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A B S T R A C T

Mammary analog secretory carcinoma (MASC) is a recently identified neoplasm of the salivary glands, which
harbors the distinctive ETV6-NTRK3 oncogenic fusion gene from other salivary malignant tumors. MASC shares
morphologic characteristics with acinic cell carcinoma (AciCC) and mucoepidermoid carcinoma (MEC), and is
more likely to metastasize to the regional lymph nodes. Thus differentiation among other salivary gland tumors
is important. We present a rare pediatric case of parotid gland MASC in a 12-year-old girl and a review of world
literature.

Introduction

Mammary analog secretory carcinoma (MASC), first proposed by
Skalova in 2010 [1], is a recently identified disease entity of the sali-
vary glands. Its name comes from the strongly morphologic and im-
munohistochemical resemblance to a secretory carcinoma of the breast.
Both MASC and secretory carcinoma of the breast share the same ba-
lanced chromosomal translocation t(12; 15) (p13; q25), which leads to
an oncogenic fusion gene ETV6-NTRK3. This fusion gene encodes a
chimeric tyrosine kinase that is known to play an important role on its
oncogenesis [2]. In the past, MASC was frequently classified as acinic
cell carcinoma (AciCC) due to its overlapping morphology, especially in
zymogen-poor types. In addition to AciCC, other cases were originally
designated as cystadenocarcinoma, mucoepidermoid carcinoma, or
signet ring adenocarcinoma, but were reclassified as MASC after con-
firming the presence of at ETV6 rearrangement [3]. Bishop et al. re-
ported 19% of parotid gland and 79% of extra-parotid gland tumors
originally diagnosed as AciCC were re-classified as MASC [4]. Thus,
correctly diagnosing MASC requires careful interpretation.

MASC most often involves parotid gland, and have a male pre-
dominance. Patient ages range from 13 to 77 years, with an average age
of 44.7 years [3,5–7]. Here we present a case of MASC occurring in a
12-year-old girl, who presented with a tender slowly enlarging infra-
auricular mass, along with literature review of this neoplasm.

Case report

A 12-year-old girl presented with a 2-month history of a right infra-
auricular mass. She was generally in good health before. She had visited
local clinic before, but the swelling persisted. Physical examination
revealed a 2-cm firm, tender mass over right infra-auricular area, with
no overlying skin changes. Facial nerve function was preserved, and
there was no palpable lymphadenopathy. Acute lymphadenopathy or
parotid tumor was the tentative diagnosis. Complete blood count and
differential count were all within normal limits. A computerized to-
mography revealed a superficial parotid tumor, about 2.7 cm in size,
with poor demarcation and central low density (Fig. 1). Reactive lym-
phadenopathy was also found.

Superficial parotidectomy was proceeded with the use of nerve
stimulator for facial nerve identification and preservation. A mass of
approximately 3× 2 cm was harvested from right parotid. No facial
palsy was identified upon postoperative follow-up.

The excised parotid gland measured 2.8×1.7×1.7 cm in size and
weighed 4.38 g. On cut, the tumor located at the central of the super-
ficial lobe of the parotid gland, measuring 2.2×1.6×1.2 cm in size.
Grossly, the tumor was gray-white composed of variable fibrous wall
and with central hemorrhagic and cystic change (Fig. 2A). The tumor
was not encapsulated, and showed focal invasion to the surrounding
wall, with 0.1 cm away from the nearest soft tissue margin. Micro-
scopically, the tumor was composed of cells with eosinophic cytoplasm
and secretion (Fig. 2B–C). There was no obvious cytologic atypia. Foci
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of lymphoid cell infiltrate and aggregation within or around the car-
cinoma lesion were also noted. No lymphovascular or perineural in-
vasion was identified. The immunohistochemical staining was positive
for CK7, S-100, GATA3, and negative for P63, actin, Calponin and DOG-
1 (Fig. 2D). Additional special stains showed positive for periodic acid
Schiff (PAS) and mucicarmine. The specimen was submitted to ETV6
break-apart fluorescence in situ hybridization (FISH), and ETV6-NTRK3
fusion transcript was detected (Fig. 3). The final diagnosis was mam-
mary analog secretory carcinoma staged as pT2, pNx, pMx, stage II
salivary carcinoma. After discussing this case in our multidisciplinary
tumor board, no further surgical intervention (total parotidectomy or
selective neck dissection) or adjuvant therapy (radiation) was re-
commended. The patient will have a close follow up for first five years.

