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Abstract: Solitary fibrous tumors (SFTs) can occur in several locations outside the pleura,

but rarely in the sinonasal tract, and particularly not in the nasopharynx. Herein, we describe

an unusual case of giant cell-rich SFT (GCRSFT) occurring in the nasopharynx. A 64-year-

old man experienced dizziness and headache for more than 10 years with no obvious cause.

Computed tomography (CT) scan showed a 3.9 cm × 2 cm tumor on the posterior lateral wall

of the left nasopharynx, and angiography revealed a hypervascular tumor fed by branches of

the left carotid artery. Hence, preoperative embolization was performed, and then the tumor

was endoscopically resected. The symptoms were relieved after the resection, and post-

operative head CT and video laryngoscopy showed that the tumor was completely resected.

We next characterized the specific pathological characteristics of the resected tumor.

Histologically, the tumor was characterized by varying cellular proliferation of cytologically

bland spindle cells within a collagenous stroma, with prominent interspersed branching

vessels. Mitotic activity was low (2/50HPF), and there was no evidence of pleomorphism

or tumor necrosis. Moreover, multinucleated giant cells with deep nuclear staining and

distributed in pseudovascular spaces were found within the tumor. We ruled out the possi-

bility that our case was giant cell fibroblastoma (GCF) by immunohistochemical analysis,

showing that the tumor cells were positive for CD34, CD99, STAT6, and BCL-2, and that the

Ki-67 labeling index was 3%, indicating that our case was SFT and not GCF. The patient’s

condition is generally good after a 14-month follow-up. This report serves to broaden the

morphologic spectrum of GCRSFT and will help clinicians and pathologists better under-

stand this entity to prevent misdiagnosis.
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Introduction
Solitary fibrous tumors (SFTs) are rare tumors of mesenchymal origin, accounting

for only 2% of all soft tissue tumors.1 SFTs typically develop in the pleura, but

extra-thoracic SFTs can occur in various parts of the body. These tumors do not

show a sexual predilection, and the median age of onset is 50 years (range: 20–70

years).2 The primary treatment of SFT is surgical resection with negative margins.

Tumors that cannot be completely excised or that show malignant histological

features may respond to radiation and/or chemotherapy. Giant cell-rich SFT

(GCRSFT), formerly known as giant cell angiofibroma (GCA), was first described

as a rare orbital tumor in 1995.3 However, it has also been reported to occur in the

head and neck, back, retroperitoneum, hips, vulva, and groin.4,5 SFTs occurring in

the nasopharynx are very rare, with only 5 such cases reported till date.6–10 To the

best of our knowledge, GCRSFT of the nasopharynx has not yet been reported.
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In this study, we present an extremely rare case of

GCRSFT in the nasopharynx. SFTs present nearly equally

as asymptomatic slow-growing masses or with local symp-

toms due to compression. The clinical symptoms of SFT in

the nasopharynx depend on the tumor size and growth rate,

the most common manifestation being ear canal obstruction

and nasal obstruction. However, the patient in the current

study presented only with dizziness and headache, without

ear canal or nasal obstruction. Here, we describe the clin-

icopathological and immunohistochemical features of this

case of GCRSFT and present a literature review. Our data

provide important insights into the diagnosis, differential

diagnosis, and treatment of GCRSFT in the nasopharynx.

Case Presentation
A 64-year-old man developed a painless nodule or mass

in the nasopharynx. He had a history of dizziness and

headache for more than 10 years without obvious cause.

The patient also had a history of hypertension. After

taking antihypertensive drugs regularly, the headache

was relieved. However, the dizziness and headache

later increased further for 1 week, and on February 27,

2019, he was admitted to a hospital. The patient under-

went surgical treatment for benign prostatic hyperplasia

in May 2006. The patient had no history of trauma, no

family history of any hereditary illness, and his neuro-

logical examination findings were normal.

Head computed tomography (CT) examination showed

a low-density mass in the nasopharynx that protruded into the

cavity and had a regular shape and uniform density. The left

eustachian tube and pharyngeal orifice had disappeared and

the right pharyngeal crypt had become shallow (Figure 1A).

