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Abstract: Objective: This study aims to investigate the imaging findings of solitary fibrous tumor (SFT) at the head 
and neck, in order to improve the level of imaging diagnosis. Methods: The preoperative imaging data of 12 patients 
with pathologically confirmed SFT at the head and neck were collected, and the computed tomography (CT) and 
magnetic resonance imaging (MRI) findings were retrospectively analyzed. The observation indexes included the 
density of the tumor, calcification, cystic degeneration, hemorrhage, MRI signal features, multi-phase enhanced 
CT features and enhanced MRI features. Results: All 12 patients had a single lesion, the non-enhanced CT of most 
of the masses revealed a moderately low density, and the internal density was heterogenous. One patient showed 
slightly higher mixed density, with slightly lower density. One patient had multiple punctate calcifications. In four 
patients, bone resorption damage occurred in bones around the masses. One patient had cystic degeneration and 
hemorrhage. In seven patients, multi-phase enhanced scan was performed on the masses, and most of the masses 
presented with multiple thick and tortuous vessels, with various enhancement and mild-to-moderate or severe 
enhancement. In three patients, the masses presented with mild-to-moderate heterogenous enhancement in the 
arterial phase, while gradual filling could be observed in the delayed phase. In three patients, the masses presented 
with an obvious uneven enhancement, in which there were multiple patchy and strip obscure enhancement zones; 
while gradual filling could be observed in the venous phase and delayed phase. In one patient, the mass presented 
with an obvious homogenous enhancement. Two patients underwent non-enhanced and enhanced MRI scans. In 
one patient, the non-enhanced MRI scan revealed a moderately long T1 signal and iso-T2 signal, in which there were 
multiple patchy short T1 and long T2 bleeding signals, and small patchy long T1 and long T2 cystic signals and a 
patchy short T2 signal. The enhanced scan revealed mild-to-moderate enhancement. In another patient, the non-
enhanced MRI scan revealed a iso-T1 signal and moderately short T2 signal, in which there were multiple patchy 
long T1 and long T2 cystic signals. The enhanced scan revealed obvious uneven enhancement. Conclusion: Some of 
the characteristics of enhanced multiple-phase CT is of great value in the clinical diagnosis of SFT at the head and 
neck when combined with the characteristics on T2W hypointense signals.
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Introduction

Solitary fibrous tumor (SFT) is a rare spindle-
cell tumor derived from dendritic mesenchymal 
cells [1], which was first reported by Klempere 
and Rabin in 1931 [2]. SFT can occur in the 
whole body, but mainly occurs in the pleura 
[3-5, 11]; and it can also occur in the lungs, 
meninges, peritoneal cavity, limbs and pelvis. 
SFT rarely occurs in the head and neck. 
According to recent literatures [1, 3-6, 10, 12, 
13, 16, 17], SFTs in the head and neck have 
been reported to occur in the external auditory 

canal, lacrimal sac, epiglottis, larynx, cheek, 
thyroid gland, parotid gland, sublingual gland, 
tongue, gums, orbits, parapharyngeal space, 
nasopharynx, hypoglossal nerve, scalp, infra-
temporal fossa and the nasal cavity and sinus 
nasalis. Furthermore, most of these were re- 
ported as a single case. It is difficult to identify 
the clinical features of SFT and other tumors in 
the head and neck (such as neurilemmoma, 
capillary hemangioma, cavernous hemangioma 
and hemangiopericytoma). Furthermore, the 
imaging findings of SFT are similar to those of 
other blood-rich tumors, and the specificity of 
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diagnosis is low. Hence, preoperative misdiag-
nosis rate is very high. The author collected the 
data of 12 cases of SFT, which were confirmed 
by postoperative pathology. In this study, the 
characteristics of the CT and MRI images of  
this disease were retrospectively analyzed, in 
order to improve the level of imaging diagnosis 
and reduce the misdiagnosis rate.

