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Abstract Secretory carcinoma (SC) is a recently described
salivary gland carcinoma with characteristic ETV6-NTRK3
fusion. In this case report, we described a SC of the max-
illary sinus that underwent high grade transformation in
a 61-year-old patient. The diagnosis was confirmed by
the presence of ETV6 translocation. Within the sinonasal
tract, SC is an important differential diagnosis especially of
sinonasal adenocarcinoma, non-intestinal type (non-ITAC),
as these two entities bears histologic and immunophenotypic
similarity. Distinction between these two tumors can be chal-
lenging based on the morphology alone and may require
additional immunohistochemical and molecular studies. It
is important to recognize that SC can occur in the sinonasal
tract as correctly diagnosing SC may be prognostic relevant
and may provide new targeted therapeutic avenues for these
patients.
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Introduction

Salivary gland neoplasms are histologically diverse, with
more than 30 distinct histologic types recognized by the cur-
rent World Health Organization (WHO) tumor classifica-
tion [1]. In the past decade, several new entities have been
described and/or redefined based on their unique molecular
signatures, including secretory carcinoma (SC) with t(12,15)
ETV6-NTRK3 fusion [2], clear cell carcinoma with t(12,22)
ATF1-EWSRI fusion [3], and polymorphous adenocarci-
noma with PRKDI mutation [4]. Salivary gland tumors,
malignant or benign, can occur in the sinonasal tract and
should be considered in the differential diagnosis of an epi-
thelial tumor in this location.

Primary adenocarcinoma of the sinonasal tract can be
non-salivary or salivary gland type. Non-salivary-type sinon-
asal adenocarcinoma is a rare malignant tumor of presumed
surface epithelium/mucoserous gland origin, accounting for
less than 1% of head and neck cancers [1, 5]. This tumor can
be classified into two broad categories: the intestinal-type
adenocarcinoma (ITAC) and the non-intestinal-type adeno-
carcinoma (non-ITAC). The non-ITACs encompass a group
of tumors with marked morphologic and cytologic heteroge-
neity. Moreover, these tumors show a non-specific immuno-
histochemical profile. Hence, non-ITACs are often rendered
as a diagnostic category of exclusion after salivary gland-
type carcinomas or ITACs are excluded. Indeed, a range of
architectural and cytologic features have been reported in
this type of tumors, including cystic, tubulocystic, papillary,
acinar, and solid growth patterns, as well as clear cell, onco-
cytic, and cuboidal/columnar cytologic features [1]. High
grade non-intestinal adenocarcinoma shows marked nuclear
pleomorphism, high mitotic activity, and/or necrosis, and is
associated with a dismal prognosis of a 3-year survival rate
of approximately 20% [1].
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As salivary gland SC and non-ITAC are both histologi-
cally diverse, it may be diagnostically challenging yet ther-
apeutically and prognostically relevant to make a definite
distinction between these two tumors, especially when they
are high grade. Here we described a case of SC of the max-
illary sinus in association with high grade transformation
(HGT). The diagnosis was confirmed by the presence of
ETV6 fusion.

Case Report

The patient is a 61-year-old male patient who was found
to have a 4.2 cm solid mass in the left maxillary sinus. He
underwent a left maxillectomy, fibular free flap reconstruc-
tion, orbital reconstruction, vincryl mesh reconstruction of
maxilla, free bone graft, and skin graft. He subsequently
received adjuvant radiation therapy, mostly due to the con-
cern of a positive posterior maxillary resection margin.
Patient decided to discontinue radiation therapy after 34
greys (in 17 fractions) because of the excessive toxicity.
Subsequently, he was presented to the radiation oncology
department for a second opinion in regard to adjuvant radia-
tion therapy.

He was a former smoker of 30 pack.years; otherwise, his
past medical and family history was unremarkable without
notable occupational or environmental exposure.

Histologically, the tumor was infiltrative, showing pre-
dominant acinar, tubular and microcystic growth patterns
(Fig. 1a, b). Intraluminal dense eosinophilic secretions were
noted. The tumor cells had relatively uniform round to oval
nuclei with small nucleoli and vesicular chromatin. The
cytoplasm was eosinophilic granular to clear vacuolated.
Multifocally, the tumor exhibited a higher grade component
characterized by solid growth, extensive central comedo-
type necrosis, elevated mitotic activity with a mitotic index
of 10 per 10 high power fields (X400, total field size 2.4
mm?), marked nuclear pleomorphism, hyperchromasia, and
prominent nucleoli (Fig. Ic, d). These morphologic features
were consistent with high grade transformation. There was
no evidence of perineural invasion, lymphovascular inva-
sion, or bone invasion. A single level I neck lymph node
removed at the time of the initial resection was negative for
metastatic disease.

