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Salivary gland secretory carcinoma with an
ETV6::RET fusion: A case report
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Abstract. The present study reports the case of a 25-year-old
male patient with salivary gland secretory carcinoma (SC) with
the ETV6::RET gene fusion. The patient presented with a left
parotid mass and was treated using a superficial parotidectomy.
Histological analysis of the tumor demonstrated a combination of
cystic, follicular and trabecular patterns in cells, with eosinophilic
secretions and a vacuolated cytoplasm. Tumor cells exhibited
infiltrative growth into muscle and nerve tissues, accompanied
by central stromal hyalinized sclerosis. Immunohistochemically,
the tumor cells were positive for S-100, mammaglobin and
GATA binding protein 3, and negative for DOGI. The results of
the present case demonstrated that the patient possessed SC with
the ETV6:RET gene fusion. Following the operation, the patient
underwent radiotherapy, leading to a disease-free state at the last
follow-up at 1 year and 3 months following surgery. A compre-
hensive review of 21 SC cases with this gene fusion, including
the case reported in the present study, demonstrated that invasive
growth, neural and lymphovascular invasion and hyalinized
sclerosis were frequently seen on histology, and 11 cases (52%)
exhibited advanced-stage disease (>T3 or M1). Thus, salivary
gland SC with an ETV6::RET fusion may show infiltrative growth
and may be more aggressive compared with salivary gland SC
with an ETV6::NTRK3 fusion, which is often associated with an
indolent clinical course. Therefore, confirmation of the genetic
profile of SC is crucial for the prediction of patient prognosis and
administration of an effective therapeutic course.

Introduction

Salivary gland secretory carcinoma (SC), previously referred
to as mammary analogue SC, is comparable with breast SC
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and is typically immunopositive for the S100 protein and
mammaglobin (1). The majority of SC cases (>90%) exhibit
translocation t(12;15)(p13;925), resulting in the ETV6::NTRK3
gene fusion. The gene ETS variant 6 (ETV6) located on the
short arm of chromosome 12 encodes an ETS-domain tran-
scription factor and the neurotrophic tyrosine kinase receptor
3 (NTRK3) located on the long arm of chromosome 5 encodes
tropomyosin receptor kinase C (TRKC). In tumors with an
ETV6-NTRK3 fusion, the helix-loop-helix protein dimeriza-
tion domain of ET V6 is fused with the kinase domain of TRKC,
resulting in constitutive activation of mitogen-activated protein
kinase and phosphorylating pathways and potent oncogenic
transformation (2). Notably, a small number of cases (2-5%)
exhibit ETV6 rearrangement with non-NTRK3 partners
(ETV6:X fusions), including rearranged during transfection
(RET), MET and mastermind like transcriptional coactivator
3 (3,4). RET is a single-pass receptor tyrosine kinase, and
RET fusions, which are oncogenic drivers in certain tumor
types, result in cell proliferation and survival (5). In salivary
glands, SC with an ETV6::NTRK3 fusion typically presents
as circumscribed, cystic lesions with low-grade features,
leading to a favorable clinical outcome in patients (1,6). In
individuals with the ETV6-X fusion, infiltrative growth and
aggressiveness of the tumor are observed (7,8). High-grade
transformation (HGT), which is associated with aggressive
clinical behaviour, such as cervical lymph node or distant
metastasis, is rarely seen in salivary gland SC (6). ETV6:RET
translocation is prone to occur in the HGT SC, compared with
the conventional ETV6:NTRK3 (9). These findings suggest
that the prognosis of patients with SC varies depending on the
fusion partner with ETV6. Of note, in acute myeloid leukemia
(AML), ETV6::AMLI1 fusions are associated with favorable
patient outcomes, and homeobox HB9::ETV6 fusions are
associated with poor patient outcomes (10).

The recommended treatment for SC ranges from simple
excision to radical resection (1), and for patients with SC
presenting with locally advanced, recurrent or metastatic
disease, precision medical treatment is required. The admin-
istration of NTRK inhibitors shows a favorable response in
SC with ETV6:NTRK3 (11,12), while SC with ETV6::RET
shows no response to the drug and RET kinase inhibitors
may be a promising treatment option (13). Taken together,
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the confirmation of the ETV6-partner gene is essential
for predicting the prognosis and selecting an appropriate
therapeutic course for SC. The present study reported a
case of salivary gland SC with an ETV6::RET fusion and
aimed to review comparable cases to further elucidate the
clinicopathological features of this disease.