Video laryngoscopy also revealed a left nasopharyngeal

mass. To confirm the diagnosis, enhanced CT of the naso-

pharynx was performed, revealing a mass-like shadow on the

posterior lateral wall of the left nasopharyngeal roof

(Figure 1B). The enhanced CT image was very uneven in

the arterial phase (Figure 1C) but became intense in the

venous phase, and small, patchy, low-density shadows were

observed (Figure 1D). Based on the preoperative imaging

results, the patient was provisionally diagnosed with naso-

pharyngeal angiofibroma. Angiography revealed

a hypervascular tumor fed by branches of the left carotid

artery. To control intraoperative bleeding, the patient under-

went preoperative endovascular embolization. Subsequently,

the otolaryngologist performed surgical removal of the tumor

through a nasal endoscope. During the surgery, it was noticed

that the tumor tissue pedicle was located on the posterior

lateral wall of the left nasopharyngeal roof. The tumor was

completely removed along its pedicle without the occurrence

of massive intraoperative hemorrhage. The tumor tissue had

a medium texture and abundant blood supply. Postoperative

head CT and video laryngoscopy showed that the tumor was

completely resected (Figure 1E), and there was no tumor

recurrence following a 14-month follow-up after tumor

resection.

The resected tumor specimens were fixed in 10%

neutral-buffered formalin and processed for

Figure 1 Preoperative CT scans showing a large tumor in the nasopharynx. (A) Head CT image showing dense mass of nasopharyngeal soft tissue, protruding into the

cavity, with regular shape and uniform density. The left eustachian tube and pharyngeal orifice are not visible, while the right pharyngeal crypt appears shallow. (B)
Nasopharyngeal CT scan showing a mass-like shadow on the posterior lateral wall of the left nasopharyngeal roof. The enhanced scan image showing uneven density in the

arterial phase (C). Areas with intense dye uptake in the venous phase, and small patchy low-density shadows (D). Postoperative head CT showing that the tumor is

completely resected (E).
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immunohistochemistry (IHC) following standard proto-

cols. Paraffin-embedded blocks were sectioned at

a thickness of 5 μm and stained with hematoxylin and

eosin, and with various antibodies. The antibody

clones, their working dilutions, and commercial

sources are listed in Table 1.

Table 1 Antibodies Used in This Case

Antibodies Clone Dilution Source Location Result

STAT6 Rabbit Ab – ZSGB-BIO N Diffuse positive

CD34 Mouse mAb 1:600 ZSGB-BIO C Diffuse positive

CD99 Mouse mAb 1:200 ZSGB-BIO C Diffuse positive

BCL-2 Mouse mAb 1:600 ZSGB-BIO M or C Diffuse positive

CD68 Mouse mAb 1:3000 ZSGB-BIO C Partialpositive

Ki-67 Mouse mAb 1:400 ZSGB-BIO Cell 3%

SMA Mouse mAb 1:500 ZSGB-BIO C Negative

EMA Mouse mAb 1:800 ZSGB-BIO M Negative

S-100 Mouse mAb 1:1600 ZSGB-BIO C Negative

MUC-4 Mouse mAb 1:50 ZSGB-BIO C Negative

SOX10 Rabbit mAb 1:800 ZSGB-BIO C Negative

Abbreviations: N, nucleus; C, cytoplasm; M, membrane.

Figure 2 Microphotographs showing the histopathological features of the tumor. (A) Dense areas with cellular proliferation alternating with hypocellular areas (H&E; ×40).

(B) Area of the tumor showing disorganized cellular arrangement (H&E; ×40). (C) Area with tumor cells arranged in stripes (H&E; ×100). (D) Area with tumor cells

arranged in storiform pattern (H&E; ×100). (E) Multinucleated giant cells deposited in a myxoid stroma (H&E; ×100). (F) Multinucleated giant cells deposited in a hyaline

stroma (H&E; ×200). (G) Interstitial vessels with hyaline degeneration (H&E; ×100). (H) Hypercellular areas showing fusiform or oval cells, with no apparent atypia, few

cytoplasm, large and deep stained nuclei, and oval nuclei as well as some vacuolated nuclei and some tumor cells with nucleoli. Mitotic figures were 2 per 50 high-power

fields (H&E; ×400). (I) Multinucleated giant cells varying in size and shape showing nuclei nested in the cytoplasm in a wreath-like and lobulated-shape (H&E; ×400).
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In gross examination, the surgically excised tissue in

fragments, a tissue size of 6.5 cm × 4.0 cm × 2 cm, was

surgically excised, which included the tumor tissue and

tissue at the edges of the tumor. Part of the tumor was

polypoid-shaped with a firm or gelatinous, white-to-gray

colored cut surface. No bleeding or necrosis was noticed.

