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Abstract

Background: Biphenotypic Sinonasal Sarcoma (BSNS) is a recently described tumor with 
its site of origin limited to the nose and paranasal sinus. It is a rare low-grade sarcoma 
characterized by concomitant neural and myogenic differentiation with high recurrence rates 
but lacks metastatic potential. Limited literature is available about the standard treatment 
regimens due to their rarity.

Case Presentation: Herein we describe the details of the case of a 55-year-old male, 
known case of recurrent biphenotypic sinonasal Sarcoma who presented with bilateral nasal 
obstruction. The diagnosis was confirmed by immunohistochemistry. He underwent surgery 
but developed recurrence twice, and later treated with Radiation Therapy.

Conclusions: Mainstay of the treatment remains surgery but due to its rarity, no definite 
treatment guidelines are defined. Radica or adjuvant treatment with chemotherapy and/or 
radiotherapy have been tried with limited data on the outcome.
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INTRODUCTION

Biphenotypic sinonasal sarcoma (BSNS) is a 
rare, slow growing soft tissue sarcoma of the 

sinonasal� tract� 𿿿rst� described� by� Lewis� et al. in 
2012.1 It typically presents with nasal mass causing 
nonspeci𿿿c�obstructive�nasal�symptoms.�The�mean�
age of presentation is 50-51 years, with a predilection 
for women. Immunohisto chemically, neural and 
myogenic markers are co-expressed.2 PAX3 (paired 
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box gene 3) rearrangements are characteristically 
noted. The preferred primary treatment is surgery. 
Treatment with Radiotherapy and chemotherapy 
has also been tried in adjuvant settings or cases 
with recurrence. A high recurrence rate has been 
noted, but distant metastasis has not been reported 
yet. We present a case of locally invasive recurrent 
Biphenotypic Sinonasal Sarcoma.

CASE REPORT

A 55 years old male presented with a history of 
a mass in the bilateral nasal cavity associated with 
nasal obstruction. The patient had a prior history 
of a mass in the left nasal cavity. The medical, 
surgical� and� family� history� was� insigni𿿿cant.�
Initial Computed Tomography Scan Paranasal 
Sinus (CT PNS) showed mucosal thickening in 
the bilateral maxillary sinus and frontal sinus, 
causing obliteration of osteomeatal complexes with 
bilateral�ethmoidal�sinus�opaci𿿿ed.�He�underwent�
mass resection, which was reported as an 
angio𿿿broma.�He�developed�a�recurrence�of�nasal�
mass a year later. A Contrast - Enhanced Magnetic 
Resonance Imaging (MRI) PNS showed 4.3x3.3x6.8 
cm avidly enhancing soft tissue mass lesion in the 
left nasal cavity, bilateral anterior ethmoidal air 
cells, and bilateral medial frontal sinuses, which 
was again resected. Post-resection histopathology 
report favored spindle cell neoplasm. (Fig. 1)

Fig. 1: H & E shows spindle cell neoplasm

An immunohistochemistry panel was studied, 
positive for Smooth Muscle Actin (SMA, S-100 and 
Caldesmon. Negative for GFAP (Glial Fibrillary 
acidic protein), STAT6 (Signal Transducer and 
activator of transcription 6), CD34 (Cluster of 
Differentiation 34), Desmin, CK (Creatine Kinase)
Synaptophysin, SOX10 (SRY - related HMG Box), 
and B-Catenin. Ki67 proliferation index 10%. (Fig. 
2)� Findings� con𿿿rmed� the� diagnosis� of� BSNS�
(Biphenotypic Sinonasal Sarcoma). Molecular 
analysis�was�not�done�due�to�𿿿nancial�constraints.

The patient again developed obstructive 

Fig. 2: IHC markers positive for Caldesmol, S-100, SMA and Ki 
67 proliferative index 10%

symptoms within a year of re-excision and 
presented to our department with a mass occupying 
bilateral� nasal� cavities,� dif𿿿culty� breathing,� and�
swelling over the forehead. On examination, a 
mass was seen occupying both nasal cavities 
causing complete obstruction of the left side and 
partial obstruction of the right nasal cavity. A soft 
swelling was present over the frontal region, with 
no palpable lymph nodes.

MRI Face + Neck suggested 8x6.8x2.8 cm well-
de𿿿ned� lobulated� heterogenous� mass� lesion�
involving bilateral nasal cavities, ethmoid air cells, 
protruding posteriorly into the nasopharynx and 
anteroposteriorly extending into the right frontal 
sinuses and causing airway obstruction with the 
associated remodeling of fronto-ethmoidal air cells 
appearing heterogeneously hyperintense on T2 and 
hypointense on T1 images. (Fig. 3).

