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Abstract: A solitary fibrous tumor (SFT) is a benign neoplasm, firstly described as a mesenchymal
tumor of the pleura. Its incidence range in the head and neck region is about 5-27%, but only rarely
does it affect paranasal sinuses. The differential diagnosis is challenging, owing to its erosive growth
pattern and immuno-histochemical features. SFTs have an aggressive behavior and an important
recurrence potential. Therefore, a radical surgical excision is the gold standard therapeutic proce-
dure. A rare SFT originating from the right maxillary sinus is reported here. The 37-year-old patient
presented to the outpatient clinic with a painful expansive lesion in the whole right maxillary re-
gion. The overlying skin was inflamed and the patient had no epistaxis episodes. The 1.5 dentary
element tested negative for vitality; however, a puncture of the lesion led to a hematic spill and no
purulent discharge. An endoscopic-guided biopsy was suggestive either of SFT or hemangioperic-
toma, excluding a malignant neoplasm. A multi-equipe surgical team was activated. The lesion was
embolized in order to achieve a good hemostatic control and, after 48 h, the neoplasm was radically
excised with a combined open and endoscopic approach. The patient was disease-free at 12-month
radiological and clinical follow-up. Given the rarity of this lesion and the delicacy required in ad-
dressing head and neck neoplasms, we believe that the present case report might be of help in fur-
ther understanding how to approach cranio-facial SFTs.

Keywords: solitary fibrous tumor; hemangiopericytoma; CD34; multidisciplinary approach;
endoscopy

1. Introduction

A solitary fibrous tumor (SFT) is a rare mesenchymal tumor, firstly described by
Klemperer and Rabin in 1931 as a pleural neoplasm [1]. Nevertheless, it can derive from
other serous membranes and in any anatomic site, with approximately 5-27% of SFTs
arising in the head and neck region [2,3]. Within this anatomic region, it more frequently
affects the oral cavity and the orbit, while its incidence in paranasal sinuses and nasal
cavities is very rare [4,5].
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Given its rarity and the paucity of pathognomonic clinico-radiological features, the
differential diagnosis of SFT can be very tricky. Moreover, only recently have SFTs” main
immunohistochemical characteristics been delineated [2,3].

We describe here an interesting case of SFT arising from the right maxillary sinus and
involving the ipsilateral infratemporal fossa, nasal fossa, vestibular space, and even or-
bital floor.

2. Case Presentation
2.1. Clinical Presentation and Preoperative Imaging

A thirty-seven-year-old woman presented at the outpatient clinic with an ingraves-
cent right nasal obstruction beginning 12 months previously and a right canine fossa
swelling that appeared 4 months earlier. The patient was previously evaluated by the ear,
nose, and throat (ENT) service and underwent a computed tomography scan (CT) of the
paranasal sinuses, without contrast enhancement (Figure 1a,b).

Figure 1. Preoperative imaging. (a) CT, axial view; (b) CT, coronal view; (c¢) MRI, sagittal view; (d)
MRI, coronal view.

The radiological exam showed an expansive hypodense lesion occupying the whole
right maxillary sinus, with bone erosion of the surrounding structures (right orbital floor,
antero-lateral, posterior, and medial walls of the right maxillary sinus) and the upper right
vestibular fornix, the right nasal fossa, and the right infratemporal fossa invasion. The
mass was located periapically to the last right upper premolar and the first two upper
molars. At the endoscopic evaluation, the mass was covered by intact respiratory mucosa
and a complete obstruction of the right middle meatus and of the right osteo-meatal com-
plex was determined. Therefore, magnetic resonance imaging (MRI) with medium con-
trast and a maxillo-facial evaluation were prescribed.

