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ABSTRACT

SUMMARY: SFT is a rare lesion of the sinonasal cavity. We retrospectively reviewed 5 patients with histopathologically proved sinonasal
SFTs to determine their CT andMR imaging features. All patients underwent paranasal sinus CT andMR imaging. Four SFTs occurred in the
nasal cavity, and 1, in themaxillary sinus. All SFTs had well-definedmargins, and themeanmaximum diameter was 55mm. On nonenhanced
CT, 5 SFTs appeared homogeneously isoattenuating to gray matter. The most common manifestations of bony involvement were bony
remodeling and thinning. On MR imaging, 5 SFTs were isointense to gray matter on T1-weighted images, and the lesions were isointense in
3 and hypointense in 2 patients on T2-weighted images. The lesions showed heterogeneously marked enhancement on postenhancedMR
images. Four patients underwent dynamic contrast-enhanced MR imaging, and the TICs showed a washout pattern. A familiarity with the
imaging findings of sinonasal SFT may help to diagnose this entity.

ABBREVIATIONS: Bcl-2� B-cell lymphoma 2; HU� Hounsfield unit; SFT� solitary fibrous tumor; TIC� time-intensity curve

SFT, first reported in the pleura by Klemperer and Rabin in
1931,1 is an uncommon spindle cell tumor of mesenchymal

origin. This tumor usually arises in the pleura but can also arise in
the head and neck, including the sinonasal cavity, orbit, naso-
pharynx, larynx, parapharyngeal space, oral cavity, and thyroid.
SFTs of the sinonasal cavity are rare, with fewer than 30 cases
reported in the English literature to date.2-20 Although several
case reports and clinical studies have mentioned imaging findings
of SFTs in this region,6,12,15 the specific imaging characteristics of
sinonasal SFT have not been detailed in the literature. We present
the CT and MR imaging features of 5 patients with sinonasal SFTs
proved by histopathology.

MATERIALS AND METHODS
Patients
This study was approved by the institutional review board. Five pa-
tients with histopathologically confirmed sinonasal SFTs diagnosed
during an 8-year period (March 2004 to May 2012) were retrospec-
tively reviewed. The female/male ratio was 1:4. The average age was
43.2 years (range, 36–55 years). All 5 patients underwent surgical
removal of SFTs by endoscopic sinus surgery. Their clinical presen-
tations, physical and nasal endoscopy examinations, and treatment
plans were extracted from the medical records.

CT Technique
All 5 patients underwent paranasal sinus unenhanced CT. Images
were obtained in both the axial and coronal planes in all 5 patients
by using a LightSpeed 16-section CT scanner (GE Healthcare,
Beijing, China) or a Brilliance 64-section CT scanner (Philips
Healthcare, Best, the Netherlands). The imaging parameters were
as follows: voltage, 120 kV; current, 200 mA; matrix, 512 � 512;
and section thickness, 2 mm. These images were reconstructed by
using both a bone algorithm (window width of 2000 HU at a
window level of 200 HU) and a soft-tissue algorithm (window
width of 400 HU at a window level of 40 HU). Reformations were
performed from the superior wall of the frontal sinus to the infe-
rior wall of the maxillary sinus in the axial plane and from the
anterior wall of the frontal sinus to the posterior wall of the sphe-
noid sinus in the coronal plane.

MR Imaging Technique
Paranasal sinus MR imaging was performed in all 5 patients be-
fore surgery. The MR imaging examinations were performed on a
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1.5T unit (Signa TwinSpeed Excite; GE Healthcare, Milwaukee,
Wisconsin) or a 3T unit MR imaging system (Signa HDx; GE
Healthcare) with an 8-channel head coil. Fast spin-echo pulse
sequences were used in these patients. These patients underwent
nonenhanced axial and coronal T1WI and axial T2WI and enhanced
axial, coronal, and sagittal T1WI. Frequency-selective fat saturation
was added in the postcontrast axial or coronal plane. The imaging
parameters were as follows: T1WI: TR, 500–600 ms; TE, 10–15 ms;
T2WI: TR, 3500–4000 ms; TE, 120–130 ms; excitations, 2–4; echo-
train length, 11–27; matrix, 256 � 256; FOV, 18 � 18 cm; section
thickness, 4–5 mm; intersection gap, 0.5 mm.

