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Case Report

Introduction

Secretory carcinoma (SC) is a low grade salivary gland car-
cinoma characterized by morphological resemblance to 
mammary secretory carcinoma and by the presence of the 
ETV6::NTRK3 gene fusion.1 SC mainly affects adults (aver-
age age: 45 years),2 with rare cases reported in children.3-6 
SC usually occurs in major and minor salivary glands, with 
rare cases reported in the sinonasal mucosa.7,8 It’s composed 
of medium-sized cells with eosinophilic granular or vacuo-
lated cytoplasm and small, uniform nuclei, arranged in a 
microcystic/solid, tubular, follicular, and papillary-cystic 
pattern. A distinctive PAS-positive luminal secretion is 
seen.1,9 Immunohistochemistry shows positivity for S100, 
Mammaglobin, CK7, Vimentin, GCDFP-15, EMA, and neg-
ativity for myoepithelial cell markers (p63, Calponin, CK14, 
SMA, and CK5/6) and for DOG1.9-11 The neoplasm harbors 
a recurrent translocation t(12;15)(p13;q25) leading to a 
ETV6::NTRK3 fusion gene9,12 that encodes an activated 
membrane receptor kinase protein promoting cell prolifera-
tion and survival through the activation of the Ras-MAP 

kinase and PI3K-Akt pathways.13 SC have an overall favor-
able prognosis. High grade morphology has been described 
in rare adult cases and it’s related to a more aggressive clini-
cal course.14 We report an exceptional case of sinonasal 
secretory carcinoma with a high grade morphology occur-
ring in a 12 years old girl.

Case Report

A 12 years old female presented with a large disfiguring mass 
of the right cheekbone of recent onset.

1138706 PDPXXX10.1177/10935266221138706Pediatric and Developmental PathologyCardoni et al.
research-article2022

1Pathology Unit, Department of Laboratories, Bambino Gesù Children’s 
Hospital, IRCCS, Rome, Italy
2Pediatric Haematology/Oncology Unit, Bambino Gesù Children’s 
Hospital, IRCCS, Rome, Italy

Corresponding Author:
Antonello Cardoni, Pathology Department, Bambino Gesù Children’s 
Hospital, IRCCS, Piazza Sant’Onofrio 4, Rome 00165, Italy. 
Email: antonello.cardoni@opbg.net

A Pediatric Case of High-Grade  
Secretory Carcinoma of the Maxillary 
Sinus With ETV6::NTRK3 Gene Fusion, 
Therapeutic Implications, and Review of 
the Literature

Antonello Cardoni1 , Rita De Vito1, Giuseppe Maria Milano2, 
Maria Debora De Pasquale2, and Rita Alaggio1

Abstract
Secretory carcinoma (SC) is a salivary gland tumor with a generally low grade microscopic appearance, a characteristic 
immunophenotype, and a recurrent translocation leading to ETV6::NTRK3 fusion gene. Rare cases are reported in children. 
The maxillary sinus is an unusual localization. SC have an overall favorable prognosis, but cases with high grade morphology 
have been described in adult population and are related to a more aggressive clinical course. We present a pediatric case of 
secretory carcinoma involving the maxillary sinus with high grade morphology, with a review of the literature of secretory 
carcinomas with high grade component.
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CT scans demonstrated a voluminous mass (62 mm ×  
48 mm) obliterating the maxillary sinus, with osteolytic 
appearance and uneven post-contrast enhancement.

Microscopically, the biopsy showed areas of papillary 
and tubular/follicular growth by cells with vacuolated 
eosinophilic cytoplasm, high nuclear/cytoplasmic ratio, 
round nuclei with dense chromatin, slight nuclear pleo-
morphism, and small visible nucleoli, with PAS and PAS-D 
positive luminal secretion. Areas of solid growth by cells 
with large round nuclei, nuclear pleomorphism, vesicular 
chromatin, and prominent single or multiple nucleoli were 
readily apparent (see Figure 1A-E). Mitotic index was high 
in both areas (16 mitoses/10 HPF). There were foci of 
necrosis and perineural invasion. There was no invasion of 
blood vessels.

Immunohistochemistry showed diffuse positivity for CK 
(AE1/AE3), Vimentin, CK7, EMA, S100 (nuclear and cyto-
plasmic) and SOX10, diffuse but weak positivity for GATA3 
and focal and weak positivity for MUC4. DOG1 showed 
focal positivity of the apical membrane surface. Pan-TRK 
immunostain was diffusely positive. GCDFP-15, SMA, and 
p63 were negative. Ki67 index was approximately 60% (see 
Figure 1(F)-(H)).

