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Abstract
Background: Secretory carcinoma (SC) is a malignancy of the salivary glands, which is similar to SC of
the breast in terms of its association with neurotrophic tyrosine receptor kinase (NTRK) fusion-positive
gene. SC is a recently described salivary gland tumor, and there are few reports describing oral minor
salivary gland-derived SC. We reported two cases of SC in the oral cavity and reviewed the literature.

Case presentation: The patients included a 65-year-old Japanese woman presented with a mass of the
upper lip and an 84-year-old Japanese man presented with a mass on the buccal mucosa, respectively.
Diagnosis was based on histomorphological and immunohistochemical �ndings and identi�cation of a
speci�c translocation of the ETS variant 6-neurotrophic receptor tyrosine kinase 3 (ETV6-NTRK3) gene
fusion. Case 1 was �nally diagnosed using reverse transcription-polymerase chain reaction using
formalin-�xed para�n-embedded tissue samples, while case 2 was diagnosed using �uorescence in situ
hybridization analysis.

Conclusion: It is highly likely for many cases of SC to be initially diagnosed as acinic cell carcinoma
(AciCC) owing to their similar histological �ndings. The treatment strategy for minor salivary gland-
originated SC is the same as that for AciCC, but SC is often highly malignant and involves a high risk of
cervical lymph node metastasis. Making an accurate diagnosis in cooperation with pathologists and
con�rming the presence of the ETV6-NTRK3 fusion gene using genetic analysis is important.

Background
In 1996, McDivitt et al. [1] reported mammary secretory carcinoma (SC) as a histological subtype of
breast cancer. Mammary SC is caused by the ETS variant 6-neurotrophic receptor tyrosine kinase 3
(ETV6-NTRK3) fusion gene, through the phosphatidylinositol 3kinase/protein kinase B (P13K/Akt) and
mitogen-activated protein kinase (MAPK) pathways [2]. In 2002, Hirokawa et al. [3] noted histological
similarities between acinic cell carcinoma (AciCC) of the salivary gland and mammary SC. In 2010,
Skalova et al. [4] found that the ETV6-NTRK3 fusion gene was expressed in salivary gland tumors that
were previously diagnosed as AciCC and proposed the name mammary analogue SC (MASC). However,
in 2017, the WHO classi�cation of head and neck tumors described it as SC of the salivary gland [5];
hence, the name was uni�ed to SC in this report.

SC develops in individuals in their 40s, which is a relatively early age of onset than that for AciCC;
however, a childhood-onset case has also been reported [4]. SC showed no sex predilection.
Approximately 60–70% of the cases were located in the parotid gland, and the total number of cases in
the major salivary glands, including the submandibular gland, accounted for approximately 70–80% [6,
7]. Overall, there are few reports describing minor salivary gland-derived SCs [8–10]. The true frequency of
occurrence is unclear because SC is a recently described disease entity, and it is possible that a few SC
cases were previously diagnosed as AciCC. As SC is reported to be highly malignant compared to AciCC
[11], differentiation between these carcinomas is important.
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We reported two cases of SC in the oral cavity and discussed the grade of malignancy of SC with pooled
analysis of the recent literature.

Case Presentation
Case 1

A 65-year-old Japanese woman with a two-year history of a gradually enlarging mass on the left side of
the upper lip consulted with the Department of Oral and Maxillofacial Surgery, Gunma University Hospital.
On clinical examination, a painless, elastic-hard, protruding mass measuring 15 × 10 mm was noted on
the left side of the upper lip (Fig. 1a). The overlying mucosa was a �at surface, and the color was normal
with no adhesion to the mass. The mass exhibited moderate intensity on contrast T1-weighted magnetic
resonance imaging (MRI) and high intensity on short T1 inversion recovery Additionally, the continuity of
the orbicularis oris muscle was retained (Fig. 1b, c). On �uorodeoxyglucose-positron emission
tomography (FDG-PET), no abnormal accumulation was noted in the cervical lymph nodes, or distant
organs. These clinical and MRI �ndings were suggestive of a benign salivary gland tumor. An excisional
biopsy was performed, and as the mass was not adherent to the surrounding tissues, dissection was
easy.