Histologically, low-power microscopy revealed that the

tumor comprised areas of moderately proliferating bland

spindle- or stellate-shaped cells alternating with hypocellular

areas (Figure 2A). While some areas were composed of

compactly proliferating spindle-shaped cells arranged in

a storiform or fascicular growth pattern, there were other

areas where tumor cells were randomly distributed

(Figure 2B–D). Some areas were observed with loose myx-

oid or hyaline stroma, in which collagen fibers of different

thickness and shape were interspersed among multinucleated

giant cells (Figure 2E and F), but no necrosis was observed.

Interstitial blood vessels were widely distributed with

marked perivascular hyalinization (Figure 2G). High-power

microscopy revealed hypercellular areas containing fusiform

or oval cells, with no apparent atypia, few cytoplasm, large

and deep-stained nuclei, and oval nuclei as well as some

vacuolated nuclei and some tumor cells with nucleoli.

Mitotic figures were 2/50 HPF (Figure 2H). Tumor cells in

less cellular dense areas were polygonal or irregular in shape.

They also lacked significant cytologic atypia. In addition,

multinucleated giant cells varied in size and shape, with the

nuclei mostly nested in the cytoplasm in a wreath-like or

lobulated-shape (Figure 2I). The pathological results sup-

ported the diagnosis of SFT.

In some areas, tumor cells were arranged in a wavy

pattern (Figure 3A), the stroma was apparently myxoid

(Figure 3B), and showed significant collagenization.

Multinucleated giant cells were found in the pseudovascular

spaces (Figure 3C) that were also distributed among the

spindle-shaped tumor cells (Figure 3D). These findings

were consistent with the characteristics of GCF. Therefore,

further evidence was needed to confirm or rule out GCF.

IHC revealed cells that were diffusely positive for CD34

(Figure 4A), BCL-2 (Figure 4B), and CD99 (Figure 4C),

and negative for S100, SOX10, SMA, EMA, and MUC4

(Table 1), supporting the diagnosis of SFT. However, CD34

expression is also a feature of GCF and dermatofibrosar-

coma protuberans. Furthermore, nuclear staining for STAT6

by IHC has been shown to be a highly sensitive and specific

marker for SFT (Figure 4D). These results helped to differ-

entiate between SFT and GCF. Moreover, IHC for CD68

showed focal cytoplasmic positivity in giant cells

(Figure 4E), which is a characteristic of SFT. GCF, on the

other hand, is typically characterized by strong and diffuse

Figure 3 Micrographs showing characteristics of tumor stroma (A) Area showing tumor cells arranged in a wavy pattern (H&E; ×40). (B) Area showing apparent myxoid
degeneration in the stroma (H&E; ×40). (C) Multinucleated giant cells with deep nuclear stains within the pseudovascular space (H&E; ×200). (D) Multinucleated giant cells

distributed among the spindle tumor cells and the collagenous stroma (H&E; ×200).
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CD68 expression. In addition, only scattered cells were

positive for the proliferative marker Ki-67, with a labeling

index of 3% (Figure 4F). Based on these morphological

features and immunohistochemical findings, pathological

diagnosis of GCRSFT was made.

Discussion
SFTs occur predominantly in fibroblastic areas of the pleura.

Extra-thoracic SFTs are rare tumors of mesenchymal origin

with intermediate biological potential and account for less

than 2% of all soft-tissue tumors. The age of onset for SFT

ranges from 20 to 70 years, and the median age of onset is 50

years, with no significant gender differences. Extra-thoracic

SFTs have been reported in many sites including the liver,

adrenal gland, skin, and the head and neck region. In the head

and neck, the literature indicates that this rare tumor has been

reported in the oral cavity, orbit, nose and paranasal sinuses,

larynx, major salivary glands, and thyroid.11 SFTs occurring

in the nasopharynx are very rare, with only 5 such cases

reported in the literature (Table 2).

Figure 4 Immunohistochemical analysis of the tumor. (A) IHC image showing cells with diffuse CD34 positivity (original magnification ×200). (B) IHC staining for BCL-2

showing diffuse membrane and cytoplasm positivity (original magnification ×200). (C) Tumor cells showing diffuse membrane positivity for CD99 (original magnification

×200). (D) IHC of STAT6 showing partially flaky nuclear positivity (original magnification ×200). (E) IHC of CD68 showing partial cytoplasm positivity in giant cells (original

magnification ×200). (F) IHC for Ki-67 showing some positively stained cells (labeling index of 3%) (original magnification ×200).