Gadopentetate dimeglumine (Magnevist; Schering, Berlin,
Germany) was administered intravenously at a flow rate of 2 mL/s
(total dose, 0.1 mmol per kilogram of body weight) by using a
power injector (Spectris Solaris; Medrad, Indianola, Pennsylva-
nia) and followed by a 10-mL flush of normal saline solution.
Dynamic contrast-enhanced MR imaging was performed in 4 pa-
tients by using 3D fast-spoiled gradient recalled imaging before
conventional postcontrast T1WI. We used the following scan pa-
rameters: TR, 8.4 ms; TE, 4.0 ms; excitation, 1; matrix, 256 � 160;
FOV, 18 � 18 cm; section thickness, 3 mm; and intersection gap,
0 mm. Twelve sets of dynamic images were acquired. Each set
included 6 images and required 13 seconds; the interset time gap
was 12 seconds, and the whole dynamic series took 5 minutes.
After the dynamic scan, source images were transferred to an Ad-
vantage 4.4 workstation (GE Healthcare) for further analysis. The
authors manually drew ROIs on the dynamic images for assess-
ment of the enhancement kinetics of sinonasal SFTs. The area of
the ROI was approximately 3– 4 mm in diameter. The area that
showed the greatest degree of early enhancement was chosen;
then, the corresponding TIC could be generated. At the same
time, the change in signal intensity of a similar ROI placed on the
masticator muscle was used for reference.

Image Analysis
The MR images were interpreted in consensus by 3 authors
(B.T.Y., Y.Z.W., and J.Y.D.) with 15, 9, and 7 years of experience
in head and neck imaging, respectively.

According to the classification scheme of the dynamic con-
trast-enhanced MR imaging proposed by Yabuuchi et al21 and
Hisatomi et al,22 the TICs were analyzed qualitatively as 3 types in
the present study: type I (persistent pattern) appears as a straight
or curved line, enhancement continues over the entire dynamic
study (TTP � 60 seconds); type II (plateau pattern) appears as
growing enhancement in the early stage and then displays a sharp
bend to form a plateau in the middle and later stages (TTP � 60
seconds; 10% � washout ratio �20%); and type III (washout
pattern) appears as rapid enhancement during the early stage and
then rapidly decreases in the middle and later stages (TTP � 60
seconds; washout ratio � 20%).

RESULTS
Typical clinical manifestations were progressive nasal obstruction
(5 patients, 100%), rhinorrhea (4 patients, 80%), intermittent
epistaxis (3 patients, 60%), headache (2 patients, 40%), and anos-
mia (1 patient, 20%). Before diagnosis, the symptom duration of
the 5 patients averaged 3.5 years (range, 1.5– 8 years). On nasal
endoscopy, SFTs appeared as reddish masses with a smooth
surface.

Histopathologically, the lesions characteristically displayed
plump spindle cells haphazardly intermixed in a attenuated col-
lagenous stroma and prominent vascularity that resulted in a he-

mangiopericytoma-like pattern. Immunohistochemically, the tu-
mor cells demonstrated positive staining for CD34, vimentin, and
Bcl-2.

Four SFTs occurred in the nasal cavity, and 1, in the left max-
illary sinus. These lesions were oblong in 4 patients and lobulated
in 1 patient and had well-defined margins. The mean maximum
diameter was 55 mm (range, 45– 64 mm).

On nonenhanced CT, 5 SFTs appeared homogeneously isoat-
tenuating to gray matter. Patchy calcification was identified in 1
patient. All the lesions caused surrounding bony remodeling,
thinning, and local resorption (Fig 1A).

