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Magnetic resonance features of meningeal solitary fibrous tumors
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Abstract. The aim of the present study was to investigate
magnetic resonance (MR) features of meningeal solitary
fibrous tumors (SFTs) in order to improve their recognition.
The study retrospectively analyzed MR manifestations in
12 cases of meningeal SFTs confirmed by surgery. The lesions
were analyzed in terms of the site of their growth, growth mode,
morphology, size, changes in the MR signal and the edge of the
focus. The tumors were malignant in 3 cases, benign in 7 cases
and borderline in 2 cases. A total of 3 cases spanned the tento-
rium cerebelli, 3 spanned the falx and another case was close
to the falx. Overall, 4 superficial tumors were accompanied by
adjacent bony destruction. One case was located at the trian-
gular area created by the right lateral ventricles. The tumors
were all lobular, with a large diameter and more cystic areas in
the center of the focus. The signals were often heterogeneous.
The parenchyma in the tumors was significantly enhanced.
For certain tumors, the signal was usually inhomogeneous and
not uniform. The MR features of a SFT were often similar
to other intracranial tumors and easily misdiagnosed. There
were certain innate characteristics, for example, the tumor was
often a solitary large soft-tissue mass with an irregular edge
and a clear boundary, with a lobulated contour, and was widely
involved with other tissues. The tumors often grew across
either the falx or tentorium cerebelli. A significantly inhomo-
geneous signal was found and either a low or low-high mixed
signal on T2-weighted images in particular. These features are
useful for the differential diagnosis of SFTs and other tumors.

Introduction

The solitary fibrous tumor (SFT) is a rare type of spindled
cell tumor of the mesenchymal tissue (1) whose identity was
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first proposed by Wagner in 1870 (2). In 1931, Klemperer and
Coleman (3) first reported their pathological characteristics (4).
The tumors often originate in the pleural space (5,6). Although
they can occur anywhere in the body, SFTs of the central
nervous system (CNS) are rare (7), with Carneiro et al (8)
first reporting them in 1996. Due to the distinct pathological
type, the incidence of this disease is low and forming a
preoperative diagnosis is difficult (9). Furthermore, an SFT
is often misdiagnosed as another type of tumor (10), such
as a fibrous meningioma. The features of meningeal SFTs
are similar to those of other tumors in the CNS in certain
respects, such as upon reviews of the pathology or from the
imaging perspective. Globally, there are currently few studies
on meningeal SFT characteristics in magnetic resonance
imaging (MRI) (11,12). At present, there are also few cases
reported (13) domestically in China. In order to improve the
recognition of the tumors for the diagnosis of an SFT, the
data from 12 cases of meningeal SFTs that were treated in the
Second Affiliated Hospital of Guangzhou Medical University
(Guangzhou, China) and whose diagnosis was confirmed by
surgery and pathology, were collected between January 2006
and January 2016. The MRI signs of the SFTs were observed
and analyzed. The present study aimed to determine valuable
features for a differential diagnosis to separate an SFT from
other tumors using preoperative MRI.

Materials and methods

Case data. In total, 12 cases of meningeal SFTs with complete
clinical and MRI data were reviewed in the present study. All
patients were treated in the Neurosurgery Unit of the Second
Affiliated Hospital of Guangzhou Medical University between
January 2006 and January 2016. The inclusion criterion used
was that patients had undergone partial or complete surgical
resection and were confirmed by pathology as having menin-
geal SFTs. According to the 2007 World Health Organization
(WHO) classification of central nervous system tumors, ISFT
was classified as meningeal mesenchymal tumor (WHO
Grade 1) (Table I) (14). The study cohort consisted of 6 men
and 6 women aged between 20 and 71 years, with a mean
age of 48.8 years. This study was conducted in accordance
with the declaration of Helsinki and with approval from the
Ethics Committee of Guangzhou Medical University. Written
informed consent for publication of this study was obtained
from the patient or their guardian/family members.
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Table I. Case data.

