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Abstract
A spectrum of mesenchymal neoplasms occur in the sinonasal region. One of these is solitary fibrous tumor (SFT), a 
translocation-associated neoplasm characterized by NAB2-STAT6 gene fusion. Sinonasal SFTs characteristically display 
CD34 immunopositivity, which aids in diagnosis. However, a small proportion of SFTs may be negative for CD34, making 
diagnosis difficult. The availability of STAT6 immunohistochemistry (IHC) has helped to overcome this. Malignant SFTs, 
characterized by increased cellularity and mitoses > 4 per ten high power fields, are extremely unusual in the sinonasal region, 
with only ten such cases reported to date. We report a case of a CD34-negative malignant SFT that was diagnosed using 
STAT6 IHC and confirmed by demonstrating NAB2 ex 4-STAT6 ex 2 fusion, and recurred 8 months after complete excision, 
to highlight the aggressive nature of this tumor.

Keywords Spindle cell tumor · Nose · Hemangiopericytoma · Solitary fibrous tumor · STAT6

Introduction

Solitary fibrous tumor (SFT) is a mesenchymal tumor of 
fibroblastic origin, first described in the pleura, but which 
also occurs at various extra-pleural sites [1]. It is a translo-
cation-associated neoplasm characterized by NAB2-STAT6 
gene fusion, resulting in specific nuclear expression of 
STAT6 protein, which may be detected immunohistochemi-
cally [2]. Exceedingly rare in the sinonasal region, SFTs 
have been reported to account for < 0.1% of all sinonasal 
neoplasms [3]. Majority of these tumors present as slow 
growing masses which display indolent behavior, and are 
cured on complete resection [4]. Only ten reports are avail-
able in literature of sinonasal SFTs which showed malignant 
histological features [5–12]. Of these, STAT6 positivity was 
described in only the three most recent cases. We report 
the case of an elderly male with sinonasal malignant SFT 
confirmed by STAT6 immunohistochemistry and molecular 

testing, who developed local recurrence after complete 
excision.

Methods

This 80 year-old male presented with complaints of nasal 
obstruction and occasional nasal bleeding from the right 
nostril for 7 years duration. He underwent an endoscopic 
surgery for the same complaints. Figure 1a demonstrates 
the radiological features at that time. A histopathological 
diagnosis of a spindle cell tumor was the only information 
available. Following this, his symptoms had subsided, until 
he presented to our centre 2 years ago with recurrence of 
earlier symptoms. Examination revealed a granular prolif-
erative mass in the right posterior part of the nasal cavity 
extending into nasopharynx, which appeared to recur at the 
same site upon comparing with previous scans (Fig. 1b). 
HE stained slides from the first procedure were submitted 
for review.

The patient underwent complete tumor excision via a 
transpalatal approach, and was asymptomatic after surgery. 
Radiology six months later revealed no evidence of tumor 
(Fig. 1c). At 8 months follow-up, endoscopy examination 
revealed a small granular lesion in right lateral wall of the 
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nose close to pterygoid base (Fig. 1d), from which a biopsy 
was taken.

Results

HE stained sections from the initial biopsy and the resec-
tion specimen showed similar features (Fig. 2), consist-
ing of a cellular tumor composed of spindle shaped cells 
dispersed in a variably collagenous stroma. Occasional 
hypocellular areas were seen; however, most of the tumor 
was composed of areas with increased cellularity. Tumor 
cells were arranged in a pattern-less pattern. Individual 
cells were ovoid to spindle shaped, with indistinct cyto-
plasmic borders, elongated vesicular nuclei with moder-
ate pleomorphism, and inconspicuous nucleoli. The ini-
tial biopsy showed 3–4 mitoses per 10 high power fields 
(hpf), while frequent mitotic figures were identified in 
the resected tumor (7–8/10 hpf). Variably sized, thin and 
thick-walled, including staghorn, vascular channels were 
interspersed between the tumor cells. Necrosis was not 
identified. Entrapped epithelial invaginations were absent. 