Fig. 3: MRI face + Neck with contrast showing lesion involving 
bilateral nasal cavities, ethmoid air cells, protruding posteriorly 
into the nasopharynx and anteroposteriorly extending into the 
right frontal sinuses

Sinonasal tumors with similar presenting features 
include� solitary� 𿿿brous� tumour,� schwannoma,�
synovial sarcoma, malignant peripheral nerve 
sheath tumor with or without rhabdomyoblastic 
features,� leiomyosarcoma,� myo𿿿brosarcoma,� and�
inverted pappiloma. The diagnosis of BSNS was 
established based on immunohistological analysis.
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The patient was then treated with Local 
Radiotherapy with a total dose of 60 Gray 
in 30 Fractions @2Gy/# with 6 MV photons 
over a period of six weeks by IMRT (Intensity 
Modulated Radiation Therapy) technique. The 
patient completed treatment without any gaps.
The�patient�showed�signi𿿿cant�relief�in�symptoms�
and regression of the nasal mass after Radiation 
Therapy.

DISCUSSION

More than 100 cases of BSNS have been reported 
in the literature. Tumors commonly involve the 
nasal cavity and ethmoid sinus. In some cases, tumor 
extension into the orbit, skull base involvement, and 
intracranial� extension�were� identi𿿿ed.�No� known�
etiological factors have been established. BSNS are 
characterized� by� S100,� SMA,� and�muscle� speci𿿿c�
actin (MSA) expression.1,3,4 A recently described 
monoclonal antibody for evaluating the expression 
of PAX3 is reported to be highly sensitive (100%) 
and�speci𿿿c�(98%).5

Kominsky E et al.6 conducted a literature review 
on� the� 100� previously� published� cases� identi𿿿ed�
in 12 articles of BSNS based on the electronic 
databases of Pubmed and Embase. They observed 
that the mean age of presentation was 52.9 years 
old, ranging from 28 to 87 years. Female to male 
ratio was 1.8:1. Most common site involved was 
the nasal cavity and ethmoid sinus. The extra 
nasal extension was observed in 27.4% of cases. 
Forty  seven cases were treated with either surgical 
excision alone or Adjuvant Radiotherapy and/
or chemotherapy. Recurrence was observed in 
33.3% of patients (equivalent between surgical 
excision alone and surgical excision with adjuvant 
chemotherapy/ radiotherapy).

F. Le Loarer et al.7 retrospectively studied 
Clinicopathological and molecular features in 41 
cases of BSNS. They observed that 61% of patients 
were females, with a median age of 49 years at 
presentation. The nasal cavity, followed by the 
ethmoid sinus, was the predominantly involved 
primary sites. Thirty three patients were treated 
with surgical excision with or without radiotherapy 
and/or chemotherapy. 32% of patients had local 
recurrence. None of the patients developed 
distant metastasis. Histologically, the poorly 
circumscribed and hypercellular proliferation of 
monotonous spindle cells with low mitotic rates 
were� noted.� The� immunohistochemical� pro𿿿le� of�
all the cases showed positivity for S100 protein 
and PAX3 but negative for SOX10. 91% of cases 

were focally positive for MyoD1, while 20% 
were positive for myogenin. Molecular analysis 
revealed PAX3 - MAML3 (mastermind - like 
transcriptional coactivator 3) transcript in 90% 
of cases. Alternatively, Fusion Transcript PAX3 
- NCOA2 (Nuclear Receptor Coactivator), PAX3-
WWTR1 (WW domain - containing transcription 
regulator protein), and PAX3 - FOXO1 (Forkhead 
box protein O 1) were also seen.

In the present case, the patient underwent 
resection of the lesion twice within a year and 
again presented with recurrence. The initial 
histopathology� was� reported� as� angio𿿿broma,�
while the Biopsy from the recurrent lesion was 
reported as spindle cell neoplasm that was further 
con𿿿rmed� to�be�BSNS�by� immunohistochemistry.�
Both the recurrence occurred within one year 
of excision, each time more extensive than the 
previous lesion indicating the possibility of the 
aggressive nature of the tumour in our patient, but 
the patient showed a good clinical response with 
radiotherapy. Long term follow up needs to be 
further evaluated.

BSNS is a low grade sarcoma with low mitotic 
activity. Diana Bell et al.8 reported a case of low  
grade spindle cell tumour of the left sinonasal 
cavity initially treated with surgical excision and 
developed recurrence after 15 years. Molecular 
analysis� identi𿿿ed� PAX� -� MAML3� fusion,� and�
sarcoma�was� reclassi𿿿ed� as� recurrent� BSNS�with�
higher grade transformation. BSNS being a locally 
invasive tumour, can invade the skull base and 
extend to involve intracranial structures and cause 
complications. Only two fatal cases directly related 
to the tumour have been reported so far. Both of the 
cases had an intracranial extension.9,10

CONCLUSION

BSNS is a rare neoplastic entity; It is essential to 
distinguish it from other tumors in the morphologic 
differential diagnosis; this distinction can be made 
with a routine immunohis to chemical panel in 
a large subset of cases, with the option for either 
Áuorescence�in�situ�hybridization�inter�rogation�of�
PAX3 or reverse transcriptase polymerase chain 
reaction of the described chimeric fusion genes as 
a diagnostic adjunct. By immunohistochemistry, 
these tumors characteristically express S100 and 
SMA, and MSA. Most cases harbor re-arrangements 
of PAX3, and the most frequent translocation 
partner is MAML3. Surgery is the mainstay of the 
treatment for BSNS. Treatment with Radiotherapy 
is also highly effective and usually can be planned 
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postoperatively as adjuvant treatment to reduce 
the chances of recurrence.
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