Five SFTs appeared homogeneously isointense on T1-
weighted images relative to gray matter (Figs 1B and 2A). On
T2-weighted images, these lesions showed heterogeneous hypoin-
tensity in 2 and isointensity in 3 patients (Figs 1C and 2B). The
lesions typically demonstrated heterogeneously marked enhance-
ment on the enhanced MR images (Figs 1D and 2C). Multiple
tubular flow voids were demonstrated in 2 patients (Fig 1B–D).
One patient also had intratumoral cystic areas, which showed
hypointensity on the T1-weighted imaging and hyperintensity on
the T2-weighted imaging, without contrast enhancement (Fig
1B–D). Two patients had associated obstructive maxillary sinus-
itis, and 1 patient had obstructive sphenoid sinusitis, which pro-
duced high signal on both the T1- and T2-weighted images, with-
out contrast enhancement (Fig 1B–D). One patient’s tumor
extended into the adjacent nasal cavity and infratemporal and
pterygopalatine fossae. Four patients underwent dynamic con-
trast-enhanced MR imaging, and the TICs revealed a washout
pattern (type III), which was similar to that of the internal carotid
artery (Fig 1E, -F).

Five patients were followed up for 0.5– 8 years (average, 4.1
years) following endoscopic sinus surgery and showed no evi-
dence of recurrence.

DISCUSSION
On the basis of ultrastructural and immunohistochemical studies,
SFTs have been shown to arise from mesenchymal fibroblast-like
cells. The definitive diagnosis of the entity depends on the char-
acteristic histopathologic features and specific immunohisto-
chemical markers and patterns of reactivity. Histopathologically,
SFTs are characterized by the proliferation of spindle cells ar-
ranged in a whorled or patternless fashion within a background
collagen stroma and have prominent vascularity in a hemangio-
pericytoma-like vascular pattern.2,10,13,15 SFTs show a strongly
positive expression for CD34 and moderately positive expression
for vimentin and Bcl-2. However, they are usually negative for
cytokeratin, antiendomysial antibody, S-100 protein, smooth
muscle actin, and desmin; these findings may help to exclude
some lesions, like epithelial tumor, hemangiopericytoma, fibro-
sarcoma, and neurogenic tumor. Immunoreactivity with the
marker CD34 was present in all 78 SFTs of the head and neck
region reported by Abe et al.13

Sinonasal SFTs typically present as a slow-growing painless
mass. Previous case series suggest that SFTs in this region show no
sex predilection and tend to present after the fourth decade of
life,10,15,17 while our series had a male predominance. Patients
generally present with progressive nasal obstruction, rhinorrhea,
and epistaxis. Other symptoms, such as anosmia, headache, facial
pain, exophthalmos, and visual decrease, may also be present. On
nasal endoscopy, SFTs typically appear as a reddish mass with a
smooth surface.

According to the literature5,7,9,11-16,18-20 and the present 5

AJNR Am J Neuroradiol 34:1248–51 Jun 2013 www.ajnr.org 1249



cases, most SFTs originated from the nasal cavity and only a
minority of cases arose from the paranasal sinuses. Sinonasal
SFTs characteristically appear as an oblong well-defined soft-
tissue mass. On unenhanced CT, these lesions tend to show
homogeneous isoattenuation compared with gray matter, and

they usually have marked enhancement after the administra-
tion of contrast material. Occasional internal calcifications can
be detected, as in case 2 in the present study. Bone remodeling,
thinning, local absorption, and even reactive sclerosis can be
noted in large sinonasal SFTs. Although this CT pattern is

FIG 1. Case 2. A, Coronal CT scan with a bone algorithm shows an oblong well-defined mass in the right nasal cavity with patchy calcification.
Note remodeling, thinning, and local absorption of the adjacent bony walls. B, Axial T1-weighted MR image shows a homogeneous isointense
signal mass with multiple flow voids in the right nasal cavity. Note the lesion of high signal intensity in the right maxillary sinus. C, Axial
T2-weightedMR image shows a heterogeneous isointense signal mass with multiple patchy high-signal-intensity areas, which have no enhance-
ment on the corresponding contrast-enhanced MR images, suggesting cystic degeneration. The lesion in the right maxillary sinus also demon-
strates high signal intensity.D, Axial contrast-enhancedMR image shows heterogeneouslymarked tumor enhancementwithmultiple flowvoids.
No enhancement of the lesion of the right maxillary sinus is noted, indicating obstructive maxillary sinusitis. E, Corresponding axial dynamic
contrast-enhanced MR image depicts a washout pattern (type III) TIC. F, The round cursors mark the ROIs of the lesion and the right internal
carotid artery selected for signal-intensity measurement at dynamic MR imaging.