The excised tumor was infiltrating between bony trabecu-
lae. Differential diagnoses included biphenotypic sinonasal 
sarcoma (BSS), SFT, synovial sarcoma, malignant gloman-
giopericytoma (GPC), spindle cell carcinoma and malignant 
peripheral nerve sheath tumor (MPNST) [4]. As paraffin 
blocks were not available, immunohistochemistry could 
not be performed on the first biopsy. The tumor cells from 
the resection specimen were immunopositive for vimentin, 
CD99, and bcl2. Smooth muscle actin, desmin and S-100 
were negative, arguing against the diagnoses of BSS, GPC 
and MPNST. Pancytokeratin was negative, suggesting that 
synovial sarcoma and spindle cell carcinoma were remote 
possibilities. CD34 was also negative. Ki67 labeling index 
was 7–8%. A diagnosis of sinonasal malignant mesenchy-
mal neoplasm was given.

Biopsy from the recurrent tumor showed similar features. 
The case was reviewed in its entirety by a head and neck 
pathologist. STAT6 IHC was performed on the excision 
specimen, which showed strong nuclear positivity clinching 
the diagnosis as SFT. Molecular confirmation was obtained 
by RT-PCR for NAB2-STAT6 fusion transcripts, performed 
as described previously [13], which revealed NAB2 ex 

Fig. 1  Coronal CT scan reveal-
ing a mass filling the right 
posterior nasal cavity (a). Axial 
scans 5 years later revealing 
recurrence of the tumor at 
the same site (b). Axial scans 
showing no evidence of tumor 
at six months post-op (c). Nasal 
endoscopy at 8 months’ follow-
up showing small granular 
lesions suggestive of local 
recurrence (d)
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4- STAT6 ex 2 fusion (Fig. 3). The increased cellularity, 
pleomorphism, and elevated mitotic count argued in favor 
of this SFT being malignant.

Whole body PET-CT revealed no evidence of metasta-
sis. Due to the possible malignant behavior of the lesion, 
the patient was referred for adjuvant radiotherapy, but 

Fig. 2  Initial biopsy shows a spindle cell tumor with staghorn vas-
culature (a; HE, × 100) displaying increased cellularity and moder-
ate pleomorphism (b; HE, × 400). Excised tumor shows hypo- and 
hypercellular areas (c; × 100); tumor cells with indistinct borders 
embedded in a collagenous stroma (d; HE, x) have enlarged vesicu-
lar nuclei with coarse chromatin and frequent mitoses (e; HE, × 400). 

Some large nuclei show prominent nucleoli (f; HE, 60 ×). CD99 is 
positive (g; × 400); SMA (h; x400) and CD34 (i; × 400) are negative; 
STAT6 shows diffuse nuclear positivity (j; × 400); Ki-67 labelling is 
increased (k; × 400). Recurrent tumor shows increased cellularity, 
nuclear hyperchromasia and pleomorphism (l; × 400)
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he refused further treatment. He is alive with disease 
12 months after surgery.

Discussion

Extrapleural SFTs share histological, immunohistochemical, 
and molecular genetic features with pleural SFTs, indicat-
ing that they are all the same distinct entity. In the head and 
neck region, SFTs are usually described in the oral cavity, 
meninges and the orbit, with sinonasal SFTs being extremely 
infrequent [4–6]. The latter, with a little less than 100 cases 
reported till date, have been reported to account for < 0.1% 
of all upper respiratory tract neoplasms, and 0.021% of 
all sinonasal neoplasms [2, 4, 7]. Han et al. identified four 
sinonasal SFTs, including two malignant, in their series of 
53 SFTs from all sites, i.e. 7.5% [12].