Macroscopic observation of the cut surface of the excisional biopsy specimen revealed that the mass
was spherical and solid, and the boundary with the overlying mucosa was clear. Histopathological
examination revealed that the mass was a 15-mm nodular tumor and its boundary with the surrounding
tissue was clear with no evidence of encapsulation (Fig. 2a). It showed mixed characteristics of
microcystic (Fig. 2b), papillary-cystic (Fig. 2c), and follicular (Fig. 2d) patterns of tumor cell proliferation.
Polymorphous low-grade adenocarcinoma, AciCC, and SC were considered in the differential diagnosis
based on the results of hematoxylin and eosin (HE) staining; immunostaining and special staining were
performed for differentiation (Table 1).

Immunohistochemistry showed that the tumor was positive for cytokeratin 19 (CK19), S-100, vimentin,
mammagloblin, gross cystic disease �uid protein 15 (GCDFP15), and GATA3. These �ndings are
consistent with the immunostaining �ndings frequently observed in SC [4, 12–15]. The MIB-1 index,
which is indicative of tumor cell proliferative activity, was 3% (Fig. 3a-h). In addition, there were few
periodic acid–Schiff (PAS)-positive granules in the cytoplasm of tumor cells (Fig. 4a). PAS with diastase
digestion (PAS-D) staining was positive in the abundant eosinophilic homogeneous secretions in
microcystic and follicular spaces (Fig. 4b). Furthermore, the examination for ETV6-NTRK3 gene fusion
was performed using a formalin-�xed para�n-embedded tissue sample, and a positive result was
obtained in reverse transcription-polymerase chain reaction (RT-PCR) (Fig. 5a). Direct sequencing of the
ampli�ed RT-PCR product con�rmed the presence of ETV6-NTRK3 rearrangement (Fig. 5b). These
�ndings led to the de�nitive diagnosis of SC.

To ensure a malignant negative margin, additional resection was performed under general anesthesia,
and the resection margin was set at 10 mm from the scar of the previous excisional biopsy. No residual
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tumor tissue was observed in the resected specimen. The tumor was staged pT1 cN0. Adjuvant therapy
was not indicated. For �ve years postoperatively, the patient showed no evidence of recurrence or
metastasis.

Case 2

An 84-year-old Japanese man presenting with a mass on the left buccal mucosa consulted with the
Department of Oral and Maxillofacial Surgery, Gunma University Hospital. On clinical examination, an
elastic-hard mass measuring 17 × 15 mm was observed on the left buccal mucosa (Fig. 6a). The mass
exhibited moderate intensity on contrast T1-weighted MRI, and advancement to the buccinator muscle
was noted (Fig. 6b). The FDG-PET scan revealed that the maximum standardized uptake value (SUVmax)
of FDG was 4.6 in the left buccal mucosa (Fig. 6c). There was no evidence of metastasis in the cervical
lymph nodes or distant organs. In the biopsy specimen, microcystic and papillary-cystic patterns of tumor
cells were observed that were suggestive of AciCC or SC. These clinical, histological, and MRI �ndings
were suggestive of a malignant left buccal mucosal salivary gland tumor. Tumor resection with a 10-mm
safety margin was performed under general anesthesia.

Macroscopic observation of the cut surface of the surgical specimen revealed that it was white and solid,
and the boundary with the surrounding tissues was clear. Histopathological examination showed that it
was a 15-mm nodular tumor, and its boundary with the surrounding tissues was clear, with no evidence of
encapsulation (Fig. 7a). Furthermore, it showed mixed features of microcystic and papillary-cystic
patterns of tumor cell proliferation (Fig. 7b-d).

Immunohistochemistry showed that the tumor was positive for CK19, S-100, vimentin, mammagloblin,
GCDFP15, and MUC4. These �ndings are consistent with the immunostaining �ndings which are
frequently observed in SC [4, 12, 16] (Fig. 8a-i). The MIB-1 index was 10%. In addition, genetic analysis
was performed using the �uorescence in situ hybridization analysis, in which the ETV6-NTRK3 fusion
gene accompanied by chromosomal translocation t(12; 15)(p13; q25) was detected (Fig. 9a-d). Based on
these �ndings, a de�nitive diagnosis of SC was established. The tumor was staged pT1 cN0. Adjuvant
therapy was not indicated. At two years after surgery, the patient had a good prognosis with no recurrence
or metastasis.

