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Introduction

One patient per 100000 persons is diagnosed with a ma-
lignant tumor in the sinonasal tract each year worldwide, ac-
counting for 5% of all head and neck cancers.1) Although squa-
mous cell carcinoma and adenocarcinoma are among the most 
frequently diagnosed disease entities in the sinonasal tract, 
as defined in the 2017 4th edition of the World Health Orga-
nization (WHO) Classification of Head and Neck Tumors,2) 
relatively new pathologies have been reported. These pathol-
ogies which were conventionally reported as sinonasal undif-
ferentiated carcinoma (SNUC) include switch/sucrose non-fer-
mentable-related matrix-associated actin-dependent regulator 

of chromatin subfamily B member 1 (SMARCB1)-deficient 
sinonasal carcinoma and human papillomavirus (HPV)-re-
lated multiphenotypic sinonasal carcinoma.1) SMARCB1-de-
ficient sinonasal cancer is caused by the mutation in switch/
sucrose non-fermentable (SWI/SNF)-related matrix-associ-
ated actin-dependent regulator.3) Due to the lack of distinct 
signs and symptoms, it is often detected late in the course of 
the disease, which leads to a poor prognosis.4) Consequently, 
making an early diagnosis and using the proper multimodal 
treatment is crucial.

Case

Case 1
A 27-year-old male who had no underlying health condition 

presented to a tertiary care hospital with a 6-month history of 
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left epistaxis. The CT scan demonstrated soft tissue density 
at the left ethmoid sinus, septal deviation to the left, and both 
inferior turbinate hypertrophy. The patient received an endo-
scopic sinus surgery (ESS) and the pathology report from the 
ESS revealed squamous cell carcinoma, poorly differentiated. 
The patient was referred to our hospital. The CT taken at our 
hospital revealed a soft tissue signal in the left ethmoid sinus 
and nasal cavity (Fig. 1A-C). A MR T2-weighted imaging 
showed an intermediate to low signal intensity at the medial 
and superoposterior aspect of the left ethmoid sinus, and the 
medial aspect of the left nasal cavity (Fig. 1D and E). No ev-
idence of neck lymphadenopathy was found upon imaging 
work-up. There were no signs of intracranial and intraorbital 
extension. The diagnosis was SMARCB1-deficient sinonasal 
carcinoma (cT2N0M0) according to our formal pathology re-
port based on the slides transferred from the prior hospital. The 
patient underwent left endoscopic endonasal resection. The 
final pathology report after surgery confirmed SMARCB1-
deficient sinonasal carcinoma (pT2N0M0). On histopathologic 

examination, the tumor was infiltrating the subepithelial stro-
ma, showing a solid sheet-like growth pattern. The tumor was 
composed of epithelioid to spindle cells, with scanty cytoplasm. 
On immunohistochemical staining, the tumor cells were posi-
tive for cytokeratin and showed complete loss of integrase in-
teractor 1 (INI-1) expression. As a result, the tumor was di-
agnosed as SMARCB1-deficient sinonasal carcinoma (Fig. 2). 
The patient was discharged on postoperative day 4. The en-
doscopic exam at the outpatient clinic showed well-healed mu-
cosa without any signs of complication or tumor recurrence 
on postoperative month 2. Postoperative concurrent chemo-
radiation therapy was provided for the following reasons; the 
patient was young and had no underlying diseases. SMARCB1-
deficient sinonasal carcinoma is known for its poor prognosis, 
which necessitates multimodal treatment approaches. Addi-
tionally, there was an enlargement of the left retropharyngeal 
lymph node, which was not removed during the surgery. Four-
ty five Gy of radiation treatment over the course of 25 days 
was given with a daily fraction of 1.8 Gy postoperatively with 
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Fig. 1. Preoperative CT findings. A-C: CT revealed soft tissue signal in the left ethmoid sinus and nasal cavity (circle). D and E: MRI re-
vealed an intermediate to low signal intensity at medial and superoposterior aspect of the left ethmoid sinus, and medial aspect of the left 
nasal cavity (arrows). 
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2 cycles of weekly cisplatin (cisplatin 40 g/m2). The local tu-
mor bed was then given a 14 Gy local boost with a daily frac-
tion of 2 Gy over the course of seven days, and a 6.6 Gy local 
extra boost with a daily fraction of 2.2 Gy over the course of 
three days. The MRI showed no evidence of residual or re-
current tumor at 14 months after the surgery.