The MRI showed a neoformation of 50 x 49 x 44 mm in size, with regular margins.
The mass was iso-intense compared with the muscle tissue in T1-weighted sequences,
dishomogeneously hyper-intense in T2-weighted sequences, and showed a massive and
irregular contrast enhancement (Figure 1c,d).
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At the physical examination, the overlying skin appeared reddened and inflamed.
The patient denied previous epistaxis episodes and denied dysesthesia of the right infra-
orbital nerve, while she referred to hypoesthesia of the ipsilateral hemipalate. The patient
denied tobacco and alcohol use. Cold testing tooth vitality of the last right upper premolar
proved no response. The puncture of the swelling on the vestibular side determined a
hematic spill and no purulent discharge. An intraoral biopsy was performed, showing
only respiratory mucosa with chronic phlogistic infiltration and without neoplastic ele-
ments; the histopathological examination result had no diagnostic value. Shortly after the
bioptic procedure, the patient referred to the onset of a right infraorbital nerve paresthesia.
Therefore, an endoscopic biopsy under general anesthesia was scheduled. During the sur-
gical intervention, a profuse hemorrhage from the mass bulging in the right nasal fossa
occurred, which was controlled with bipolar cautery and right nasal cavity packing (Fig-
ure 2).

Figure 2. Picture following the endoscopic bioptic procedure. A profuse bleeding occurred, con-
trolled with bipolar cautery and right nasal cavity packing. The bulging of the right cheek because
of the mass is clearly evident.

2.2. Incisional Biopsy Findings

The new histopathological result showed monomorphic spindle cells combined with
vascular elements. At the immunohistochemical evaluation, the cells intensively ex-
pressed bcl2 and had a weak, but wide CD34 expression. There was no smooth muscle
actin (SMA), 5-100 protein, and MNF-116 cytokeratin expression (Figure 3).
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Figure 3. Microscopically, the tumor was composed of monomorphic spindle cells arranged in fas-
cicles, with a vascular component showing a peculiar “hemangiopericytomatous” pattern. Spindle
cells featured strong immunostaining for Bcl-2, and faint staining for CD34, whereas smooth muscle
actin, S-100 protein, and cytokeratins were negative. (a,b) The nodule was composed of spindle cells
arranged in fascicles; vessels with hemangiopericytomatous pattern were visible (H&E staining: 40x
magnification (a); 100x magnification (b); 40x magnification (c) the only positive surgical margin is
the one inside the maxillary sinus, which is not in contact with any other tissue. Spindle cells were
positive for (d) STAT6: 100x magnification, (e) Bcl-2: 100x magnification , and (f) CD34: 100x mag-
nification.

The cytoproliferative activity (evaluated with Mib-1 expression) was lower than 10%.
The described characteristics suggested a mesenchymal tumor diagnosis and did not
show any signs of malignancy.

2.3. Intraoperative Imaging and Embolization Procedure

Given the important vascular component of the lesion, a preoperative head and neck
angiography was performed. The exam showed a mild contrast enhancement in the late
arterial phase and progressively higher enhancement in capillary and venous phases. The
mass was vascularized by the terminal branches of the ophthalmic artery, of the internal
maxillary artery (especially the sphenopalatine artery), and of the facial artery (Figure
4a,b).
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Figure 4. Angiographic imaging. (a,b) Pre-embolization images, showing the vascularization by ter-
minal branches of the ophthalmic artery, of the internal maxillary artery (especially the sphenopala-
tine artery), and of the facial artery; (c,d) images after the embolization of the internal maxillary and
facial arteries, showing only the enhancement of the antero-superior compartment, supplied by the
ophthalmic artery.

Therefore, the vessels derived from the internal maxillary and facial arteries were
embolized during the procedure. The subsequent angiography only showed the enhance-
ment of the antero-superior compartment (Figures 3d and 4c), supplied by the ophthalmic
artery. No periprocedural complications were determined.

2.4. Surgical Management

Forty-eight hours after the angiographic procedure, the patient underwent the surgi-
cal excision of the neoformation throughout a combined endoscopic and transfacial ap-
proach. A Weber—Ferguson approach was carried out, with an intrasulcular incision of
the right maxillary elements and a right tuber maxillae extension (Figure 5a,b).
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Figure 5. Intraoperative pictures. (a) Preoperative drawing; (b) isolation of the neoformation; (c) fine
maxillary osteotomies performed with the piezosurgical scalpel; and (d) resection of the nasal part
of the mass carried out with the harmonic scalpel.