Data and methods

General information

The data of 12 cases of SFT confirmed by post-
operative pathology from September 2011 to 
March 2017 in our hospital were collected. 
Among these patients, three were male and 
nine were female; and the age of these patients 
ranged within 3-75 years old (one patient was 
three years old), with an average age of 52 
years old. Tumor occurring sites: tumor masses 
occurred in the pterygoid fossa in two patients, 
symptoms of frontal and anterior ear and throat 
pains presented in one patient, and a mass in 
the cheeks and pain in the maxillary premolars 
of the upper jaw were the symptoms that pre-
sented in one patient. Furthermore, tumor 
masses in the neck occurred in two patients, 
and all manifested as a painless mass in the 
neck. In one patient, the tumor mass occurred 
in the thyroid gland, and the clinical manifesta-
tion was painless mass in the neck. In two 
patients, tumor masses occurred in the sub-
mandibular space, and all manifested as a 
painless mass under the jaw. In one patient, 
the tumor mass occurred in the orbit, and the 
clinical manifestation was protrusion of the 
eyeball. In one patient, the tumormass occurred 
in the nasal cavity, and the clinical manifesta-
tion was nasal bleeding with nasal obstruction. 
In one patient, tumor masses occurred in the 
submandibular gland, and the clinical manifes-
tation was painless mass under the jaw. In one 
patient, the tumor mass occurred in the frontal 
sinuses, and the clinical manifestation was 
painless mass under the forehead. In one 
patient, the tumor mass occurred in the fora-
men magnum region, and the clinical manifes-
tation was headache. 

Inspection methods

Among these 12 patients, ten patients under-
went non-enhanced CT scans, seven patients 
underwent multi-phase enhanced CT scans, 

and five patients underwent both non-enhanc- 
ed and enhanced CT scans. The equipment 
used for the CT scan was a 16-slice multidetec-
tor CT scanner (Siemens Somatom Sensation 
16, Erlangen, Germany). Scanning was first per-
formed at a scanning slice thickness of 2 mm, 
and subsequently performed at a scanning 
slice thickness of 1.0 mm. Then, a coronal and 
sagittal multi-planar reconstruction (MPR) was 
performed. The enhanced scan was conducted 
with a 300 mg/mL angiografin or Ultravist intra-
venous injection, the injection dose was set 
between 80-100 mL, and the multi-phase en- 
hanced scan was performed on the masses. 
Merely two patient underwent a non-enhanced 
+ enhanced MRI scan. The equipment used for 
the MRI inspection was a Magnrtom 3.0 T 
TrioTim scanner (Siemens, Erlangen, Germany). 
The scan sequences included T1WI, T2WI and 
diffusion weighted imaging (DWI) sequences. 
The slice thickness was set at 8 mm, and the 
slice gap was set at 10 mm. For the enhanced 
scanning, a bolus injection of gadolinium dieth-
ylenetriaminepentaacetic acid (Gd-DTPA) was 
performed at the elbow vein, and the dose was 
set at 0.2 mL/kg of body weight.

Image analysis

The films were read by two associate chief phy-
sicians in diagnostic radiology of the head and 
neck. Observation content: the density of the 
tumor, calcification, cystic degeneration, hem-
orrhage, MRI signal features, changes in multi-
phase enhanced CT and enhanced MRI 
images.

Results

Location, size and morphology of lesions

Among these 12 patients, two patients had 
tumor masses in the pterygoid fossa, two 
patients had tumor masses in the neck, one 
patient had a tumor mass in the thyroid gland, 
two patients had tumor masses in the subman-
dibular space, one patient had a tumor mass in 
the orbit, one patient had a tumor mass in the 
nasal cavity, one patient had a tumor mass in 
the submandibular gland, one patient had a 
tumor mass in the frontal sinuses, and one 
patient had a tumor mass in the foramen mag-
num region. All cases had single lesions, and 
the lesion size ranged between 2.0 × 2.2 cm 
and 5.7 × 4.5 cm. In nine patients, the tumor 
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masses were quasi-circular or oval; and in three 
patients, the tumor masses were slightly lobu-
lated or irregular in shape. All tumor masses 
had distinct boundaries with pseudocapsule, 
and the capsules were intact. The adjacent 
structures of these tumor masses presented 
with displacement caused by pushing and 
pressing.

Imaging performance

CT performance: In four patients, the non-
enhanced CT revealed masses with moderately 

low density, the internal density was heteroge-
nous, and multiple patchy low density shadows 
could be observed (Figures 1A and 2A). In 
three patients, images revealed moderately low 
density masses with homogeneous density. In 
one patient, images revealed slightly higher 
mixed density, with slightly lower density. In one 
patient, images revealed a mass with a mixed 
density, in which the density of the hemorrhage 
could be observed (Figure 1A, shown by the 
black arrow); while in one patient, the mass 
presented with multiple punctate calcifications 
(Figure 3A, shown by the black arrow). In four 

Figure 1. A 65-year-old female patient developed SFT in the right pterygoid fossa, which was preoperatively misdi-
agnosed as schwannoma. (A, B) Lumpy-mixed moderately lower density shadows were seen in the right pterygo-
palatine fossa, non-enhanced CT (A) revealed that the mass had clear boundaries, the density was heterogenous, 
the central density was lower, and the surrounding density presented with iso-density, in which a patchy moderately 
higher dense hemorrhage (shown by the black arrow) was observed in the mass. The bone window (B) revealed that 
the bone around the mass was significantly absorbed and damaged. (C-E) In the right pterygopalatine fossa, lumpy 
mixed signals of moderately long T1 and iso T2 are shown. T2 (C) revealed a patchy low signal (shown by the black 
arrow) in the mass, T1 (D) revealed a patchy high signal of hemorrhage in the mass, enhanced scan (E) revealed 
that the lesions presented with significant heterogenous enhancement, and patchy non-enhanced areas were seen 
within the mass.