Case 2
An 88-year-old male who had undergone prostate cancer 

surgery and had underlying hypertension arrived at a tertiary 
care hospital with a 2-month history of both nasal obstructions. 
The endoscopic intranasal examination revealed a polypoid 
mass in the right nasal cavity. The MR showed a T2 interme-
diate signal intensity mass in the right nasal cavity and ethmoid 
sinus with extension to the right maxillary sinus and choana 
(Fig. 3A and B). The CT revealed an enhancing solid mass in-
volving the right nasal cavity and ethmoid sinus with the ero-
sion of the right inferior orbital wall, the extent to the right na-
solacrimal duct & sac, and left ethmoid sinus, and no definite 
intracranial extension (Fig. 3C and D). The CT also demon-
strated necrotic lymph nodes at left level II and right neck lev-
els II and V (Fig. 3E). The final diagnosis was SMARCB1-
deficient sinonasal carcinoma (cT4aN2cM0) and underwent 
right radical maxillectomy along with right total parotidec-
tomy and both modified radical neck dissection. The pathol-
ogist’s report after the surgery confirmed SMARCB1-deficient 
sinonasal carcinoma with the invasion of the right maxilla bone, 
nasolacrimal duct, and orbit along with both neck lymph node 

metastasis and extranodal extension (pT4aN3bM0). On histo-
pathologic examination, the tumor was infiltrating subepithe-
lial stroma. The tumor was composed of rhabdoid cells, with 
large eccentric nuclei and abundant eosinophilic cytoplasm. 
On immunohistochemical staining, the tumor cells showed a 
complete loss of INI-1 expression (Fig. 4). At postoperative 
month 3, the patient complained of right cheek swelling. Sub-
sequently, the MR revealed T2 intermediate, enhancing soft 
tissue lesions in the medial canthal area and cheek subcutane-
ous layer. The core needle biopsy report confirmed metastatic 
SMARCB1-deficient sinonasal carcinoma. The PET-CT re-
vealed multiple distant metastases in the lung and the patient 
was referred to hospice care.