Sinonasal SFTs occur in adults, with equal distribution 
among males and females [7, 14]. Patients present with 
symptoms of nasal obstruction and epistaxis. On exami-
nation, SFTs appear as firm, rubbery, grey-white polypoid 
masses [7]. Histologically, SFTs are characterized by sub-
mucosal, pattern-less arrangement of spindle shaped tumor 
cells in a collagen-rich stroma, with alternating hypo- and 
hypercellular areas, and interspersed branching “staghorn-
shaped” blood vessels [2]. Sinonasal malignant SFTs, char-
acterized by mitotic count > 4/ 10 hpf, hypercellularity, cel-
lular atypia and necrosis, are extremely unusual, with only 
ten such cases reported to date (Table 1) [12, 15]. The dif-
ferential diagnosis of sinonasal spindle cell tumors is wide, 
and may be resolved by immunohistochemistry [16].

Immunohistochemically, SFTs stain with CD34, CD99 
and bcl-2, while they are negative for S100, smooth muscle 
actin and desmin [2, 3, 12]. However, these are not specific, 
and negative staining does not exclude SFT [1]. Interest-
ingly, lack of CD34 staining, encountered in 5–10% of all 
SFTs, has been associated with malignant and dedifferen-
tiated SFTs [12, 15, 17]. In recent years, SFTs have been 
shown to demonstrate strong nuclear STAT6 positivity, con-
sidered as a surrogate marker for identification of NAB2-
STAT6 fusion which is unique to SFTs at all sites, irrespec-
tive of benign or malignant histology [12]. The availability 
of STAT6 immunohistochemistry has helped overcome the 
diagnostic challenges presented by the overlapping mor-
phological features of mesenchymal tumors in the sinonasal 
region. More importantly, it is of utility in CD34-negative 
cases. Of the previously reported sinonasal malignant SFTs, 
only three cases have been confirmed with STAT6 IHC, one 
of which was also confirmed by molecular testing [11, 12]. 
In the present case, CD34 was negative, leading away from 
the diagnosis of SFT; the diagnosis was later confirmed by 
strong STAT6 positivity, and further supported by molecular 
confirmation.

Clinically, SFTs are believed to be slow-growing neo-
plasms, cured by surgical excision [5]. Extent of resec-
tion is the most significant prognostic factor, and complete 
resection is considered the gold standard of treatment [6, 
7]. Adjuvant radiation therapy (RT) has been suggested in 
cases with uncertain margin clearance and malignant histol-
ogy; however, its role is controversial [7, 10]. Patient age 
older than 55 years, tumor size greater than 15 cm, areas 
of necrosis, and mitotic count > 4/10 hpf are indicative of 
aggressive behavior [3, 4]. The scant number of reported 
cases of malignant SFT has made it difficult to assess the 
prognostic significance of malignant histology. While it was 
earlier believed that atypical or malignant features on histol-
ogy were not indicative of malignant behavior clinically [7], 
this may not always be true, as local recurrence has been 
documented following complete excision of malignant SFT, 
and occurred in the present case as well [10].

The present case demonstrates the utility of STAT6 IHC 
in accurate diagnosis of sinonasal SFTs, particularly when 
CD34 is negative. It highlights the need for pathologists 
to identify features such as increased mitoses and elevated 
mitotic count in order to accurately diagnose malignant 
sinonasal SFTs to institute appropriate management, and 
highlights the capacity of these neoplasms for aggressive 
behavior. Due to the potential for recurrence, patients with 
sinonasal malignant SFT should be kept under close follow 
up. STAT6 IHC is a valuable surrogate marker to identify 
SFT when molecular testing is unavailable, and should be 
employed routinely in the immunohistochemical work-up of 
sinonasal spindle cell neoplasms.

Fig. 3  Conventional RT-PCR for NAB2-STAT6 fusion transcripts 
analyzed on 10% PAGE, Lane 1: 100  bp molecular weight marker; 
Lane 4: 303  bp band seen for NAB2-STAT6 exon 3-exon 3 fusion 
PCR (exon 4-exon 2 fusion type); none of the other lanes show bands; 
Lane 10: Reagent control
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