Figure 2. A 40-year-old male patient developed SFT in the left submandibular space, which was preoperatively mis-
diagnosed as hemangioma. (A-C) Quasi-elliptic moderately lower iso density shadows were seen in the left subman-
dibular space, non-enhanced CT (A) revealed that the mass had clear boundaries, the density was heterogenous, 
and patchy lower density was seen in the central area. The arterial phase of the enhanced CT (B) revealed that the 
lesion presented with multiple thick and tortuous vascular shadows, showing obvious heterogenous enhancement; 
and the central area was not enhanced. In the delayed phase (C), the central non-enhanced area of the lesions was 
further filled.
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patients, bone resorption damage occurred  
in bones that surrounded the masses (Figure 
1B). On images in the arterial phase of the 
enhanced scan, six patients presented with 
multiple thick and tortuous vessels (Figure 2B) 
with various degrees of enhancement, showing 
mild-to-moderate or severe enhancement. On 
images in the arterial phase of three patients, 
the masses presented with mild-to-moderate 
heterogenous enhancement; and on images in 
the delayed phase, gradual filling could be 
observed (Figure 3B and 3C). Furthermore, in 
three patients, the masses presented with 
obvious heterogenous enhancement, in which 
multiple patchy and strip obscure enhance-
ment zones were present; and on images in the 
venous phase and delayed phase, gradual fill-
ing could be observed (Figure 2B and 2C). In 
one patient, the mass presented with an obvi-
ous homogenous enhancement.

MRI performance: In one patient, non-en- 
hanced MRI scan revealed a moderately long 
T1 signal and iso-T2 signal, in which multiple 
patchy short T1 and long T2 bleeding signals, 
small patchy long T1 and long T2 signals, and 
patchy short T2 signals were found within the 
masses (Figure 1C, shown by the black arrow). 
The enhanced scan revealed masses that pre-
sented with mild-to-moderate enhancement. In 
another patient, the non-enhanced MRI scan 
revealed an iso-T1 signal and moderately short 
T2 signal, in which there were multiple pat- 
chy long T1 and long T2 cystic signals. The 

enhanced scan revealed obvious uneven en- 
hancement (Table 1).

Postoperative pathology

In this study, all patients were diagnosed by 
biopsy, and the nature of the disease was con-
firmed as SFT by postoperative pathology. All 
tumor masses had distinct boundaries with 
pseudocapsules, in which the capsules were 
intact in six patients and the capsules were not 
intact in the other six patients. The section of 
the tumor mass was grayish white, and the tex-
ture was soft, medium, or tough. In one patient, 
the SFT presented with cystic degeneration 
(neck), while the tumor mass presented with 
bleedings (pterygopalatine fossa) in another 
patients. In the benign SFT, the tumor cells 
were composed of spindle cells under a micro-
scope, which were arranged in bundle, radial, 
or storiform shapes that formed nodular struc-
tures. The tumor cells had various densities, 
the nuclei were ovoid or short spindle-shaped, 
the chromatin was fine, and the division of  
the nuclei could be occasionally observed. 
Abundant blood vessels were seen in the inter-
cellular space among tumor cells, and part of 
blood vessels had a dilated lumen. A small 
amount of fibrous tissue was found surrounding 
the tumor. Immunohistochemical results: CD34 
(+) in 12 patients, vimentin (+) in nine patients, 
CD99 (+) in eight patients, Bcl-2 (+) in 12 
patients, CK (-) in 11 patients, and S-100 (-) in 
eleven patients.