Next Generation Sequencing has been performed using 
the Archer FusionPlex OPBG custom panel from areas of 
papillary and tubular/follicular architecture (RNA extrac-
tion with kit ReliaPrep FFPE total RNA—Promega, RNA 
amplification and sequencing with Illumina—Miseq, data 
analysis with Archer® Analysis 6.0 software) and it showed 
the presence of the ETV6 (exon 5)::NTRK3 (exon 15) 
fusion. The same fusion was also identified from areas of 
solid growth through real time PCR (RNA extraction with 
kit ReliaPrep FFPE total RNA—Promega, amplification 
with EasyPGX® qPCR instrument 96 and analysis with 
EasyPGX® ready NTRK Fusion, Diatech Pharma-
cogenetics—IVD Kit).

A diagnosis of secretory carcinoma with high grade mor-
phology was given.

The patient was treated with 4 courses of 5-Fluorouracil 
and Cisplatin, with a mass reduction of about 75% on MRI 
evaluation (see Figure 1(I) and (J)). After the fourth course of 
chemotherapy the patient started an oral TRK-inhibitor drug 
(Larotrectinib). The patient subsequently underwent surgery 
for a suspected neoplastic residue in the ethmoid area, with-
out lymph node dissection.

Histological examination of the surgical specimen 
revealed complete pathological response.

Adjuvant protontherapy on surgical bed (61.4 Gy) and on 
an area including ipsilateral laterocervical lymph nodes 
(54.05 Gy) was given.

Larotrectinib therapy was continued for 1 year. At last fol-
low up, 16 months after diagnosis, the patient is alive and in 
complete remission.

Discussion

The diagnosis was especially challenging due to unusual 
clinical and morphological features. Secretory carcinomas 
(SCs) may occur in children, but they are rare in comparison 
with their adult counterpart.3 Sinonasal location is not typical 
for SC, with only few cases reported.7 Moreover, the pres-
ence of a high grade component has been reported in adults 
but, to the best of our knowledge, it has never been described 
in children. In our case, the typical immunophenotype and 
the identification of the recurrent ETV6::NTRK3 gene fusion 
allowed us to exclude other salivary gland malignancies. 
ETV6::NTRK3 gene fusion is present in more than 95% of 
SC and it has not been demonstrated in other salivary gland 
tumors.13,15 Recently, ETV6::NTRK3 gene rearrangement 
has been described in sinonasal low-grade non-intestinal 
adenocarcinoma (non-ITAC) in adults. Non-ITACs are all of 
low-grade appearance, they are positive for CK7, DOG1, 
GCDFP-15, and SOX10 and they show just scattered tumor 
cells positive for S-100.16 We could exclude this diagnosis 
due to the high grade morphology and to the different immu-
nophenotype of our lesion.

A high grade component is rare in SC, and mostly 
reported as single cases or small series. To date (including 
the current case), high grade component has been observed 
in 23 cases, but it has never been reported in the pediatric 
age group8,11,14,17-26 (see Table 1). High grade morphology is 
associated with a more aggressive course. A 8 out of 19 
adult patients died of disease progression. Moreover, local 
recurrence, lymph nodes metastasis and distant metastasis 
have been observed respectively in 11, 11, and 9 cases.

In our case, despite the large size, the tumor was highly 
responsive to chemotherapy, with a tumoral regression of 
75% on MRI scan, in keeping with the high responsivity to 
chemotherapy of some pediatric tumors showing ETV6-
driven fusion (i.e., infantile fibrosarcoma). The detection of 
the ETV6 gene fusion was of great importance for the pos-
sibility to administer a target therapy. The addition of 
Larotrectinib contributed to a more extensive regression, 
with a documented complete pathological response on the 
surgical specimen.
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Figure 1. (A) Low-grade component with papillary/tubular architecture. (B) Higher magnification of the low-grade component, with cells 
with dense chromatin and inconspicuous nucleoli; (C) High grade component with solid pattern. Note the transition from the low-grade 
(blue arrow) to the high-grade (yellow arrow) component and the microscopic focus of necrosis (white star); (D) Higher magnification of the 
high-grade component, with cells with vesicular chromatin, evident nucleoli, and higher mitotic index; (E) PAS-D positive luminal secretion; (F) 
S100; (G) GATA3; (H) pan-TRK; (I) MRI, neoplasm before treatment; (J) MRI, after 3 courses of chemotherapy.
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List of Abbreviations
SC Secretory Carcinoma
PAS Periodic Acid-Schiff
PAS-D Periodic Acid-Schiff with Diastase
HPF High power field
FFPE Formalin fixed paraffin embedded
MRI Magnetic Resonance Imaging
ACC Acinic cell carcinoma
Non-ITAC Non-intestinal type adenocarcinoma
FISH Fluorescence in situ
PCR Protein chain reaction
NGS Next generation sequencing
CK Cytokeratin
GCDFP-15 Gross Cystic Disease Fluid Protein 15
EMA Epithelial membrane antigen
SMA Smooth Muscle Actin
DOG1 Discovered on GIST 1
TRK Tropomyosin receptor kinase
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