Discussion

Since the 1st cases of SMARCB1-deficient sinonasal car-
cinoma were reported by two independent groups,3,4) Several 
case series have been published in regard to SMARCB1-de-
ficient sinonasal carcinoma, including the largest case series 
reported in 2017.4,5) However, we suspect there would be more 
cases of SMARCB1-deficient sinonasal carcinoma worldwide 
than already reported, considering that SMARCB1-deficient 
sinonasal carcinoma is relatively new entity that has been rec-
ognized after the recent development of new laboratory tech-
nology to find SMARCB1 tumor suppressor gene deletion or 
mutation.6) SMARCB1-deficient sinonasal carcinoma is a 
highly aggressive tumor that leads to poor prognosis and there 
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Fig. 2. Histopathologic findings. A: The tumor cells are arranged in solid sheets, and infiltrate subepithelial stroma in the biopsy specimen 
(hematoxylin and eosin [H&E], ×50). B: The tumor is composed of epithelioid to spindle cells (H&E, ×400). C-E: Tumor cells show positiv-
ity for cytokeratin (immunohistochemical staining, ×200; C), positivity for p63 (immunohistochemical staining, ×200; D), and complete 
loss of INI-1 in comparison to positive stromal cells (immunohistochemical staining, ×200; E). F: A few foci of tumor were notified in surgi-
cal specimen, also showing solid sheet-like arrangement of epithelioid to spindle cells (H&E, ×200).
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Fig. 3. Preoperative image findings. A and B: MR images showing T2 intermediate signal intensity mass in the right nasal cavity and 
ethmoid sinus with extension to the right maxillary sinus and choana. C: CT images showing enhancing sold mass involving the right 
nasal cavity and ethmoid sinus with erosion of the right inferior orbital wall. D: The extent to the right nasolacrimal duct & sac, left ethmoid 
sinus. E: Necrotic lymph nodes at both level II.
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Fig. 4. Histopathologic findings. A: The tumor is infiltrating subepithelial stroma in biopsy specimen (hematoxylin and eosin [H&E], ×100). 
B: Tumor cells show rhabdoid features, with large eccentric nuclei with abundant eosinophilic cytoplasm (H&E, ×400). C: Tumor cells 
show loss of INI-1 expression in comparison with positive stromal cells (immunohistochemical staining, ×200) D: Lobulated sheet-like 
proliferation of tumor cells in surgical specimen (H&E, ×20). E: Tumor cells in surgical specimen also show rhabdoid features (H&E, ×100).
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currently is no targeted treatment for this disease. Therefore, 
it is critical to recognize and diagnose SMARCB1-deficient 
sinonasal carcinoma early in its disease course. Our case re-
port presents 2 cases of SMARCB1-deficient sinonasal carci-
noma with contrasting outcomes. 

SMARCB1-deficient sinonasal carcinoma is recognized for 
its aggressively invasive behavior, often involving multiple 
paranasal sinuses.7) Under the microscope, two main morpho-
logic patterns are frequently observed: plasmacytoid/rhabdoid 
and basaloid. The plasmacytoid/rhabdoid variant is character-
ized by the presence of plasmacytoid/rhabdoid cells arranged 
in sheets, with prominent eosinophilic cytoplasm and eccen-
tric nuclei. In contrast, the basaloid variant consists of basa-
loid cells forming nests and lobules with a high nuclear cyto-
plasmic ratio, exhibiting peripheral palisading. Additionally, 
there are scattered plasmacytoid/rhabdoid cells in the basa-
loid variant.1)

SMARCB1-deficient sinonasal carcinoma predominantly 
affects males and spans a broad age range from 16 to 88 years 
(mean age of 51 years), demonstrating a preference for the eth-
moid sinus and nasal cavity. Typically, the disease follows an 
aggressive clinical course, with the majority of cases present-
ing as advanced stages such as pT3/T4, often resulting in fre-
quent recurrence and patient mortality (Table 1).7-12) Histolog-
ically, the tumor presents as clusters or branching structures 
comprising uniform blue cells characterized by limited cyto-
plasm, a high ratio of nucleus to cytoplasm, and prominent 
nucleoli within a fibrous stroma. No signs of abnormal growth 
on the surface are apparent; however, occasional tumor cells 
infiltrate the lining in a pagetoid pattern. Tumor cells exhibit 
a tendency to form palisades, accompanied by abundant cy-
toplasmic vacuoles and the absence of squamous or glandular 
differentiation. Another variant displays the proliferation of 
plasmacytoid cells with eccentric nuclei and hyaline eosino-

Table 1. Clinical features of SMARCB1-deficient sinonasal carcinoma from the current and past case reports

Author  
(year)

Age/ 
sex Original diagnosis Initial  

stage Treatment Clinical course 
(months)

Outcome/
follow-up 
(months)

Jamshidi, et al.10) (2014) 32/M PD SCC T4N0 Surgery+CTx+XRT Mediastinal+ 
retroperitoneal node 
metastases (13)

DOD (19)

Bell, et al.9) (2015) 64/F SNUC T4N0 Surgery+CCRT None NED (3)

Bell, et al.9) (2015) 75/M Basaloid SCC T4N0 Induction CTx+ 

XRT, surgery+XRT
Local recurrence AWD (12)