Figure 3. A 75-year old female patient developed SFT at the right pterygopalatine fossa, which was preoperatively 
misdiagnosed as a neurogenic tumor. (A-D) Quasi-circular moderately lower iso density shadows were seen in the 
right pterygopalatine fossa, non-enhanced CT (A) revealed that the mass had clear boundaries, the density was 
heterogenous, and multiple punctate calcifications (shown by the black arrow) were seen in the mass. The arterial 
phase of the enhanced CT of (B) the lesions revealed a mild heterogenous enhancement, and the delayed phase (C) 
revealed a gradual filling. Under a microscope (D), the tumor had clear boundaries of cells, which were composed 
of spindle cells; and the density of the cell distribution was different, showing sarciniform or irregular arrangement. 
The nuclei were fine, and interstitial collagen was rich (H&E, ×100).
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Table 1. Clinical survey of 12 cases of solitary fibrous tumor of the head and neck
Ordinal Gender Age Location Clinical features Preoperative diagnosis Non-enhanced CT Enhanced CT
1 Female 65 Pterygoid fossa Pains in the forehead, the front of 

the ear and the throat
Schwannoma Hybrid density Mild-to-moderate enhancement, gradual filling

2 Female 27 Neck Painless neck mass Giant lymph node hyperplasia Moderately lower density Markedly enhancement gradual withdrawal

3 Female 64 Thyroid gland Painless thyroid mass Nodular goiter Moderately lower equidensity Mild-to-moderate enhancement, gradual filling

4 Male 40 Submandibular space Painless submandibular mass Hemangioma Moderately lower equidensity Marked persisting enhancement

5 Female 52 Orbit Protrusion of the eyeballs Mixed tumor Moderately lower density -

6 Female 65 Neck Painless neck mass Angiogenic tumor - Marked persisting enhancement

7 Female 75 Pterygoid fossa Cheek mass and upper jaw pain Neurogenic tumor Moderately lower equidensity Mild-to-moderate enhancement, gradual filling

8 Female 69 Nasal cavity Nasal bleeding and nasal congestion Nasal mass Moderately lower equidensity -

9 Female 64 Submandibular gland Painless submandibular mass Mixed tumor - Marked persisting enhancement

10 Male 3 Submandibular space Painless submandibular mass Eosinophilic granuloma Moderately lower density -

11 Female 63 Frontal sinuses Painless forehead mass Mucocele Moderately lower equidensity -

12 Male 50 Foramen magnum region Headache Meningioma Hybrid moderately higher density -
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Discussion

Clinical and pathological characteristics

Clinical characteristics: SFT is a rare mesen-
chymal tumor characterized by positive CD34 
[1]. Its clinical diagnosis depends on histopa-
thology and immunohistochemistry. In the 
present study, tumor masses occurred in the 
neck in two patients, a tumor mass occurred in 
the nasal cavity in one patient, tumor masses 
occurred in the pterygoid fossa in two patients, 
a tumor mass occurred in the thyroid in one 
patient, tumor masses occurred under the jaw 
in two patients, a tumor mass occurred in the 
orbit in one patient, a tumor mass occurred in 
the submandibular gland in one patient, a 
tumor mass occurred in the frontal sinuses in 
one patient, and a tumor mass occurred in the 
foramen magnum region in one patient. These 
were basically consistent with those in related 
literatures. SFTs at the head and neck often 
occur in adults aged 20-70 years old [6], with 
an average age of approximately 52.3 years old 
[7]; and this tumor relatively rarely occurs in 
children [8]. The difference in its incidence 
between males and females was not statisti-
cally significant [6, 9, 10]. In the present study, 
the age of these patients ranged within 3-75 
years old, with an average age of 53 years old. 
This disease occurred in one child who was 
three years old. Nine patients were female and 
three patients were male. This was a slightly 
different with that in related literatures. The 
reason may be related to the small number of 
cases in the present study. SFT at the head and 
neck is generally characterized by a local pain-
less mass that grows slowly [3, 5]. In the pres-
ent study, nine patients were characterized by 
painless mass, only two patients with lesions in 
the pterygoid fossa and one patient with lesion 
in the foramen magnum region developed local 
pains. Since the clinical features of SFT are 
similar to patients who mostly have benign 
tumors of the head and neck, and the charac-
teristics of the clinical symptoms of SFT have 
not been identified to date. Thus, its clinical 
diagnosis remains difficult, and misdiagnosis 
can easily occur.