Immunohistochemical stains showed that the carcinoma
was positive for CK7 (DAKO OV-TL-12/30, 1:600, Agi-
lent technologies, Santa Clara, CA, US), S100 (DAKO
polyclonal antibody, 1:8000, Agilent Technologies, Santa
Clara, CA, US), mammaglobin (Ventana 31AS5 clone, ready
to use, Ventana Medical Systems Inc., Tucson, AZ, US) and
gross cystic disease fluid protein-15 (GCDFP-15, Biolegend
D6 clone, 1:100, Biolegend, San Diego, CA, US). Fluores-
cence in-situ hybridization (FISH) using a commercial ETV6

break-apart probe (Abbott Molecular, Des Plaines, IL, US)
demonstrated ETV6 rearrangement (Fig. 1, panel H) in this
tumor, including the areas of HGT.

The diagnosis of the pathologist in the outside institu-
tion was non-salivary -type non-ITAC. However, based on
the histologic features, the immunoprofile and the presence
of ETV6 translocation, the diagnosis was revised to secre-
tory carcinoma of salivary gland origin with high grade
transformation.

The patient had no evidence of disease at his last follow
up, eight months after the initial resection.

Discussion

Glandular malignancies may arise anywhere in the sinona-
sal tract and can be broadly divided into three categories:
salivary-type adenocarcinoma, ITAC and non-ITAC [1].
ITACs which are the most common type of sinonasal adeno-
carcinoma have a distinct microscopic appearance, immu-
nophenotypic features and molecular profile. These tumors
histologically resemble malignant intestinal epithelium, are
positive for CK20 and CDX2, and are often associated with
KRAS or BRAF mutations or EGFR overexpression [1, 6, 7].
On the other hand, salivary-type adenocarcinomas and non-
ITAC:s are histologically diverse and bear an immunohisto-
chemical similarity, which may result in diagnostic uncer-
tainty and impose a challenge for the practicing pathologists.

Non-ITACs are typically positive for CK7, while nega-
tive for CK20 and CDX2 [1, 8]. These tumors are known
for their marked architectural and cytologic heterogeneity.
By the WHO definition, a diagnosis of non-ITAC may only
be rendered as a diagnosis of exclusion when an ITAC or a
specific type of salivary gland carcinoma is excluded [1].
Non-ITACs can be further divided into low and high grade.
The high grade non-ITACs are classified based on the pres-
ence of marked cellular pleomorphism, frequent mitoses
including atypical forms, and tumor necrosis [1].

With the exception of Warthin tumor and sebaceous
tumors, most of the benign and malignant salivary gland
tumors have been described in the sinonasal tract with the
pleomorphic adenoma and adenoid cystic carcinoma being
the most common benign and malignant tumors respec-
tively [9]. Salivary-type adenocarcinomas of sinonasal tract
are rare, comprising 5-10% of all sinonasal adenocarcino-
mas. Secretory carcinoma, which is the new designation of
mammary analog secretory carcinoma in the 2017 WHO
classification [1], was first described by Skalova et al. as a
distinct type of salivary carcinoma with a signature fusion
affecting ETV6 locus [2]. The estimated frequency of SC
among all salivary gland carcinomas is approximately 4%
[10]. Although the majority of SCs affect major salivary
glands, roughly 30% may arise in minor salivary glands,
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Fig. 1 Secretory carcinoma (SC) of maxillary sinus (hematoxy-
lin and eosin, a X100 and b x400) with high grade transformation
(¢ X200, d x400). The maxillectomy contained an infiltrative carci-
noma with predominant microcystic pattern. Eosinophilic material
was noted within the cystic lumen. The tumor cells were relatively
uniform with eosinophilic to clear vacuolated cytoplasm, oval nuclei,
vesicular chromatin, and small nucleoli. Areas of solid growth with
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ETV6 FISH

comedo type necrosis (Ne) and elevated mitotic activity were present
multifocally within this tumor, diagnostic of high grade transforma-
tion. e-g Immunophemotypically, this tumor was positive for S100,
mammaglobin and gross cystic disease fluid protein-15 (GCDFP-15).
h Fluorescence in situ hybridization (FISH) demonstrated ETV6 rear-
rangement (red and green arrows) using E7V6 break-apart probe
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predominantly in the oral cavity [11]. To date, only one case
of sinonasal SC has been reported, which occurred in the
ethmoid sinus in a 67-year-old woman. The tumor diagno-
sis was confirmed by ETV6 rearrangements detected using
FISH [12]. Interestingly, just like in our case, the tumor was
also initially diagnosed as non-ITAC. However, HGT was
not reported in that case.