Discussion
Sixty-two cases of minor salivary gland-originated SC have been reported between 2010 and 2017 [4, 7–
11, 17–40]. These cases were identi�ed in a literature search carried out using keywords such as ‘MASC’,
‘secretory carcinoma’, ‘oral cavity’, ‘buccal mucosa’, ‘lip’, ‘palate’, ‘gingiva’, and ‘tongue’ in the PubMed and
Japan Medical Abstracts Society databases. Age, sex, location in the oral cavity, size, TNM classi�cation,
treatment, metastasis, local recurrence, follow-up period, and survival rate were all described in 19 of the
62 cases. Pooled analysis of 21 cases, which included the two patients of the present case report, was
performed (Table 2). Of the 21 patients, SC developed in the lips in 9 patients and in the buccal mucosa
in 6 patients, including our patients. These two locations accounted for 70% of all cases. As the labial
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mucosa is classi�ed as buccal mucosa in the oral cavity category of Union for International Cancer
Control classi�cation, the buccal mucosa accounts for approximately 70% of all cases.

Histopathologically, tumor cells in SC proliferate in microcystic, papillary-cystic, and follicular patterns [4,
6]. However, as this histological morphology is similar to that of AciCC, differentiation between SC and
AciCC is di�cult by using HE staining alone. Bishop et al. reported that 19% of parotid gland AciCC cases
were SC [7]. Similarly, 6 of the 21 cases with oral minor salivary gland-originated SC were initially
diagnosed as AciCC, suggesting that the differentiation between SC and AciCC is di�cult. In our cases,
immunostaining revealed that the tumor was positive for CK19, S-100, vimentin, mammaglobin,
GCDFP15, GATA3, and MUC4. These markers have been reported to be useful for differentiating SC from
other salivary gland tumors [4, 12–16]. The results were consistent with the �ndings frequently observed
in the previously reported cases of SC, aiding in differentiation (Tables 1 and 3). However, these
immunohistochemical �ndings are not uniform in all SC and AciCC cases; therefore, it is essential to
con�rm the presence of the ETV6-NTRK3 fusion gene by genetic analysis to make a de�nite diagnosis [4,
18, 37]. Thus, an accurate diagnosis of SC can be established by the sequential use of HE histological
screening followed by immunohistological investigation and genetic analysis.

Surgical resection was performed as the initial treatment in all 21 patients. Local recurrence was noted in
three cases, which may have been due to surgical margin positivity in two cases and a close margin in
one case. As the histopathological �ndings of excisional biopsy revealed a close margin in case 1,
additional resection was performed with a 10-mm safety margin to prevent local recurrence. Although SC
is considered a low-grade malignancy, additional resection should be performed to secure a safety
surgical margin in positive cases and cases with a margin close to the tumor to prevent local recurrence.

Fifteen of the 21 cases with oral minor salivary gland-originated SC were treated at cT1N0, that is, in the
early stage. Late cervical lymph node metastasis to cervical lymph nodes developed in three cases
(14.3%) and seven years after surgery in one case. The frequency of cervical lymph node metastasis is
higher in SC than in AciCC: 8–11% in AciCC [41] and approximately 25% in SC [6, 21, 22, 40, 42, 43]. Sethi
et al. [6] reported that many cases of intercalated duct-type cell-predominant AciCC are metastatic, and
these are highly likely to be SC, thereby con�rming that the frequency of cervical metastasis may be
higher in SC than that in AciCC. Therefore, long-term post-operative observation may be necessary for SC
cases considering the possibility of late cervical lymph nodes metastasis. In general, SC is considered as
a low-grade malignancy and the treatment outcome is favorable [11]. This was supported by the fact that
all 21 patients with oral minor salivary gland-originated SC survived for 4 months to 9 years. However,
few patients with parotid gland-originated SC developed distant metastasis and died, suggesting a
slightly poor outcome, and cases of high-grade transformation containing a highly malignant tumor
component with poor outcomes have also been reported [22]. Furthermore, the possibility of differences
in the disease-free survival time among AciCC cases has been previously suggested [11]. Therefore,
differentiation between the two carcinoma types is important. To evaluate true malignancy and treatment
outcomes of oral minor salivary gland-originated SC and AciCC, re-investigation of the cases diagnosed
as AciCC in the past may be necessary.
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SC is considered as an NTRK fusion-positive cancer, together with SC of the breast and infantile
�brosarcoma [44]. When the normal NTRK gene is fused with another gene to form an NTRK fusion gene,
the tropomyosin receptor kinase (TRK) fusion protein is produced, which continuously activates the
phosphoinositide phospholipase C  (PLC ), MAPK, and Pl3K signal transmission pathways and promotes
cancer cell proliferation [44, 45]. Entrectinib is a potent inhibitor of TRK A, B, and C, which has been
shown to have anti-tumor activity against NTRK gene fusion-positive solid tumors, including SC. The
effectiveness of entrectinib was recently demonstrated in the studies of tumor alterations responsive to
targeting receptor kinases-2 involving patients with NTRK fusion-positive cancer; �ve of the six patients
with SC also responded to the treatment. Entrectinib inhibits the phosphorylation of the TRK fusion
protein, which in turn inhibits its downstream signal transmission and consequently results in inhibition
of the cancer cell proliferation [44–47]. Thus, it may be a useful treatment option for patients in whom
surgery is not indicated and in patients with distant metastases.