Bell, et al.9) (2015) 51/F SNUC T4N0 Surgery+CTx+XRT Local recurrence; 
distant metastases

DOD (24)

Bell, et al.9) (2015) 33/F High-grade  
malignant germ 
cell tumor

T4N0 Surgery+CCRT Local recurrence AWD (33)

Zeng, et al.12) (2016) 86/M SNUC T4N0Mx Radical surgery None Died of 
colorectal 
cancer (21)

Baressi, et al.8) (2016) 16/F Atypical teratoid/
rhabdoid tumor

T4 Surgery Metastasis to 
lung+bone

DOD (9)

Shatzkes, et al.11) (2016) 35/F Carcinoma with 
squamoid features

T4bN0M0 NA NA NED (10)

Shatzkes, et al.11) (2016) 45/M Adenocarcinoma T4b NA NA NED (48)

Shatzkes, et al.11) (2016) 50/F PD SCC+papillary 
features

T4aN0M0 NA NA NED (9)

Shatzkes, et al.11) (2016) 72/M SMARCB1-deficient 
carcinoma

T4aN0M0 NA NA NED (12)

Shatzkes, et al.11) (2016) 43/M PD SCC T1NxMx NA NA NED (9)

Shatzkes, et al.11) (2016) 62/M SNUC T4bN0M1 NA NA NED (3)

Wasserman, et al.7) (2017) 34/M SNUC T4N0M0 Surgery+CCRT Metastasis to lung, 
pleura, bone, liver

DOD (26)

Wasserman, et al.7) (2017) 56/F NA T4bNxMx CCRT None AWD (12)

SMARCB1, switch/sucrose non-fermentable-related matrix-associated actin-dependent regulator of chromatin subfamily B mem-
ber 1; M, male; F, female; PD, poorly differentiated; SCC, squamous cell carcinoma; SNUC, sinonasal undifferentiated carcinoma; 
NA, not available; CCRT, concurrent chemoradiation therapy; CTx, chemotherapy; XRT, external beam radiotherapy; NED, no 
evidence of disease; AWD, alive with disease; DOD, died of disease
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philic cytoplasm. Brisk cell division is frequently observed, 
accompanied by extensive necrosis.1,4,5) Tumor cells typically 
exhibit positive immunoreactivity for pan-cytokeratin, while 
P63, CK5, and CK7 are positive in approximately half of the 
cases. Other markers, including synaptophysin, chromogranin, 
CD56, CD117, and P16, may exhibit limited positivity. How-
ever, the tumor is negative for HPV, as confirmed by in situ 
hybridization. In situ hybridization for Epstein Barr virus and 
immunohistochemistry for nuclear protein in testis also yield 
negative results in tumor cells. A notable characteristic feature 
is the absence of SMARCB1 (INI1) expression in tumor cells.1)

According to the WHO, SNUC is an extremely aggressive 
type of carcinoma that does not exhibit squamous or glandu-
lar characteristics. It often spreads to areas beyond the sinuses, 
such as the orbit and skull base. Typically, treatment for SNUC 
involves a combination of surgical procedures and nonsurgi-
cal approaches like chemotherapy and/or radiation therapy. 
Unfortunately, regardless of the chosen treatment, SNUC has 
a poor prognosis, with a significant likelihood of recurrence 
and extremely low survival rates.13) Additionally, the absence 
of SMARCB1 expression is associated with an overall poorer 
prognosis.14)

In summary, we presented 2 cases of poorly differentiated 
sinonasal carcinoma demonstrating SMARCB1 deficiency. 
Although it is a highly aggressive entity, with early stage diag-
nose of the disease, the prognosis may be good as in our 1st 
case. It is essential to have newly emerging sinonasal carcino-
ma such as SMARCB1-deficient sinonasal carcinoma in the 
list of differential diagnoses when one encounters poorly dif-
ferentiated sinonasal carcinoma.
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