Histologically, SC typically exhibits papillary-cystic,
microcystic, tubular or solid architectures, and is composed
of uniform cells with bland vesicular nuclei and eosinophilic
to vacuolated cytoplasm [10, 13—16]. Immunophenotypi-
cally, SC is usually positive for GCDFP-15 mammaglobin,
S100 and CK7, and negative for DOG1 [13, 14, 17].

In the sinonasal tract, SC can be easily mistaken for
non-ITACs, as both tumor types have been associated with
cystic-papillary/microcystic architectures, an oncocytic
cytomorphology, and a diffuse and strong CK7 and S100
immunoreactivity. Hence, it is important to realize that SC
may occur in this location and that the appropriate addi-
tional ancillary studies (e.g. immunohistochemistry for
GCDFP-15 and mammaglobin, as well as ETV6 FISH) may
be initiated to differentiate these two entities. Andreasen
et al. have recently described three cases of non-ITACs
with ETV-NTRK3 or ETV-X fusion [18]. Unlike the current
case which showed typical histology of SC, these reported
ETV6-fusion-positive non-ITACs seemed to have different
architectural and immunophenotypic features with a promi-
nent tubular or tubulotrabecular architecture, and very focal
S100 immunopositivity.

The distinction between SC and non-ITACs is not a trivial
one as the correct diagnosis of SC may have prognostic value
and may open doors to novel targeted therapies, especially in
high grade or advanced tumors which are often resistant to
chemotherapy. The reported 5-year overall survival, risk of
local recurrence and distant metastases for non-ITAC are 66,
29 and 8% respectively [5]. In comparison, SC is associated
with a seemingly better prognosis, i.e. 4% risk of disease
specific death, 14% risk of local recurrence and 3% risk of
distant metastasis [19, 20]. Recently, TRK inhibitors, e.g.
entrectinib and LOXO-101, have been introduced in multiple
clinical trials, targeting carcinomas or sarcomas harboring
NTRK fusions with promising clinical results [21-25]. For
example, Drilion et al. [22] have shown a dramatic and dura-
ble response to entrectinib in a patient with metastatic SC
with proven ETV6-NTRK3 fusion.

High grade transformation is a rare phenomenon that has
been described in an expanding list of salivary gland carci-
nomas [26], including SCs. To date (including the current
case), HGT has been reported in seven patients of SCs [10,
20, 27-29]. The sites of origin of these cases were parotid
gland (n=3), palate (n=1), buccal space (n=1), sinonasal
tract (n= 1, the current case), and unspecified (n=1). Histo-
logically, the high grade tumor component is characterized

by trabecular or solid growth, nuclear anaplasia/pleomor-
phism and large geographic comedo necrosis and is usu-
ally identified juxtapose to the conventional SC component.
Although, only a small number of cases have been described
in the literature, it appeared that SC with HGT is associated
with adverse clinical outcomes. Four patients with parotid
and buccal HGT-SC died of disseminated distant metastases
(n=23) and/or local recurrence (n=1) within 4 months to 6
years after their initial diagnosis and two (one with palate
tumor and one with parotid tumor) had lymph node metas-
tasis at the time of the initial resection [20, 27]. In this case,
the patient had no evidence of disease at his last follow up.
However, the follow up was short (8§ months). A longer fol-
low up may provide a better assessment of the behavior of
this tumor.

Conclusion

We report a case of SC with high grade transformation in the
maxillary sinus. SC can occur in sinonasal tract and should
be recognized as a distinct diagnostic entity. The main dif-
ferential diagnosis of SC in this location includes sinonasal
non-ITAC. Distinction between these two tumors can be
challenging based on the morphology alone and may require
additional immunohistochemical and molecular studies.
Correctly recognizing sinonasal SC may provide prognosis-
relevant information and potential avenues for new targeted
therapies for these patients.
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