Conclusion
We reported two patients with oral cavity-originated SC and performed a pooled analysis of previously
reported SC cases. It is highly likely that many cases of SC were previously diagnosed as AciCC owing to
their similar histological �ndings. The treatment strategy for minor salivary gland-originated SC is the
same as that for AciCC, but SC is often highly malignant, resulting in a high risk of cervical lymph node
metastasis. According to these results, making an accurate diagnosis in cooperation with pathologists
and con�rmation of the ETV6-NTRK3 fusion gene by genetic analysis is important.
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Tables
Due to technical limitations, tables 1 to 3 PDFs are only available as a download in the Supplemental
Files section.

Figures

Figure 1

Clinical �ndings A elastic-hard protruding mass of 15 x 10 mm was noted on the left side of the upper lip
(A). The mass exhibited moderate intensity on contrast T1-weighted magnetic resonance imaging (B) and
high intensity on short T1 inversion recovery (C). The continuity of the orbicularis oris muscle was
retained.
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Figure 2

Histological �ndings (hematoxylin and eosin staining) The lesion was a nodular tumor and the boundary
with the surrounding area was clear, with no evidence of encapsulation (A) (magni�cation 10×).
Microcystic (B) (magni�cation 200×), papillary-cystic (C) (magni�cation 200×), and follicular (D)
(magni�cation 400×) patterns of tumor cell proliferation were mixed.
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Figure 3

Immunohistochemical �ndings  Hematoxylin and eosin (A) and immunostaining with Cytokeratin 19
(B), S-100 (C), Vimentin (D), Mammaglobin (E), gross cystic disease �uid protein 15 (F), and GATA3 (G)
(magni�cation 100×). An index of tumor cell proliferative activity, the MIB-1 index, was 3% (H)
(magni�cation 100×).
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Figure 4

Special staining �ndings There were few periodic acid–Schiff (PAS)-positive granules in the tumor cell
cytoplasm (A) (magni�cation 400×). Diastase digestion PAS staining was positive in abundant
eosinophilic homogeneous secretions in microcystic and follicular spaces (B) (magni�cation 400×).
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Figure 5

Reverse transcription-polymerase chain reaction (RT-PCR) for the detection of ETV6-NTRK3 fusion gene
transcripts RT-PCR analysis showed ampli�cation of the ETV6-NTRK3 fusion gene (A). Direct sequencing
of the ampli�ed RT-PCR product con�rmed the presence of ETV6-NTRK3 rearrangement (B)

Figure 6

Clinical �ndings An elastic-hard mass of 17 x 15 mm in size was observed on the left buccal mucosa (A).
The mass exhibited moderate intensity on contrast T1-weighted magnetic resonance imaging and
advancement to the buccinator muscle was noted (B). On �uorodeoxyglucose-positron emission
tomography (FDG-PET) with an SUVmax of 4.56, FDG accumulation was detected in the left buccal
mucosa (C).
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Figure 7

Histological �ndings (hematoxylin and eosin staining) The lesion was a nodular tumor and the boundary
with the surrounding area was clear, with no evidence of encapsulation (A) (magni�cation 10×).
Microcystic (B) (magni�cation 400×) and papillary-cystic (C) (magni�cation 200×) patterns of tumor cell
proliferation were mixed.
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Figure 8

Immunohistochemical �ndings Hematoxylin and eosin (A,B) (magni�cation 10×) and immunostaining
with Cytokeratin 19 (C), S-100 (D), Vimentin (E), Mammaglobin (F), gross cystic disease �uid protein 15
(G), and MUC4 (H) (magni�cation 200×). An index of tumor cell proliferative activity, the MIB-1 index, was
3% (I) (magni�cation 100×).
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Figure 9

ETV6-NTRK3 �uorescence in situ hybridization Signals of the ETV6 and NTRK3 probes are presented in
green and red, respectively. The number of fusion gene signals was classi�ed into four patterns: 1 fusion
gene signal (A), 2 signals (B), 3 signals (C), and 4 signals (D).
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