LI et al: MR FEATURES OF SFTs

MRI
Case no. Sex/age, years Location and MRI findings Size, mm* preoperative diagnosis
1 Male/67 Left anterior cranial fossa, across the falx, the deep lobulation, 60x75x62  Meningioma
more cystic areas, inhomogeneous signal, mild edema
2 Male/59 Left parietal, with adjacent bony destruction, certain cystic 55x53x59  Meningioma
areas, inhomogeneous signal, no edema
3 Male/53 Right tentorium cerebelli, across the tentorium cerebelli, 45x44x48  Meningioma
inhomogeneous signal, mild edema
4 Male/36 Right temporal-parietal-occipital junction, with adjacent 63x64x67  Gliobastona
bony destruction, certain patches of cystic areas,
inhomogeneous signal, moderate edema
5 Female/52  Left occipital and left cerebellum, across the tentorium 44x60x62  Identify meningioma
cerebelli, more cystic area, inhomogeneous signal, no edema and SFT
6 Female/40 Frontal on each side of the cerebral falx, across the 71x60x43  Meningioma
falx, more cystic areas, inhomogeneous signal, mild edema
7 Female/20  Right parietal areas beside sagittal sinus-the falx, deep 36x33x33  Meningioma
lobulation, inhomogeneous signal, with adjacent bony
destruction, no edema
8 Male/50 Frontal on each side of the cerebral falx, across the falx,deep = 77x55x50  Meningioma
lobulation, more cystic areas, inhomogeneous signal, close to
the adjacent dura, with adjacent bony destruction, moderate
edema, numerous small vesicles
9 Female/45  Across the right tentorium cerebelli, at the occipital and right ~ 53x45x42 ~ Meningioma
cerebellum, shallow lobe, few cystic areas, mild
inhomogeneous signal, mild edema, low signal on
T2-weighted imaging
10 Male/54 Right lateral ventricles triangle, deep lobulation, few cystic 51x43x51  Identify meningioma
areas, mild inhomogeneous signal, moderate edema, a and papilloma
little bleeding choroideum
11 Female/71 Right temporal region, moderate edema, low signal on 48x55x53  Meningioma
T2-weighted imaging, inhomogeneous signal, shallow lobe,
less cystic regions, moderate edema
12 Female/39  Left frontal bottom, a little partial cystic region, shallow 35x40x33  Meningioma

lobe, severe edema, close to the falx, low signal on

T2-weighted imaging

“Size of tumor (mm): Maximum of transversal x anteroposterior diameter x longitudinal axes. MRI, magnetic resonance imaging; SFT, solitary

fibrous tumor.

Methods and parameters. A 1.5T superconducting twin-speed
magnetic resonance scanner (SignaHDxt 1.5T; GE Healthcare,
Chicago, IL, USA) was used for MR examination.

The patients were scanned head first in the supine position.
Imaging assessments included plain scanning (without an
injection of any contrast medium) and enhancement scanning
(injection with a contrast medium). There were two sequences
on the plain scan: Axial plane T1-weighted imaging (T1WI)
and T2WI. There were three sequences on the enhanced scan:
Axial plane fat-suppression (FS)-TIWI, coronal plane FS-TIWI
and sagittal plane FS-TIWL.

Forthe axial plane on the plain scan, the time of repetition/time
of echo (TR/TE) was 500/20 msec in TIWI and 4,000/102 msec
in T2WI. The enhanced scanning parameters were the same
as that of plain scan in the axial plane, while FS technology
was used. In the coronal plane FS-TIWI, the TR/TE was

400-500/20-24 msec. The TR/TE was 400-500/20-24 msec for
the sagittal plane FS-T1WI. The field of view was 240x240 mm.
The layer thickness was 5 mm and the layer distance was 10%.
The scan was commenced once the patient had been injected
with the contrast medium. The contrast medium was a gadopen-
tetatedimeglumine intravenous injection for adults and children
aged over 2, with 0.2 ml/kg body weight (or 0.1 mmol/kg).

Evaluation. Preoperative diagnosis and postoperative evalua-
tion of the MRI were performed by 2 to 3 radiologists with the
title of Associate Chief Physician and above. This was initially
performed in a blinded manner, then the results of the cases
were discussed and a consensus was reached.

Evaluation of tumor peripheral edema. The peripheral edema
around the tumor was measured in the MR images, with
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Figure 1. Case 1. One of the features of a solitary fibrous tumor: An inhomegeneneous signal bilateral soft-tissue mass at the falx. (A) Plain scan: TRA-TIWI.
(B) Enhancement scan: TRA FS-TIWI. (C) Enhancement scan: COR FS-TIWI. TRA, transverse section; COR, coronal plane; FS, fat suppression; WI,

weighted imaging.

