 

review. Imaging details for the included cases are 

presented in Table-2.  

 

To date, the only definitive approach to 

diagnose MASC is excisional biopsy of the mass 

followed by further histological investigation 11. 

Histopathological confirmation done for all eight 

patients as given in Table-3.  

 

MASC has a lobulated development pattern and 

is frequently formed of microcystic, tubular, and solid 

structures with copious eosinophilic homogenous or 

bubbly secretions. And commonly positive for GCDFP-

15 mammaglobin, S100, and CK7 

immunophenotypically, but negative for DOG1 [14-17]. 

The immunohistochemistry of the included patients is 

presented in Table-4 

Surgical excision is the most common treatment 

for SC as seen in almost all eight cases included in this 

review. Despite the lack of evidence on treatments and 

outcomes, SC appears to be a low-grade malignant tumor 

with a good prognosis. However, in a significant number 

of cases, recurrences and local tumor metastases have 

previously been reported [12]. Almost all eight cases 

(8/8-100%) show good prognosis with no signs of 

recurrence both clinically and radiologically at a mean 

follow-up interval of one year. 

 

CONCLUSION 
Secretory Carcinoma (SC) is a newly 

discovered kind of salivary gland carcinoma that appears 

as a slow-growing, painless nodule. It has been 

documented in a number of sub-sites of the head and 

neck and rarely in sinonasal cavity. It poses a diagnostic 

challenge both for otolaryngologists and pathologists. A 

definitive diagnosis is made by excisional biopsy of the 

mass followed by histopathological analysis. This review 

highlights the notion that more cases / studies are 

required to know the demographic, clinicopathologic 

nature, & prognosis of this newly emerging carcinoma. 
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Abbreviations 

Abbr. Description Abbr. Description 

SC Secretory Carcinoma FISH Fluorescence in situ 

MASC Mammary Analogue Secretory Carcinoma GCDFP-15 Gross Cystic Disease Fluid Protein-15 

DOG-1 Discovered on DIST-1 SMA Smooth Muscle Actin 

GCDFP-15 Gross Cystic Disease Fluid Protein-15 TRK Tropomyosin receptor kinase 

CK7 Cytokeratin-7 EMA Epithelial membrane antigen 

PAS-positive Periodic Acid-Schiff HPF High power field 

TTF-1 Transcription Termination Factor-1 PCR Protein chain reaction 
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CT Computed Tomography  MRI Magnetic resonance imaging 

WHO World Health Organization   

Rt. Right   

Lt. Left   

RT Radiotherapy    

M Male   

F Female   

+ve Positive   

-ve  Negative   

NA Not available    
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