The antero-lateral wall of the right maxillary sinus appeared expanded and thinned,
with infero-distal erosion. The right infraorbitary nerve was identified at the exit from the
homonymous foramen and preserved. Osteotomies of the right naso-frontal pillar and of
the right infero-lateral orbital frame were performed with a piezosurgical scalpel (Figure
5c) (Piezosurgery®, Mectron Medical Technology, Carasco, Italy), without periosteal de-
tachment, consenting their upward flipping. This surgical maneuver allowed a wider
view of the lesion. The intraoperative evaluation of the mass confirmed the right infratem-
poral fossa and right nasal fossa invasion, but showed no orbital floor erosion, which was
only thinned. We used the harmonic scalpel (Harmonic Focus®+, Ethicon Endo-Surgery,
Inc, Cincinnati, OH, USA) (Figure 5d) characterized by high-frequency mechanical energy
to offer the surgeon controlled and precise incision and haemostasis. The mass appeared
well capsulated and easily cleavable from circumstantial tissues. The tumor was then di-
rectly removed (Figure 6).
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Figure 6. Intraoperative pictures. (a,b) Resection of the neoformation; (c) post-resective site. (d) Mac-
roscopically, a 5.5 x 4 x 3 cm well-circumscribed nodule was visible.

An endoscopic revision was performed, with excision of the residual neoplastic tis-
sues from right anterior and posterior ethmoidal structures and from the tail of the right
inferior turbinate. The endoscopic evaluation excluded the invasion of the lamina cribrosa
and of the right ethmoidal roof (Figure 7a,b).

Figure 7. Intraoperative pictures. (a) Endoscopic image of the nasal fossa after the macroscopic re-
section (b) and at the end of the endoscopic one. (c) Titanium mesh reconstruction of the anterior
maxillary sinus wall.
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An accurate hemostasis control was performed. The right naso-frontal pillar and the
right infero-lateral orbital frame were osteosynthetized back in their position with tita-
nium plate, while the anterior maxillary wall was reconstructed with a titanium mesh
(Figure 7c). The transfacial approach was sutured and a right nasal packing was per-
formed.

2.5. Solitary Fibrous Tumor Diagnosis

Pathological examination of the surgical specimens revealed a 5.5 x 4 x 3 cm solitary,
well-circumscribed, gray-brownish nodule (Figure 6d), confirming the pre-operative im-
munohistochemical diagnosis.

Microscopically, the tumour was composed of monomorphic spindle cells arranged
in fascicles, with a vascular component showing a peculiar “hemangiopericytomatous”
pattern (Figure 3a,b). The only positive surgical margin is the one inside the maxillary
sinus, which is not in contact with any other tissue (Figure 3c).

Spindle cells featured strong immunostaining for STAT6 (Figure 3d) and Bcl-2 (Fig-
ure le), and faint staining for CD34 (Figure 3f), whereas smooth muscle actin, S-100 pro-
tein, and cytokeratins were negative.

A diagnosis of solitary fibrous tumour was rendered. The surgical margins were clear
from disease.

2.6. Follow Up

There were no postoperative complications. The patient did not refer to diplopia. The
nasal packing was removed 48 h after the surgery, without subsequent epistaxis episodes.
Immediate post-operative CT showed no macroscopic evidence of residual tumor and an
appropriate bone reconstruction. The patient referred to transient infraorbital nerve hy-
poesthesia, which improved in three months. The 6-month post-operative CT excluded a
relapse and sinusitis and confirmed the good reconstruction results obtained (Figure 8).

Figure 8. Post-operative CT. (a) Axial view; (b) coronal view; and (c,d) sagittal views.

Clinically, the patient showed good facial symmetry, without anesthetic and visible
scars (Figure 9).
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Figure 9. Clinical pictures: (a) picture following the bioptic procedure with right nasal packing; (b)
12 months post-operative picture. The bulging under the right cheek is not evident anymore.

The patient referred to a complete disappearance of the right hemipalate hypoesthe-
sia, while a mild paresthesia of the right infraorbitary nerve was still present one year after
the surgery.