Discussion

In 2010, Skalova et al. reviewed the pathology of 16 salivary gland
tumor cases with secretory features. The authors identified the fol-
lowing histological features, in particular the absence of zymogen
granules, strong staining for mammaglobin, and the presence of abun-
dant extracellular colloid-like material, which were unfit with the ex-
isting pathological classification of known salivary gland tumors. After
noting features reminiscent of secretory carcinoma of the breast, the
authors found that 15 of the cases also tested positive for the ETV6-
NTRK3 translocation via fluorescence in-situ hybridization (FISH) [1].
Therefore, mammary analogue secretory carcinoma (MASC) was de-
signated as a newly identified disease entity of the salivary glands.

Salivary neoplasms comprise 1%–3% of all head and neck malig-
nancies. Less than 5% of salivary gland malignancies are diagnosed in
children [5]. In the past few years, most case series of MASC were
derived from retrospective review of institutional archives, which
constituted mainly of adult patients with average age around 44.7 years
[6]. Recently Ngouajio et al. reviewed pediatric cases of MASC, and
only identified 12 eligible cases, which consist of 5 pediatric case re-
ports (including their own case), 5 retrospective reviews and 1 editorial
letter of pediatric MASC [7]. The 12 pediatric patients, with range of
age as 10–17 years and median age as 14.5 years, showed a female to
male ratio of 1:1.4, compatible with slight male predominance as pre-
vious case series noted [1,6,7].

MASC arising from parotid gland comprise two thirds of the re-
ported cases, and other sites such as submandibular gland, minor sali-
vary glands at the roof of the mouth, inner cheek, lip, and base of

tongue, also have been reported [2,3]. Typically MASC presents with a
slow growing painless mass detected incidentally on physical ex-
amination. The mean size of the tumor in pediatric cases was 2.41 cm
(range 1.0–3.8 cm) from 10 of 11 patients as Ngouajio et al. reported
[7]. Although the disease follows an indolent course in most patients,
some cases do show an aggressive course with rapid tumor growth or
regional lymph nodes metastasis [6,8]. As Ngouajio et al. mentioned,
one of the 12 pediatric patients of MASC was reported to develop re-
currences six times during the following 15 years after her first resec-
tion surgery at 17 years old [7].

Preoperative CT findings from few cases were described as well-
circumscribed fluid collection with rim enhancement [6,7]. In the
systemic review of pediatric cases, MRI findings of MASC were de-
scribed as: well-defined lesion with internal T2 hyper-intensity and
intermediate T1 signal with a dependent fluid, mildly enhancing pre-
auricular subcutaneous soft tissue mass [9]. In another 37-year-old
Japanese woman, MRI presented with a lesion slightly higher signal
than the muscle as shown in the T1 image, and a lower signal than the
parotid gland as shown in the T2 image [10]. Fine needle aspiration
may be of help for preoperative diagnosis. In addition to typical poly-
gonal cells with abundant vacuolated cytoplasm or granular eosino-
philic background, recent reports have described preparation of cell
blocks that can undergo immunohistochemistry and FISH for detection
of the ETV6-NTRK3 translocation [11]. However, the cytological di-
agnosis of MASC is still challenging, since often there are overlapping
cytologic features in salivary gland lesions. Although Bajaj et al. re-
vealed all but one of the 23 cases received the initial diagnosis of MASC
from cytological evidence [11], recently several case reports with lit-
erature reviews present with insights into cytopathological character-
istics. Gonzalez et al. also noted nuclear grooving/nuclear irregularity
from smears, a feature not seen in AciCC and mucoepidermoid carci-
noma (MEC), which may raise suspicion for MASC and prompt use of
immunostains and FISH testing for a definitive diagnosis [12].

Histologically, most of the MASC cases reported in the literature
show moderate to hypercellularity in solid, microcystic, tubular, pa-
pillocystic, and cribriform patterns in varying proportions.
Cytologically, there was abundant eosinophlic vacuolated or granular
cytoplasm within the tumor cells. The nuclei are small to medium sized,
oval to round, along with pale chromatin and an occasional single small
nucleolus. The secretions are positive for PAS, alcian blue and muci-
carmine. Cytoplasmic zymogen granules are usually absent [13]. This is
a major point of distinction to differentiate MASC from AciCC, which

Fig. 1. Computed tomography revealed a poorly demarcated superficial parotid tumor, about 2.7 cm in size, with central low density and peripheral heterogeneous
enhancement over right parotid gland. The retromandibular vein was being displaced medially.
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