Case report

Case presentation. A 25-year-old male patient presented to
Osaka Medical and Pharmaceutical University Hospital (Osaka,
Japan) in June 2023 with symptoms of pain and firm left preau-
ricular nodules that had persisted for six months. Magnetic
resonance imaging of the neck showed a mass in the lower
portion of the left parotid gland (Fig. 1). Following superficial
parotidectomy and radiotherapy, no medication was adminis-
tered and semiannual follow-up was continued. The patient has
remained asymptomatic for one year and three months.

Pathology. Macroscopic examination showed a firm, solid
tumor measuring 1.8 cm, which was ill-defined and without
encapsulation. The tissue was fixed in 10% neutral buffered
formalin overnight at room temperature (RT) and embedded
in paraffin wax for H&E and immunohistochemical staining.
Sections of 4 ym thickness from the paraffin block were
dewaxed and rehydrated, and they were stained with hematox-
ylin for 5 min and eosin for 1 min at RT. The stained sections
were examined under a light microscope (BX53; Olympus
Corp.). Histological analysis showed a lobulated growth
pattern, characterized by microcystic and follicular structures
with colloid-like secretions. In addition, eosinophilic and
occasionally vacuolated cytoplasm were observed (Fig. 2A).
Nuclei were oval to round with a single nucleolus, demon-
strating mild pleomorphism. There was no evidence of mitotic
figures or necrosis. Central tumor regions showed macrocystic
and trabecular structures in a prominent hyalinized sclerotic
stroma (Fig. 2B). Tumor infiltration extended into surrounding
connective tissue, muscle and nerve (Fig. 2C). For immu-
nohistochemical analysis, an automated immunostaining
device, the VENTANA BenchMark ULTRA (Roche Tissue
Diagnostics) was used, and the procedures including antigen
retrieval, blocking, washing and detection using secondary
antibodies followed the manufacturer's instructions. In
brief, before staining, to block endogenous peroxidases, the
immunohistochemistry device-dedicated reagent (UltraView
DAB Universal; Roche Tissue Diagnostics) was used. In the
deparaffinization process, EZ prep (Roche Tissue Diagnostics)
was used. The stained sections were observed under a light
microscope (BX53; Olympus Corp.). Immunohistochemistry
showed that tumor cells were positive for S100 protein (cat.
no. 518-110109) (Fig. S1A), mammaglobin (cat. no. 518-111380)
(Fig. 2D) and GATA binding protein 3 (cat. no. 518-111953)
(Fig. S1B). The tumor cells were negative for DOGI (cat.
no. 518-110789). The Ki-67 (cat. no. 518-102456) labelling
index was maximally 8% (Fig. S1C). All antibodies were from
Roche Tissue Diagnostics and prediluted.

Molecular genetic analysis. Reverse transcription (RT)-PCR
was performed using paraffin-embedded tissue. Total RNA was
extracted and the cDNA samples were then subjected to PCR

Table I. Sequences of primers for PCR.

ETV6::NTRK3

Forward 5-ACCACATCATGGTCTCTGTCTC
CC-3'

Reverse 5'-CAGTTCTCGCTTCAGCAC
GATG-3'

ETV6::RET

Forward 5'-CGATGGGAGGACAAAGAATC-3'

Reverse 5-GACCACTTTTCCAAATTCGCC-3'

ETV6,ETS variant 6; NTRK3, neurotrophic tyrosine kinase receptor 3;
RET, rearranged during transfection.

Figure 1. T2-weighted MRI showing a mass in the left parotid gland,
indicated using an arrow.

as previously described (1,3). The primer sequences are shown
in Table I. The RT-PCR results demonstrated the presence
of ETV6::RET fusion and the absence of an ETV6::NTRK3
fusion (Fig. 3A and B). The ETV6::RET fusion was confirmed
following direct sequencing of the PCR fragment using a Big
Dye Terminator Sequence kit (Applied Biosystems; Thermo
Fisher Scientific, Inc.) (Fig. 3C). The analysis was performed
according to the manufacturer's instructions.

Literature review. Literature analysis was performed using
PubMed database (https://pubmed.ncbi.nlm.nih.gov/) using
the key words ‘secretory carcinoma’, ‘salivary gland’ and
‘ETV6-RET". In total, 21 SC cases with ETV6::RET fusion
were reviewed, including the case reported in the present
study. Clinical and pathological characteristics of these cases
are detailed in Table II (3,4,9,14-17). The median patient age
at diagnosis was 40 years (range, 14-77 years), with a higher
number of cases reported in male patients (male/female,
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Figure 2. Pathological and immunohistochemical findings of the left parotid gland tumor. (A) Microcystic and follicular structures with colloid-like secretions
(H&E; magnification, x100). (B) Macrocystic and trabecular structures in the prominent fibrosclerotic stroma (H&E; magnification, x40). (C) Neural invasion
indicated by arrows (H&E; magnification, x200). (D) Mammaglobin-positive tumor cells (magnification, x100).