Figure 2. Case 2. One of the features of a solitary fibrous tumor: The mass spanned the tentorium cerebelli. (A) Plain scan: The lesion signal was inhomo-
geneous; a low to intermediate mixed signal intensity was present on TIWI. (B) Enhancement scan: COR TIWI. (C) Enhancement scan: SAG TIWI. SAG,

Sagittal plane; WI, weighted imaging.

an evident edema found around the lesion. The image was
divided into four degrees according to the maximum width of
the peripheral edema as follows: i) No edema; ii) mild edema,
the maximum width of the peripheral edema was <2 cm;
iii) moderate edema, the maximum width of the peripheral
edema was >2 cm and <4 cm; and iv) severe edema, the
maximum width of the peripheral edema >4 cm.

Assessment of the lobulated margin of focus. According to the
degree of protrusion at the edge of the lesion, the lobulated
margin was divided into two types as follows: i) Deep lobula-
tion, the arc chord distance/chord length ratio was =0.4; and
ii) shallow lobulation, the arc chord distance/chord length ratio
was <0.4.

Results

MRI preoperative diagnosis. A total of 12 cases were assessed
in the present study, of which, 9 cases were originally diag-
nosed as meningioma preoperatively. Among these, 5 cases
were suggested to possibly be malignant meningioma and
4 cases were benign. A single case was originally believed to
have a differential diagnosis of a meningioma and papilloma of
the choroid. Another case was originally diagnosed as a glio-
blastoma, and in only 1 case was a meningioma distinguished

as an SFT. For the postoperative diagnosis, all 12 cases were
meningeal SFTs. Of the cases, 3 were malignant, 7 were
benign and 2 were a borderline tumor.

Growth pattern of the tumor. As observed from MRI, 3 cases
spanned the tentorium cerebelli and 3 cases spanned the falx
(Figs. 1A-C and 2A-C). A total of 4 superficial tumors were
accompanied by adjacent bony destruction, but did not span
the tentorium cerebelli or falx. A single case was close to the
falx, and another case was located at the triangular area created
by the right lateral ventricles, without bone destruction and
not crossing the falx or tentorium. All 12 cases invaded and
involved a wide range of tissues. The margins of the lesions
were irregular and 11 cases had distinct interfaces with the
surrounding structures; only 1 case did not.

Shape and lobulation. Observed from MRI, the shapes of the
12 cases were irregular. The margins of all the cases were not
smooth, with 7 cases of deep lobulation and 5 cases of shallow
lobulation.

MRI signal change. In the plain scans, the lesions of the
12 cases usually exhibited inhomogeneous signals. The
tumors were of low to intermediate mixed signal intensity
on the TIWI, and 3 had a medium to slightly higher signal
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(which may be associated with a small quantity of bleeding).
A substantial region of the tumor was of medium low or high
signal on the T2WI (Fig. 3A and B). An irregular low signal
intensity was observed in the lesions of 7 cases. Combined
with the TIWI and T2WI plain scans, the outer limits of the
substantial region of the tumor also showed larger cystic areas
in 5 cases. Cystic vacuole lesions were modified in the cystic
areas in 2 cases, a marked ‘capsule’ change was observed in
the2 cases. In the enhanced scans, a substantial region of the
tumor was markedly enhanced (Figs. 1A-C and 2A-C). There
was no enhancement in the cystic region. The cyst wall was
circularly enhanced. The signal of the tumor was extremely
uneven in the 12 cases of the group. Non-enhanced zones,
largely in the tumors, shown as multiple small strips, where
patchy tracts could be found. The signal in the focus became
patchy and inhomogeneous in 10 cases. Non-enhanced
zones in the focus were shown as layered, with low signal,
in 2 cases.

Tumor hemorrhage. Tumor hemorrhage occurred in only
3 cases, and could be observed as a slightly higher signal on
the plain TIWI scan. There was no bleeding in the remaining
9 cases.

Tumor peripheral edema. Observed from MRI, there was
mostly no or mild to moderate edema around the lesion. No
edema was present around the lesions in 3 cases, while 4 cases
presented with mild edema and 4 cases with moderate edema
around the lesions. Only 1 case exhibited severe edema around
the lesion.