Pathological characteristics: SFTs are mostly 
solid masses with pseudocapsules. These cap-
sules are mostly intact, the sections are mostly 
grayish white or taupe, and the texture is hard 
or tough. If the tumor mass is large, it may be 

lobulated. It was reported in a previous litera-
ture that lobulation may be related to tumor 
growth speed [11]; while hemorrhage, necrosis 
and calcification could be sometimes observed. 
Under a microscope, characteristic fibroblast-
like cells at different growth stages could be 
observed. Tumor mass boundaries were clear, 
and formed alternately distributed cell-rich 
regions and cell-poor regions; in which the lat-
ter were rich in collagen fibers [12]. Furthermore, 
tumor cells were arranged in various patterns, 
showing a sarciniform, braided, whirlpool and 
storiform arrangement; and a variety of pat-
terns can co-exist. In some patients, the vascu-
lar sheath was tumor-like, paliform, or wavy. 
Immunohistochemical results are the basis for 
the diagnosis of SFT. Vimentin and positive 
CD34 were very critical for the diagnosis of SFT 
[5]. Hasegawa et al. [13] reported that when 
CD34 was negative, positive bcl-2 was helpful 
for the diagnosis of SFT. In the present study, 
CD34 was positive in 12 patients and Vimentin 
was positive in nine patients, which are impor-
tant bases for distinguishing SFT from other 
spindle cell tumors such as hemangiopericyto-
ma, neurogenic tumor and fibrosarcoma [1].

Imaging features of SFT at the head and neck

CT performance of SFT: Benign SFTs are char-
acterized as solitary quasi-circular or irregular 
soft tissue masses. Tumor size varies, in which 
tumors are quasi-circular or elliptic when the 
size is small, and are irregular when the size is 
large, which may be lobulated. However, the 
lobulated shape is not a sign of malignancy. 
Lesions have clear boundaries, density is often 
heterogenous, and hemorrhage, calcification 
and necrosis can be observed in these lesions. 
Pseudocapsules can be observed around 
these tumor masses, and these capsules are 
either intact or not intact. In this study, the 
tumor masses had pseudocapsules in all 12 
patients, in which the capsules were intact in 
six patients and the capsules were not intact in 
other six patients. Furthermore, calcification 
occasionally appears within the mass [1, 6, 8]. 
In this study, one patient developed calcifica-
tion. The author considered that the presence 
of calcification is not a sign for distinguishing 
between benign and malignant SFTs. When the 
lesion is adjacent to the bones, bones around 
the tumor can be absorbed and damaged [1, 
6]. In this study, bones around the lesions were 
absorbed and damaged in four patients. The 
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imaging findings of the tumor are closely relat-
ed to its histopathological components. Most 
tumor masses had moderately low density,  
and the internal density was heterogenous. 
Furthermore, multiple patchy and nodular mod-
erately lower density areas were present in the 
iso-density masses. The author considered 
that iso-density shadows represented the 
dense areas of tumor cells, and moderately 
lower density shadows represented the colla-
gen fiber distributing areas.

SFT often histologically manifests as parallel or 
mesh-like arrangements of spindle cells with 
CD34 expression in the collagen matrix, and is 
mixed with multiple small thin-walled vessels 
[14]. Therefore, the enhancement of these 
masses is related to the proportion and distri-
bution of spindle cells, collagen fibers and 
small vessels [14]. Furthermore, the cell-dense 
area and vessel-rich area were significantly 
enhanced, while the cell-sparse area and col-
lagen fiber distributing area were not signifi-
cantly enhanced. When the collagen fibers 
were rich, CT dynamic contrast-enhanced scan 
revealed that the enhancement was often not 
significant in the arterial phase, and a slow and 
persistent enhancement can be observed in 
the late stage [14]. When the tumor was rich in 
blood vessels or dense cells, the blood supply 
was often more abundant within the lesions; 
and large feeding arteries could be observed in 
the masses in the early stage, manifesting as 
multiple thick tortuous vascular shadows. In 
the late stage, masses that contained collagen 
fibers could develop mild marginal enhance-
ments. In this study, tumor masses presented 
with multiple thickened tortuous vascular shad-
ows in six patients and the masses presented 
with mild-to-moderate heterogenous enhance-
ment in three patients in the arterial phase. 
Furthermore, gradual filling could be observed 
in the late stage, and this phenomenon may be 
related to the presence of abundant collagen 
fibers in these tumor masses. In addition, 
masses presented with obvious heterogenous 
persistent enhancement in the arterial phase 
in three patients. This indicated that these 
tumor masses were rich in blood vessels or 
dense cells. In the early stage, these tumor 
masses presented with multiple patchy and 
nodular moderately lower density shadows 
without significant enhancement. In the delayed 
phase, slight enhancement could be observed 

in the margins of moderately lower density 
areas. This indicates that these masses con-
tained a small amount of collagen fibers.