FIG 2. Case 4. A, Axial T1-weightedMR image shows an oblong well-defined homogeneous isointense signal mass in the left nasal cavity. B, Axial
T2-weighted MR image shows a mass with heterogeneous hypointense signal. C, Axial contrast-enhanced MR image with fat saturation shows
heterogeneous marked tumor enhancement.
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often seen with sinonasal SFTs, it is nonspecific for soft-tissue
tumors of this region.

Compared with CT, MR imaging can demonstrate charac-
teristic features and can be useful in the diagnosis of sinonasal
SFTs. These lesions are usually homogeneously isointense to
gray matter on T1-weighted images and generally appear het-
erogeneously isointense or hypointense on T2-weighted im-
ages. Predominant low signal on T2-weighted images is un-
usual for other nasal lesions; this feature is an important
diagnostic clue for SFT. Marked enhancement of sinonasal
SFTs is generally noted due to their high vascularity, just as 2 of
our cases showed multiple flow voids within the tumors, which
is also an important MR imaging feature. The typical signal
characteristics on T2-weighted images are likely due to fibrous
tissue with high collagen content in SFTs.12,15 Sometimes areas
of hyperintense signal within the SFTs on T2-weighted images
are identified, which may correlate with hemorrhage, myxoid
change, cystic degeneration, or relatively fresh fibrous tis-
sue.12,15 SFTs typically develop in the sinonasal cavity but may
show evidence of local extension into the orbit, pterygopala-
tine and infratemporal fossa, skull base, or intracranial
cavity.6,11

Dynamic contrast-enhanced MR imaging may aid in the spe-
cific diagnosis of head and neck lesions and predicts their biologic
behavior.21,22 TICs of the 4 patients in the present study showed a
washout pattern (type III), which is similar to that of the internal
carotid artery. This demonstrates that SFT is a markedly hyper-
vascular lesion and this TIC pattern is unusual for nasal lesions
except for juvenile angiofibroma. The TICs of sinonasal SFTs may
be related to the hemangiopericytoma-like areas identified histo-
pathologically and to a hypervascular arterial phase blush present
on angiography.23 This technique may give an important clue to
diagnose a suspected SFT in the sinonasal cavity.

The main differential diagnosis of sinonasal SFT includes
inverted papilloma, hemangioma, juvenile angiofibroma, angio-
matous polyps, and hemangiopericytoma. Inverted papilloma
typically shows a convoluted cerebriform pattern on both T2-
weighted and enhanced T1-weighted MR images. Hemangioma
reveals obviously high signal intensity on T2-weighted MR im-
ages, with marked enhancement. Juvenile angiofibroma occurs
almost exclusively in male adolescent patients. The lesions gener-
ally arise in or near the sphenopalatine foramen and thus often are
located in the posterior nasal cavity with extension into the naso-
pharynx. The typical imaging findings include bony remodeling
and destruction and marked enhancement associated with multi-
ple flow-void signals on enhanced T1-weighted images. Angiom-
atous polyps often arise in the choanal region. The lesions usually
show hyperintense signal on T2-weighted images and marked en-
hancement on enhanced T1-weighted images. Hemangiopericy-
toma is an uncommon tumor in the nasal cavity, which often
occurs in the posterior nasal cavity. Bony compression, hyperin-
tense signal on T2-weighted images, and marked enhancement on
enhanced T1-weighted images are typical manifestations of
hemangiopericytoma.

CONCLUSIONS
Although sinonasal SFT as an uncommon entity, its typical
imaging characteristics, including bony remodeling and thin-

ning, isointense or hypointense signal on T2-weighted images,
marked enhancement on contrast-enhanced T1-weighted im-
ages, and a washout TIC pattern may help to suggest this diag-
nosis preoperatively.
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