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Abstract
The novel coronavirus (SARS-CoV-2) pandemic has influenced the timeliness of care for pa-
tients with both common and rare conditions, particularly those affecting high-risk operative 
sites such as the upper aerodigestive tract. Sinonasal undifferentiated carcinoma (SNUC) rep-
resents a rare malignancy of the sinonasal tract, a unique subset of which has never been 
previously reported in the otolaryngology literature and is characterized by inactivation of 
the SMARCB (INI-1) tumor suppressor gene. This subtype exhibits a particularly poor progno-
sis and is characterized pathologically by its rhabdoid appearance. Here we present the case 
of an individual who was diagnosed with a sinonasal mass during the SARS-CoV-2 pandemic, 
which was ultimately found to be SMARCB (INI-1)-deficient sinonasal carcinoma. Advanced 
imaging was deferred in the interest of limiting the patient’s exposure to the virus, and expe-
dited operative management was performed which facilitated prompt referral for adjuvant 
chemoradiation. The SARS-CoV-2 pandemic presents unique challenges, but the work-up of 
high-risk lesions must be prioritized; this continues to be paramount as SARS-CoV-2 resurges 
in many cities across the USA. © 2020 S. Karger AG, Basel
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Introduction

Sinonasal undifferentiated carcinoma (SNUC) is a rare poorly differentiated malignancy 
arising from the sinonasal tract. While SNUC has itself a poor prognosis, a subset of sinonasal 
neoplasms with inactivation of the SMARCB (INI-1) tumor suppressor gene exhibits particu-
larly treatment-recalcitrant disease. This was first reported in the pathology literature in 
2014 [1]; however, it has yet to be detailed in the otolaryngology literature. Here we present 
the case of an individual with a sinonasal mass who was ultimately diagnosed with SMARCB 
(INI-1)-deficient sinonasal carcinoma and the unique management required during the SARS-
CoV-2 pandemic.

SWI/SNF-related matrix-associated actin-dependent regulator of chromatin subfamily B 
member 1, also known as SMARCB1or INI-1, is a transcription regulator located on chro-
mosome 22q11.2 that functions as a tumor suppressor gene [2]. It is ubiquitously expressed 
in normal tissue and it has been implicated in the pathogenesis of a number of “rhabdoid”-
appearing malignancies including renal medullary carcinoma, myoepithelial carcinoma, 
epithelioid carcinoma, and epithelioid malignant nerve sheath tumors [3–5]. It was first iden-
tified in sinonasal malignancies in 2014, when Bishop et al. [1] found that nearly 6% of primary 
sinonasal carcinomas exhibited inactivation of SMARCB1. These cases were initially classified 
as nonkeratinizing squamous cell carcinomas (n = 3), sinonasal undifferentiated carcinomas 
(n = 2), myoepithelial carcinomas (n = 2), nonintestinal adenocarcinomas (n = 1), and carcinoma, 
not otherwise specified (n = 1) [1] and presented at advanced stages with a propensity for local 
recurrence and metastatic disease, increasing the overall patient mortality [6].

Despite knowledge of the mutation underlying SMARCB (INI-1)-deficient sinonasal 
carcinoma, its existence has not been discussed in the otolaryngology literature. Here we 
present the case of an individual initially diagnosed with nasal polyps who was ultimately 
diagnosed with SMARCB (INI-1)-deficient sinonasal carcinoma during the SARS-CoV-2 
pandemic and the unique management required.

Case Report

A 60-year-old female presented for evaluation of nasal congestion refractory to conservative measures. 
Nasal endoscopy identified a left nasal mass initially felt to represent nasal polyps; however, due to the 
extensive nature of the disease, the patient was referred to our institution for a second opinion. A non-
contrast-enhanced computed tomography (CT) scan of the sinuses was performed, which demonstrated a 
5.0 × 1.6 × 4.0 cm left nasal cavity mass with extensive osseous remodeling (Fig. 1), suspicious for malignancy. 
Ordinarily, an in-office biopsy would have been performed and a magnetic resonance imaging (MRI) scan 
would have been ordered to better characterize the extent of the disease. However, due to the SARS-CoV-2 
pandemic, we elected against both to mitigate the risk of: (1) additional viral exposure for the patient due to 
hospital visits for MRI scans and (2) exposure of office staff to aerosolizing procedures.