MRI performance of SFT: The T1WI signal fea-
tures of SFT at the head and neck are similar to 
those of the neck muscles, which reveal iso or 
moderately lower signals; while moderately 
higher signals were revealed on T2WI images. 
The signal features of the T2WI images of SFT 
reflect the content of collagen in fibrous tissues 
[14, 15]. When the collagen composition in the 
tumor mass is high, it reveals a low signal on 
T2WI images; while the area with more cells 
and lesser collagen revealed high signals on 
T2WI images. That is, T2WI signals gradually 
decrease with the increase in the number of 
collagen fibers in tumor masses [16]. This is a 
characteristic performance. According to Liu Y 
et al. [17], in addition to the morphology of MRI, 
multimodal MRI has also been applied in stud-
ies on SFT at the head and neck, including DWI 
and dynamic enhancement (DCE) MRI. These 
lesions mildly reveal high signals on DWI imag-
es, the apparent diffusion coefficient (ADC) 
value can be quantitatively analyzed and com-
pared with muscles, and a higher ADC value 
was helpful to confirm that the tumor was 
benign. On DCE-MRI, the time intensity curve of 
the tumor mass revealed a rapid increase, fol-
lowed by slow decrease, which was helpful to 
correct the diagnosis. In this study, only two 
patients were examined by MRI, the lesions 
had isointense or hypointense signals on T1WI 
and mixed slightly high signals on T2WI. This 
was basically consistent with related litera-
tures. The MRI enhancement of SFT at the  
head and neck was the same with that of CT, 
and commonly manifested as an obvious en- 
hancement. Multiple thick and tortuous vascu-
lar shadows could be observed in the masses. 
This was related to rich blood vessels in the 
tumor masses. Furthermore, it could also mani-
fest as a mild to moderate enhancement. In  
the late stage, it is gradually filled. This is re- 
lated to the abundance of collagen fibers in 
tumor masses. Sometimes, small-stripped, 
branching vascular flow void signals could be 
observed on T1WI and T2WI iamges [1, 11, 17]. 
In this study, enhanced scan revealed that 
masses were mild-to-moderate or severe en- 
hanced, and no obvious flow void signals could 
be observed.



Imaging findings of solitary fibrous tumor

8183 Int J Clin Exp Med 2018;11(8):8176-8185

Analysis of the differential diagnosis and mis-
diagnosis

Due to the low incidence of SFT at the head  
and neck, and the presence of nonspecific  
clinical symptoms, this is poorly understand by 
clinicians and imaging doctors; leading to very 
low correct diagnostic rate by preoperative CT 
and MRI for SFT at the head and neck. In this 
study, all 12 patients were misdiagnosed;  
and the preoperative diagnoses included the 
following: neurogenic tumors (two patients), 
vascular tumors (two patients), mixed tumor 
(two patients), nodular goiter (one patient), 
nasal phyma (one patient), eosinophilic granu-
loma (one patient), giant lymph node hyperpla-
sia (one patient), mucocele (one patient), and 
meningioma (one patient). Therefore, SFTs in 
the neck should be distinguished from neuro-
genic tumors, mixed tumors of the salivary 
gland and hemangiopericytoma. (1) Neurogenic 
tumors such as neurofibroma and schwanno-
ma: schwannoma characteristics include low or 
iso signals on T1WI images, variable high sig-
nals on T2WI images, obvious cystic degenera-
tion, obvious enhancement of the solid area or 
cystic wall, and an enhancement that is not  
as high as SFT; neurofibroma characteristics 
include iso-intense signal on T1WI images, 
hyperintense signal on T2WI images, the pres-
ence of a central low signal area in the high sig-
nal area, the formation of target signs [18], low 
density on CT images, and mild-to-moderate 
enhancement on enhanced scans. This is dif-
ferent from that of SFT, and is helpful for distin-
guishing between these two. (2) Mixed tumor of 
the salivary gland: non-enhanced CT revealed 
that it generally contains adipose tissues, may 
contain cystic degeneration, has clear boundar-
ies with the salivary gland; enhanced CT scan 
revealed non-enhancement or mild enhance-
ment in the early stage, manifestation of a 
delayed enhancement, and presented with a 
delayed contour. Although SFTs have no inter-
nal adipose tissues and basically have no cystic 
degeneration, the enhancement is related to 
the components of pathological tissues in  
the tumor masses. (3) Hemangiopericytoma: 
tumors are quasi circular or elliptic, blood sup-
ply is rich, vascular flow void signals are com-
mon in the tumor masses, necrosis and hemor-
rhage are common, calcification is rare, and 
enhancement is significant [19]; SFT are rare in 
hemorrhage, and necrosis and calcification and 