Table 2 Review of Reported 5 Cases of Solitary Fibrous Tumor in the Nasopharynx

Author/

Year

Age/

Sex

Size

(cm)

Clinical Presentation Treatment FU

Zheng WJ

(2017)6
49/M 1.7 Right earplugs without obvious cause for more than 1 month S NED (NA)

Rizzo

(2015)7
26/M 6.7 Nasal obstruction, mucopurulent rhinorrhea and frequent epistaxis S NED (13

months)

Parghane

RV (2014)8
31/F NA 1year history of nasal obstruction NA NA

Ferrario

F (1997)9
41/

NA

NA 6 months history of aural fullness at the right ear S NA

Job

A (1991)10
45/M 5 5 years history of progressive bilateral nasal obstruction, bilateral loss of hearing

and associated right ear discharge for 6 months

S NED (6

months)

Dong SS* 64/M 6.5 No obvious inducement of dizziness, headache for more than 10 years, and the

conscious headache worsened for 1 week

S NED (14

months)

Note: *Present case.
Abbreviations: FU, follow-up; F, female; M, male; S, surgery; NA, not available; NED, no evidence of disease.
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The tumor cells have CD34 dendritic mesenchymal

cell differentiation, and genetic analysis shows a 12q rear-

rangement to form the NAB2-STAT6 fusion gene.12 SFT

includes four subtypes: classic type SFT, GCRSFT,

lipoma-like SFT, atypical and malignant SFT, meningeal

hemangiopericytoma, and infantile hemangiopericytoma.2

GCRSFTs mainly occur in the orbital region and rarely in

the nasopharynx. To our knowledge, GCRSFT in the naso-

pharynx has not been reported.

Most SFTs present nearly as asymptomatic slow-growing

masses. Large tumors can present with local symptoms due

to compression. It is reported that about a quarter of patients

develop paraneoplastic syndrome. Hypoglycemia could be

a sign of paraneoplastic syndrome, which is mainly caused

by an elevated level of insulin-like growth factor. Further,

large SFTs (ie, with dimeters greater than 10 cm) or SFTs

with a high mitotic rate are often accompanied by reactive

hypoglycemia.13 In our case, the tumor diameter was 3.9 cm,

but no hypoglycemia was observed, which is consistent with

the literature. Moreover, due to its narrow space, SFT in the

nasopharynx often compresses the eustachian tube, causing

secretory middle ear inflammation.6–10 Ferrario et al9

reported a case of conventional nasopharyngeal SFT with

right ear canal obstruction as the first symptom. Clinical

examination revealed the presence of secretory otitis media.

In our case, the patient did not have these symptoms, which

made detection of the disease very difficult.

SFTs are highly vascular and appear as vigorously enhan-

cing on both enhanced CTandMR images. These tumors are

usually heterogeneous, with hypervascular areas showing

early intense enhancement, hypercellular areas showing

moderate enhancement, and areas of necrosis or of cystic or

myxoid degeneration showing no enhancement. In addition,

the hypercellular areas demonstrate persistent enhancement

in the venous and delayed phases.14 In our case, the tumor

was vigorously enhancing on enhanced CT image, and the

hypercellular areas showed persistent enhancement in the

venous phase, which is consistent with the literature.

However, none of these imaging methods can achieve accu-

rate diagnosis, and thus the final diagnosis is based on surgi-

cal resection and pathological examination.

GCRSFT was formerly known as GCA, and scattered

multinucleated giant cells are usually located in the pseudo-

vascular spaces, a characteristic finding of this rare tumor.2

IHC is essential in differentiating these tumors from other

spindle-cell neoplasms. Positivity for CD34, CD99, and

BCL-2 is an indicator of SFTs. Although the etiology of

SFT remains largely unknown, the pathogenesis seems to

be related to a NAB2-STAT6 fusion gene resulting from

a paracentric inversion on chromosome 12q13. The inci-

dence of this gene fusion has been reported to occur in

more than 90% of SFTs. Thus, some researchers have con-

cluded that this fusion is the primary pathogenic event con-

tributing to SFT genesis.15 Nuclear staining for STAT6 by

IHC was recently shown to be a highly sensitive and specific

marker for SFT, which is diagnostically very valuable as

conventional cytogenetic methods cannot detect the intra-

chromosomal NAB2-STAT6 fusion.16

Owing to similarities in their pathological features, such

as spindle-shaped cells, myxoid matrix, widely distributed

blood vessels, and multinucleated giant cells interspersed

with collagen fibers, SFT can easily be misdiagnosed as

GCF or nasopharyngeal fibroangioma (NA). However, the

biological behaviors, treatment, and prognosis of these dis-

eases are quite different, emphasizing the need for accurate

identification. On microscopic examination, GCF shows

a unique combination of spindle-cell patterns, pleomorphic

and multinucleated giant cells, myxoid areas, and distinctive

pseudovascular spaces.17 This histological manifestation was

similar to that of our case, and thus differential diagnosis was

made based on IHC. The most important and valuable posi-

tive markers for SFT are CD34, CD99, BCL-2, and STAT6.