2.7. Patient Consent

A written consent statement was provided by the patient to allow the publication of
her case, including non-anonymized photos of her face during and after the surgical pro-
cedure.

3. Discussion

Without sex predilection, SFT generally occurs in the third to fourth decade of life
[6]. This is consistent with our patient, a young 37-year-old woman.

In the scientific literature, SFT is generally described as a slow-growing, painless,
asymptomatic mass [4,5]. However, it also can determine progressive nasal obstruction,
rhinorrhea, intermittent epistaxis, headache and anosmia, and even exophthalmos. On
nasal endoscopy, SFT usually appears as a mass covered by an intact surface respiratory
epithelium and/or metaplastic squamous mucosa.

In the case described here, the patient referred only to a unilateral persistent nasal
obstruction, and the nasoendoscopic exam showed an intact respiratory mucosa. While
these features are consistent with those previously reported in literature, it has to be said
that none of them are pathognomonic of SFT [3]. Therefore, the differential diagnosis must
include glomangiopericytoma, inverted papilloma, hemangioma, leiomyomas, schwan-
noma, squamous cell carcinoma, juvenile angiofibroma, angiomatous polyps, nerve
sheets tumors, mesenchymal chondrosarcoma, and byphenotipic synovial sarcoma [7-9].
The former definition of hemangiopericytoma has been integrated under the SFT nomen-
clature in the 2013 WHO classification [6]. Given the complexity of the clinical case, the
treatment was given top priority even during the COVID-19 pandemic [10].
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The differential diagnosis between SFTs of the paranasal sinuses and the previously
described tumors is very difficult on a clinical basis, given the non-specific clinical presen-
tation of them all. In fact, they can all manifest with nasal obstruction, recurrent epistaxis,
sinusitis, and rhinorrhea [11-14].

In non-contrast to CT, SFT appears as a homogeneous mass and isodense with sur-
rounding tissue. Thinning and local remodeling of adjacent bone was observed, owing to
a pressure effect (Figure 1).

MRI findings included the following: well-circumscribed mass homogeneously iso-
intense on T1-weighted sequences, associated with heterogeneously marked enhance-
ment after gadolinium administration, and a possible hyperintensity on T2 image se-
quences [15,16], as described in the present case (Figure 1). Therefore, it is clear that SFT
radiological findings are also not completely diriment [17].

Moreover, the radiological exams usually cannot be completely diriment regarding
the final diagnosis, because of the similar aspects of SFTs and other mesenchymal tumors
[18-22].

Given the great diversity of possible clinical pictures and the multiplicity of applica-
ble surgical strategies, the need to perform an incisional biopsy of the lesion is evident, in
order to establish the diagnosis and the correct therapeutic procedure.

Histopathologically, SFT consists of diffuse spindle cells within an attenuated colla-
genous stroma and a characteristic prominent vascular network. SFT cells also usually
show low mitotic activity and the absence of nuclear pleomorphism [23].

At the immunochemical evaluation, SFT cells express CD34 and vimentin and mod-
erately express Bcl-2, while being negative for cytokeratin, S-100 protein, smooth muscle
actin, and desmin [24]. CD34 positivity is not pathognomonic; nevertheless, the presence
of CD34 and the contextual negativity of other reported markers can help to exclude a
variety of soft tissue tumors, such as epithelial tumors, neurogenic tumors, and sarcomas
[24]. Moreover, it has to be said that a typical rearrangement in chromosome 12q13, with
a NAB2-STATG6 gene fusion, is present [25,26]. In our case, a STAT6 strong and diffuse
nuclear expression pointed toward a diagnosis of SFT, with this marker being highly spe-
cific for this tumor. In fact, nuclear expression of STAT6 reflects the NAB2-STAT6 gene
fusion that characterizes SFT [27]. Unfortunately, this molecular investigation could not
be performed in our case, but it has to be said that only occasionally can other mesenchy-
mal tumors express STAT-6, both in cytoplasm and nucleus, rather than exclusively in the
nucleus [28].