the degree of enhancement is lower than that 
of hemangiopericytoma. SFT in the nasal cavity 
should also be distinguished from hemangio-
ma, lymphoma and inverted papilloma. (1) 
Hemangioma: it is most usually found in the 
nasal septum, is a soft tissue mass that grows 
and expands, its surrounding bones are com-
pressed and absorbed, its lesions have clear 
boundaries, and dynamic enhanced scan re- 
veals significant progressive enhancement, 
thereby the tumor has typical characteristics of 
hemangioma. (2) Lymphoma: The tumor usually 
primarily occurs in one side of the anterior part 
of the nasal cavity. However, it easily widely 
invades into the surrounding tissues. When 
backward, it invades the nasopharynx, and 
when upward, invades the orbits. Furthermore, 
when invading the sinus nasalis, orbits and 
skull bases, patients are accompanied with 
corresponding bone absorption and damage. 
Tumor mass density is homogenous, and the 
enhanced scan reveals a mild homogenous 
enhancement. (3) Inverted papilloma: it is a 
rare benign epithelial tumor, and it is related to 
human papillomavirus (HPV) infection [20]. It is 
most usually found in the pars parietalis or lat-
eral wall of the nasal cavity, and often occurs  
in a single side. The mass is mammillary, the 
density is homogenous, enhanced scan reveals 
mild enhancement, and surrounding bones  
can undergo absorption and damage and 
hyperplasia. Enhanced MRI reveals heteroge-
nous enhancement of the lesions, which is 
gyrus-like; and it has its characteristics. SFTs in 
the basis cranii should be distinguished from 
meningioma, schwannoma and hemanyioperi-
cytoma. Meningioma: meningioma can be com-
bined with adjacent cranial bone hyperplasia. 
The “dural tail sign” is often obvious. Tumor sig-
nal is homogenous, and the enhanced scan 
reveals a obvious homogenous enhancement 
[21]. However, SFT tends to have a non-uniform 
T2WI signal, which is more uneven, and some-
times obvious flow void signals can be seen in 
the tumor mass. SFT are rare in the “dural tail 
sign”. The surrounding bone is mainly absorb- 
ed by oppression. In addition, the SFT at the 
orbit should also be distinguished from spon- 
gy hemangioma, capillary hemangioma, angio-
fibroma and other spindle cell tumors of orbit, 
such as fibrous histiocytoma. Kim et al. [16] 
considered that the enhancement of SFT at  
the orbit mostly shows rapid entering and rapid 
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withdrawal, which is helpful in identifying these 
tumors.

Conclusion

In summary, SFTs at the head and neck are rare 
soft tissue tumors with spindle cells. It occurs 
widely and can occur in any systemic tissues. 
Since clinical knowledge of the disease is defi-
cient, and the understanding of imaging is poor, 
therefore misdiagnosis usually occurs. It is nec-
essary to consider the possibility of SFT when 
clinicians find the following manifestations: the 
image presents with a single soft tissue mass 
with clear boundaries, the surrounding tissues 
present with the performance of compression, 
the non-enhanced CT image of the masses 
presents with moderately low iso density, there 
are multiple patchy and nodular moderately 
lower density areas in the iso density area, 
occasionally accompanied with scattered calci-
fications, enhanced CT images present with 
various degrees of enhancement, mild-to-mod-
erate or severe enhancement are shown, the 
enhancement is heterogenous, and it is closely 
related to the pathological components and 
distribution of the tumors, especially when the 
internal low signal of the mass and the internal 
signal of the lesions is heterogenous on T2WI 
images, presenting with small-stripped and 
branching vascular flow void signals. However, 
the final diagnosis depends on the pathological 
and immunohistochemical examinations.

Disclosure of conflict of interest

None.

Address correspondence to: Min Wang, Depart- 
ment of Radiology, The First Affiliated Hospital of 
Nanchang University, No. 17 of Yongwai Zheng 
Street, Donghu District, Nanchang 330006, Jiangxi 
Province, China. Tel: +86 13970059767; E-mail: 
wangming_df@163.com

References

[1] Yang BT, Song ZL, Wang YZ, Dong JY, Wang ZC. 
Solitary fibrous tumor of the sinonasal cavity: 
CT and MR imaging findings. AJNR Am J 
Neuroradiol 2013; 34: 1248-1251.

[2] Klemperer P, Rabin CB. Primary neoplasms of 
the pleura. A report of the five cases. Am J Ind 
Med 1992; 22: 1-31.

[3] Park SJ, Lee YH, Lee KY, Oh KH, Kim Y. A soli-
tary fibrous tumor of the subglottic larynx: case 

report and literature review. Balkan Med J 
2016; 33: 698-700.