Geramizadeh et al18 demonstrated CD34 positivity in 95‒

100% of cases. In addition, nuclear staining for STAT6 by

IHC has been shown to be a highly sensitive and specific

marker for SFT, which is diagnostically very valuable as

conventional cytogenetic methods cannot detect the intra-

chromosomal NAB2-STAT6 fusion. Han et al19 demon-

strated that the sensitivity of STAT6 IHC is 96.2%. In our

case, the tumor cells were positive for CD34, CD99, and

BCL-2, and STAT6 showed partially flaky nuclear positivity.

Moreover, GCF affects predominantly children, while our

patient is an adult. Therefore, for the current case, we could

rule out GCF. NA is a benign but aggressive tumor of

unknown etiology, typically occurring in adolescent males,

while SFT typically occurs in middle-aged adults. NA is

characterized by a fibrocollagenous stroma containing

numerous variably sized, irregularly shaped vessels bearing

an appearance resembling that in SFT. However, these neo-

plasms lack multinucleated giant cells, while the constituent

stromal cells also lack CD34 and STAT6 immunoreactivity,

which helped rule out NA as well.

Endoscopic endonasal surgery is ideally suited for the

resection of SFTs in the nasal cavity. One of the challenges

of an endoscopic approach is the setting of sizable tumors

and/or bleeding that may obscure visualization and lead to
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incomplete resection.20 Since SFTs are rare, data on the

use of pre- or postoperative therapy (radiotherapy (RT) or

systemic treatments) are very limited, though responses

observed in patients with advanced disease clearly support

the use of RT in selected patients. Adriamycin or

a combination of cyclophosphamide, vincristine, doxoru-

bicin, and dacarbazine has also been considered to be the

most effective chemotherapeutic treatment for SFTs, but

they have not been shown to prolong overall survival.21

Studies have also demonstrated that preoperative emboli-

zation may be employed prior to surgical resection for

highly vascular tumors to shrink the tumor and to prevent

bleeding during the surgery.22 Immunotherapy, for exam-

ple with interferon, may also be effective.23 In our case,

angiography revealed a hypervascular tumor fed by

branches of the left carotid artery. Hence, embolization

of the feeding arteries was performed, and then the

tumor was endoscopically resected without adjuvant treat-

ments, such as RT or chemotherapy. The tumor was com-

pletely excised, the postoperative course was uneventful,

and no recurrence was observed 14 months after surgery.

SFTs are distinct fibroblastic neoplasm of intermediate

biological potential, the clinical behaviors of SFTs are

unpredictable. Despite mostly following a favorable course,

prognostication for SFT is notoriously difficult because of

the propensity for late relapse or even metastasis in 10‒40%

of cases,12 which prompts several proposed schemes as

factors for risk stratification. Demicco et al24 analyzed 110

cases of SFT and developed a 3-tier risk stratification model

based on patient age, tumor size, and mitotic counts. In their

study, patients older than 55 years, with tumors greater than

15 cm, and mitotic counts greater than 4 mitoses/10 HPFs

had the highest risk of metastasis and tumor-related death.

Moreover, the literature shows that local recurrence is sig-

nificantly higher in patients with positive resection margins

and that metastasis frequency is significantly higher in

patients with tumors >10 cm. In addition, poor histopatho-

logical differentiation, deep tumor locations, TERT promo-

ter and/or TP53 mutations, and nonsurgical treatment are

also reportedly adverse prognostic factors.12 The high rate

of local recurrence underscores the intermediate malignant

potential of SFTs and the need for long-term follow-up.

In conclusion, our findings demonstrate the full mor-

phologic spectrum of GCRSFTs, recognizing an expanded

anatomic range. Although imaging tests could not achieve

accurate diagnosis, they provided the first clue to the

identification of the tumor and depicted the extent of

local and invasion into adjacent structures. The final

diagnosis was made based on pathological and immuno-

histochemical examinations. Preoperative arterial emboli-

zation, RT, and chemotherapy are essential for a successful

complete surgical resection of SFTs. As SFT has

a malignant potential, careful follow-up to detect potential

local recurrence or metastasis is highly recommended.
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