Glomangiopericytoma shows the same cellular component of SFT and the same pres-
ence of collagen areas. Moreover, it is positive for muscular markers (such as smooth mus-
cle actin) as well as leiomyomas. Nasopharingeal angiofibromas, on the other side, are
usually positive for androgen receptor expression. None of the benign tumors mentioned
here show CD34 and STAT6 expression [8]. Tumors with neural differentiation, such as
neurofibroma or schwannoma, can histologically mimic SFTs, but they differ by express-
ing S-100 protein and SOX10 while lacking STAT6 expression [8]. Histologically, synovial
sarcomas appear to be made of spindle cells, with the possible presence of collagen bands
and branching vessels, similarly to SFTs. On the other side, they usually are more densely
cellular and they lack of CD34 and STAT6 expressions, while being positive to keratin and
EMA [28].

Even though there are not definite treatment guidelines for head and neck localiza-
tion, resectability is the most important prognostic factor; the en bloc radical surgical ex-
cision is thus the treatment of choice [29]. However, surgical margins’ control is frequently
difficult in the paranasal region, and an endoscopic approach can be an efficient tool to
grant magnification for an accurate resection with limited morbidity. Of course, in the
present case, the only positive surgical margin is the one inside the maxillary sinus, which
is not in contact with any other tissue (Figure 3c). For this reason, the surgical margins can
be considered clear from disease.
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Nevertheless, in a highly vascularized lesion, neither a transfacial approach nor an
exclusively endoscopic approach grant an excellent control of the surgical margins in the
paranasal sinuses. SFTs have an aggressive behavior and an important recurrence poten-
tial.

Owing to the highly vascular nature of SFT, a surgical intervention can often deter-
mine a consistent blood loss. In the present case report, severe bleeding was also encoun-
tered during the endoscopic bioptic procedure. Therefore, we decided to preventively
perform a selective endovascular embolization to obtain improved control of the bleeding
during the following resection procedure. This foresight allowed a dramatic reduction of
the blood supply to the neoformation, only leaving the vascularization from some
branches of the ophthalmic artery. Indeed, the definitive resection procedure did not de-
termine a major blood loss.

In order to obtain radicality and increase surgical safety, we planned a multidiscipli-
nary approach, combining the transfacial Weber—Ferguson approach with the magnifica-
tion power of endoscopy for better control and radicalization.

Given the delicacy of the osteotomies performed, the use of the piezosurgical scalpel
(Piezosurgery®, Mectron Medical Technology, Carasco, Italy) was preferred owing to its
better impact on bone healing dynamics [30,31].

Moreover, to obtain an effective hemostasis in the nasal fossa and less extensive tis-
sue damage to reminder nasal mucosa, the harmonic scalpel (Harmonic Focus®+, Ethicon
Endo-Surgery, Inc, Cincinnati, OH, USA) was used [32].

SFTs are generally indolent, with a low recurrence rate. Many risk assessment meth-
ods have been developed, while a universal system has not been approved yet [33-35].
Regarding intrathoracic SFTs, some inflammatory markers have also been proven to be of
prognostic importance, such as fibrinogen levels and the neutrophil-to-lymphocyte-ratio
(NLR) [36].

Overall, the recurrence rate accounts to 10-25%, with the possibility of a late relapse
occurring even 10 years after the surgical resection [37,38]. Despite the limited number of
reported cases, head and neck SFTs seem to have good prognostic results after radical
surgical excision alone. Generally, no adjuvant therapies are required and surgical resec-
tion is considered curative.

4. Conclusions

Owing to its rarity and its aspecific morphologic appearance, sinonasal SFT may be
difficult to distinguish from other mesenchymal lesions that more commonly arise in this
area.

An accurate differential diagnosis is necessary in order to avoid confusion with more
aggressive lesions, which are more frequent in the head and neck region and which re-
quire an extensive resection, possibly functionally and aesthetically disabling.

Radical surgical resection is the treatment of choice for SFT. Hopefully preceded by
embolization, a combined open and endoscopic approach, in the context of a multi-equipe
surgical team, can be helpful for an accurate resection with better visibility and improved
hemostasis.
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