[4] Manor E, Sion-Vardy N, Woldenberg Y, Bodner 
L. Solitary fibrous tumor of the buccal vesti-
bule: report of two cases. J Maxillofac Oral 
Surg 2012; 11: 323-327.

[5] Chis O, Albu S. Giant solitary fibrous tumor of 
the parotid gland. Case Rep Med 2014; 2014: 
950712.

[6] Freiser ME, Castaño JE, Whittington EE, Arnold 
DJ, Sidani CA. Solitary fibrous tumor of the in-
fratemporal fossa. J Radiol Case Rep 2014; 8: 
1-8.

[7] Bowe SN, Wakely PE Jr, Ozer E. Head and neck 
solitary fibrous tumors: diagnostic and thera-
peutic challenges. Laryngoscope 2012; 122: 
1748-55.

[8] Penel N, Amela EY, Decanter G, Robin  
YM, Marec-Berard P. Solitary fibrous tumors 
and so-called hemangiopericytoma. Sarcoma 
2012; 2012: 690251.

[9] Messa-Botero OA, Romero-Rojas AE, Chinchilla 
Olaya SI, Díaz-Pérez JA, Tapias-Vargas LF. 
Primary malignant solitary fibrous tumor/he- 
mangiopericytoma of the parotid gland. Acta 
Otorrinolaringol Esp 2011; 62: 242-245.

[10] Bauer JL, Miklos AZ, Thompson LD. Parotid 
gland solitary fibrous tumor: a case report and 
clinicopathologic review of 22 cases from the 
literature. Head Neck Pathol 2012; 6: 21-31.

[11] Li X M, Reng J, Zhou P, Cao Y, Cheng ZZ, Xiao Y, 
Xu GH. Solitary fibrous tumors in abdomen and 
pelvis: imaging characteristics and radiologic-
pathologic correlation. World J Gastroenterol 
2014; 20: 5066-5073.

[12] Janjua A, Sklar M, MacMillan C, Vescan A, 
Witterick IJ. Endoscopic resection of solitary fi-
brous tumors of the nose and paranasal sinus-
es. Skull Base 2011; 21: 129-134.

[13] Wu Y, Huang B, Liang C. Solitary fibrous tumor 
of filum terminale. Acta Radiol Short Rep 
2012; 1: 20.

[14] Papathanassiou ZG, Alberghini M, Picci P, 
Staals E, Gambarotti M, Garaci FG, Vanel D. 
Solitary fibrous tumors of the soft tissues: im-
aging features with histopathologic correla-
tions. Clin Sarcoma Res 2013; 3: 1.

[15] Zhanlong M, Haibin S, Xiangshan F, Jiacheng 
S, Yicheng N. Variable solitary fibrous tumor 
locations: CT and MR imaging features. 
Medicine (Baltimore) 2016; 95: e3031.

[16] Kim HJ, Lee HK, Seo JJ, Kim JJ, Shin JH, Jeong 
AK, Lee JH, Cho KJ. MR imaging of solitary fi-
brous tumors in the head and neck. Korean J 
Radiol 2005; 6: 136-142.

[17] Liu Y, Tao X, Shi H, Kim HJ, Shin JH, Jeong AK, 
Lee JH, Cho KJ. MRI findings of solitary fibrous 
tumours in the head and neck region. 
Dentomaxillofac Radiol 2014; 43: 20130415.



Imaging findings of solitary fibrous tumor

8185 Int J Clin Exp Med 2018;11(8):8176-8185

[18] Boto J, Boudabbous S, Lobrinus JA, Gourmaud 
J, Terraz S. Solitary neurofibroma of the sper-
matic cord: a case report. J Radiol Case Rep 
2015; 9: 19-28.

[19] Pang H, Yao Z, Ren Y, Liu G, Zhang J, Feng X. 
Morphologic patterns and imaging features of 
intracranial hemangiopericytomas: a retro-
spective analysis. Onco Targets Ther 2015; 8: 
2169-78.

[20] Jalilvand S, Saidi M, Shoja Z, Ghavami N, 
Hamkar R. The prevalence of human papillo-
mavirus infection in Iranian patients with sino-
nasal inverted papilloma. J Chin Med Assoc 
2016; 79: 137-140. 

[21] Wang XQ, Zhou Q, Li ST, Liao CL, Zhang H, 
Zhang BY. Solitary fibrous tumors of the central 
nervous system: clinical features and imaging 
findings in 22 patients. J Comput Assist Tomogr 
2013; 37: 658-665.


