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Case Vignette

• 28 year old man 

• Foreign body sensation in right eye

• Progressively worsening irritation x 4 
months

• Upper eyelid swelling, blurred vision and 
diplopia x 6 weeks prior to presentation

• Past medical and surgical history 
unremarkable





Examination

• Visual acuity:

• 20/100 OD (20/30 with hyperopic refraction)

• 20/20 OS

• Displacement:  OD 6 mm downward, 4 mm 
inward 

• Palpable nodular mass in right superotemporal
orbit

• Ballotment: firm

• Restriction: adduction, abduction and upgaze

• Fundus: superotemporal choroidal folds





Imaging: Axial CT



Imaging: Coronal CT



• Heterogeneous enhancing mass in the 
right lacrimal gland primarily extraconal
with some intraconal component

• 2.7 x 1.9 x 2.4 cm

• Tumor effects:

• Compression of the optic nerve

• Posterolateral globe deformation

• Scalloping of the adjacent bone

• Proptosis

Imaging



Imaging: Ultrasound



Resection (Dr J. Rootman)



Pathology: Gross Appearance

Brown liquid oozed out on sectioning



Pathology: Microscopic Appearance



Pathology: Microscopic Appearance



Pathology: Microscopic Appearance



PAS with diastase



Hemosiderin and iron



DIAGNOSIS?

Acinic cell carcinoma
papillary microcystic type

But is it?



Lacrimal tumor

• Original diagnosis (2005):

• Acinic cell carcinoma, papillary microcystic 
type

• Zymogen granule-poor

• Referred to BC Cancer Agency

• No adjuvant treatment recommended



Am J Surg Pathol 2010 v34 p599





Secretory Carcinoma of the Breast



S100 mammaglobin

GATA3 & STAT5a p63 & K5



Am J Surg Pathol 2010 v34 p599

t(12;15)(p13;q25)



Mammary Analogue Secretory 
Carcinoma (MASC)

• (Mis)diagnosed as:

• Acinic cell carcinoma
• especially the zymogen poor papillary 

microcystic type

• Cystadenocarcinoma

• Adenocarcinoma NOS

• Mucoepidermoid carcinoma

• Papillary adenocarcinoma 

• Adenoid cystic carcinoma



S100 mammaglobin

MUC1

Further testing on our case



ETV6 break apart FISH



REVISED 
DIAGNOSIS

Mammary analogue secretory 
carcinoma

of the lacrimal gland



Further testing-Copenhagen

• NTRK3 break-apart probe

• NGS identified fusion between 

exon 5 ETV6 and exon 14 NTRK3



Vancouver, Copenhagen

• 350 lacrimal tumors reviewed

• No other cases of SC/MASC

• No other cases of acinic cell carcinoma

• Hyrcza et al. AJO 2018; 193: 178-83.



Mammary Analogue Secretory 
Carcinoma (MASC)

• Not reported in the lacrimal gland to-date

• Rare but increasingly recognized in the salivary 
glands and oral cavity

• Characterized by ETV6-NTRK3 translocation in 
about ¾ of tumours

• ETV6 translocation with other partners in the 
remaining cases

• Was renamed Secretory Carcinoma in the 2017 
WHO Classification of Head and Neck Tumours



Mammary Analogue Secretory 
Carcinoma (MASC)

• Typical appearance
• Partially cystic

• Papillary

• Microcystic

• Hobnailing

• No zymogen granules

• PASD+ secretions

• Vacuoles

• Low grade nuclei

• Mitoses rare



Natural History of MASC

• Initial reports suggested a low grade 
malignancy with potential for local 
recurrence

• How does it compare to acinic cell 
carcinoma?

Histopathol 2012 v61 p387



BC Cancer Agency MASC Study

• 30-year retrospective study of all major 
salivary gland malignancies treated in 
BC

• 22 MASC cases: 14♂ 8♀

• Age range: 17-74 years (mean: 45)

• Bimodal age distribution:
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BC Cancer Agency MASC Study -

Pathology

• Original diagnoses:

• acinic cell carcinoma (16)

• adenocarcinoma NOS (3)

• mucoepidermoid carcinoma (2)

• papillary adenocarcinoma (1)

• Grade:

• 15 low grade 

• 7 intermediate grade



BC Cancer Agency MASC Study -

Outcomes

• Mean clinical follow up: 70 months
(range: 1 – 548 months)

• Mean survival follow up: 102 months
(range: 8 – 553 months)

• Outcomes (n = 22):

• 20 alive and disease-free

• 1 death of other causes (disease-free)

• 2 local recurrences

• 1 death from disease



BC Cancer Agency MASC Study

• MASC is a low grade malignancy in 
parotid gland

• Compared to acinic cell carcinoma:

• Affects younger population

• More common in men

• Has better outcomes:

• Local recurrences are rare (2)

• One death





MASC/SC Molecular Testing

• ETV6 break-apart FISH

• ETV6-NTRK3 fusion PCR:

• Classical: ETV6 exon 5 - NTRK3 exon 15

• Atypical:  ETV6 exon 4 - NTRK3 exon 14

• Is FISH/PCR testing necessary?

• Not when histology and IHC for 
S100/mammaglobin/Cam5.2 are diagnostic

• Necessary for atypical cases



MASC – Treatment

• Current data suggests surgical 
resection with clear margins is 
sufficient

• Radiotherapy may be considered if 
positive margins or evidence of high 
grade transformation



Summary

• Lacrimal gland is a modified sweat gland 
as are the salivary glands

• Lacrimal gland neoplasms parallel the 
salivary tumors

• This case illustrates that the same tumors 
affect both gland types



Beyond Lacrimal Gland

• MASC could potentially also arise in:

• Accessory lacrimal glands of the eyelid, 
fornices, and the caruncle

• Has now been reported in eyelid skin

• Also lung, thyroid, esophagus
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