The patient was counseled on the concerning findings and the current health care climate. The options 
were to go to the operating room for a biopsy alone versus biopsy and resection if the pathology was 
consistent with a malignancy. The patient elected the latter option. The patient was thus taken to the oper-
ating room by the otolaryngology team, and a biopsy confirmed malignancy on a frozen specimen. A more 
specific diagnosis was unable to be made and, per the preoperative discussion, a comprehensive endoscopic 
resection was subsequently performed. Due to tumor extending to the cribriform plate, a small cerebrospinal 
fluid leak was encountered which was repaired with a nasoseptal flap and an abdominal fat graft. The patient 
was observed in the postanesthesia care unit and discharged home without issue that evening. The final 
pathology showed SMARCB1 (INI-1)-deficient sinonasal carcinoma (Fig. 2). Endoscopic examination 3 and 6 
weeks postoperatively showed no evidence of persistent cerebrospinal fluid leak. Margins were clear but, 
given the pathology, the patient was referred for adjuvant chemoradiation therapy and is currently midway 
through treatment.
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Discussion

The SARS-CoV-2 pandemic has limited inpatient, outpatient, and surgical volumes, as 
well as access to hospital resources including ancillary services like radiology and speech 
language pathology. Otolaryngology patients represent a particularly high-risk population 
given the anatomic site of disease often involving nasopharyngeal or oropharyngeal mucosa. 
This has been particularly recognized within the subspecialty of rhinology and skull base 
surgery [7]. Given this, it was deemed best to defer an MRI scan preoperatively for this patient 
to limit her exposure to the healthcare system and to expedite her surgical procedure. Irre-

a b

Fig. 1. Pre-operative axial (a) and coronal (b) views of a non-contrast-enhanced CT scan of the sinuses show-
ing a 5.0-cm mass of the left nasal cavity involving the turbinates and the ethmoid sinus with osseous remod-
eling.

Fig. 2. Pathology of the specimen 
confirmed to be SMARCB1 
(INI-1)-deficient sinonasal carci-
noma, which is characterized by a 
rhabdoid appearance with large 
cells with abundant eosinophilic 
cytoplasm and eccentrically 
placed nuclei with open chroma-
tin and prominent nucleoli.
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spectively of the MRI result, the patient warranted a biopsy of the lesion due to its concerning 
appearance. Moreover, performing intraoperative frozen sectioning and then proceeding 
immediately to resection without delay while awaiting the definitive pathology results further 
limited healthcare exposure. The patient thus underwent a streamlined course of treatment 
from presentation through diagnosis, treatment, and referral to the appropriate consultants.

In the era of the SARS-CoV-2 pandemic, otolaryngology patients represent a unique 
subset of patients who must be managed with particular care given the high-risk anatomic 
sites involved and the frequency of aerosol-generating procedures. When working up an 
atypical sinonasal mass, it is important to consider the rare case of SNUC variant SMARCB 
(INI-1)-deficient sinonasal carcinoma as a potential diagnosis. The work-up and treatment of 
this pathology must be expedited under even ideal circumstances, and its management during 
the SARS-CoV-2 pandemic is challenging from both a patient and a physician standpoint. 
Nevertheless, it warrants a prioritized work-up and thorough patient counseling given the 
propensity for late-stage presentation and rapid progression. This is particularly relevant 
with the recent resurgence of SARS-CoV-2. Further studies are necessary to better charac-
terize the particular clinical characteristics of this SNUC variant to define clear diagnostic and 
treatment measures.
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