A M N 21 P B M N 21 P

TGTG GGGAAACCATAAGIGAGGATCCAAAGTGGGAA

ETV6 ex RET exon 12

C

Figure 3. RT-PCR determining the expression of (A) ETV6::NTRK3 and (B) ETV6::RET fusion transcripts. 21, present case; M, marker; N, negative amplifica-
tion control; P, positive amplification control. (C) Sequence analysis of the ETV6::RET fusion transcript. The black arrow indicates the area of fusion. ETV6,
ETS variant 6; NTRK3, neurotrophic tyrosine kinase receptor 3; RET, rearranged during transfection.
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15:6). Tumors primarily affected the parotid gland (14 cases),
submandibular glands (6 cases) and lip (1 case), and tumor
sizes averaged 29.0 mm (range, 12-70 mm). Regarding the
TNM classification, 3 cases of T1, 2 cases of T2, 8 cases of T3
and 1 case of T4 were included, and lymph node and distant
metastases were observed in 3 and 2 cases, respectively.
Lymphovascular and neural invasions were seen in 6 and
6 cases, respectively, and 8 cases presented with hyalinized
sclerotic stroma.

Discussion

Salivary gland tumors exhibit certain characteristic gene
abnormalities, including point mutations and fusions. The
majority of salivary gland SC possess the ETV6::NTRK3
fusion, characterized by circumscribed lesions with a
cystic component, low-grade features and favorable clinical
outcomes (1,6). Cases of SC harboring the ETV6::non-NTRK3
(ETV6::X) fusion, which is morphologically and immu-
nohistochemically typical for SC, have been previously
reported. SC with an ETV6::X fusion shows a histology of
marked stromal fibrosis and invasive features of perineural
or vascular tumor involvement, and one of these previously
reported cases showed regional lymph node metastasis (7).
SC with ETV6::RET fusion demonstrates three histological
growth patterns (3). The first is well-circumscribed and
surrounded by a thick, focally uninterrupted fibrous capsule.
The second is a solid and microcystic growth with a multi-
lobular structure divided by thin fibrous septa, lacking a
capsule or only partially encapsulated with prominent infil-
trating borders. The third is a prominent hyalinized sclerotic
stroma in the center of the tumor. The present case demon-
strated the combination of the latter two patterns. Recently, a
3-tiered grading system of salivary gland SC, namely Grade
(G)1, G2 and G3, was proposed (18). This grading system
associates high-grade tumors with a solid architecture, more
prominent hyalinization, infiltrative tumor borders, nuclear
pleomorphism, the presence of perineural and/or lymphovas-
cular invasion and a Ki-67 proliferative index of >30%, and a
high grade is associated with an unfavorable prognosis. The
present case exhibited the aforementioned features; however,
the Ki-67 index was relatively low, aligning with G2. A
review of patients with ETV6::RET fusion SC (Table II)
showed that 52% of cases included T3 tumors (tumors >4 cm
and/or with extraparenchymal extension) or distant metas-
tasis, and ETV6::RET fusion SC may be characterized by
advanced tumor stage and high grade, revealing invasive
growth, neural and/or lymphovascular invasion and hyalin-
ized sclerosis.

Both NTRK3 and RET, as ETV6 fusion partners, induce
constitutively active chimeric tyrosine kinases. NTRK
inhibitors, such as entrectinib and larotrectinib, are considered
effective treatment options, leading to favorable responses
in patients with ETV6::NTRK3 fusion-positive SC (11,12).
Of note, NTRK fusions are more frequently associated with
microsatellite instability-high cancers compared with RET
fusions (19), meaning that patients with NTRK fusion may
benefit from immune checkpoint inhibitor therapy. Conversely,
RET fusions occur in 1-2% of cases of non-small cell lung
cancer, and in ~20% of cases of papillary thyroid cancer and
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thyroid medullary carcinoma. In addition, inhibitors of RET
receptor tyrosine kinase, such as selpercatinib and pralsetinib,
demonstrated efficacy in RET fusion-positive solid tumors
other than lung or thyroid tumors (13). These aforementioned
therapeutic responses were also observed in salivary gland
tumors, including salivary duct carcinoma, regardless of the
tumor type or RET fusion partner (13).

In conclusion, salivary gland SC with ETV6::RET fusion
may be associated with advanced tumor stage and a high
histological grade, exhibiting invasive growth, neural and/or
lymphovascular invasion and stromal hyalinized sclerosis.
Detection of the ETV6 fusion partner is crucial for the predic-
tion of patient prognosis and the selection of an appropriate
therapy.
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