Representative cases

Case 1. In the representative case of a 40-year-old woman
shown in Fig. 1, the MR plain scan showed an inhomoge-
neous signal bilateral soft-tissue mass of the falx. The tumor
spanned the falx, with deep lobulation, a polycystic variable
region and a clear edge. There was no edema around the
lesion, and the mass showed inhomogeneous enhancement
(Fig. 1).

Case 2. In the representative case of a 53-year-old man
shown in Fig. 2, MR enhancement showed that there was an
inhomogeneous signal soft-tissue mass spanning the tentorium
cerebelli. The tumor had deep lobulation, partial cystic areas
and a clear edge. There was mild peripheral edema around
the mass. A substantial region of the tumor was markedly
enhanced. Inhomogeneous enhancement was also present
(Fig. 2).

Case 3. In the representative case of a 52-year-old woman
shown in Fig. 3, the lesion was located at the left occipital
lobe and left cerebellum. The tumor spanned the tentorium
cerebelli and presented with an inhomogeneous signal. The
mass exhibited an uneven low signal on T2WI. An irregular
low signal intensity was observed in the lesion (Fig. 3).

Change in adjacent tissues. The lesions were close to the
dura mater in 11 cases. The adjacent dura had no typical
characteristics of the ‘dural tail sign’. Only 1 case was at
the triangular area created by the right lateral ventricles.
There was no clear association with the meninges in the MR
images.

LI et al: MR FEATURES OF SFTs

Figure 3. Case 3. A patchier low signal intensity was observed in the lesion.
(A and B) Plain scan: T2WI.

Discussion

The SFT has gradually been recognized as an independent
tumor since it was first reported in 1931. The tumor was once
believed to occur only in the pleura and to originate from the
tissue of the mesothelium (15). Later, it was revealed that an
SFT could occur almost anywhere in the body, including the
dura, orbital cavity, lungs, liver, kidneys and particularly the
pleura. Approximately 80% of SFTs originate in the pleural
space (2,13). Another previous study suggested that 60% were
located outside of the pleura (16), as SFTs have occurred on
the falxcerebri, the convexity of the brain, the saddle area,
the posterior cranial fossa, the dura mater, the encephala and
in the CNS. SFTs often originate in the dura mater (17) and
have been reported to be ubiquitous neoplasms of mesen-
chymal origin (18). SFT originating from the meninges are
rare overall; the world literature on solitary fibrous tumors
of the central nervous system (CNS) between August 1996
and July 2011 were reviewed, only 220 cases were reported
in CNS, and 170 cases of SFT were originated from the
meninges (19) ISFT is rare, accounting for ~0.6% of all intra-
cranial tumors (13,20,21). Reports of meningeal SFTs have
gradually increased, however, an understanding of its image
characteristics is lacking. In the present study, the imaging
characteristics of 12 cases were discussed in order to assist the
recognition and understanding of this disease.

With regard to sex and age, the ages of the patients at the
diagnosis of SFT range greatly, for example, being reported as
between 5 and 87 years in one study (22). Another literature
review reported a median age of 44.5-55.0 years (23). The ages
of other reported cases have been within this range (24-27).
In the present study, the ages of the patients ranged between
20 and 71 years, with a mean age of 48.8 years. The results
from this group were similar to those from the literature
review. Viewpoints on the incidence in males and females
were highly varied. Certain studies identified no gender differ-
ences (13,21,28). However, another study (29) deemed that
the proportion of male patients with SFT was slightly higher
than that of female patients. Meningiomas were also reported
to be more common in middle-aged women. Other reports
showed that the male to female ratio of cases was 3:1, 4:14 and
23:20 (30-32). There were 12 cases in the present study, with
6 men and 6 women, giving a 1:1 ratio and no difference in
sex predominance. The research results in the present study
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were similar to that of certain aforementioned studies and the
study by Nawashiro et al (29), but the number of patients in
these studies is small, and further observations are therefore
required to confirm the ratio between men and women.

The shape of an SFT has been reported as round, oval or
irregular (14). The result in the present group is similar to that
reported previously (13); that is, there were 4 oval cases and
8 irregular cases in the present group. All showed different
degrees of lobulation, namely, 7 cases presented with deep
lobulation and 5 cases with shallow lobulation. With regard to
the size, one previous study (29) reported that the tumor size
was not the same in intracranial-SFT (I-SFT). The smallest
reported diameter was ~2 cm and the largest was 6 cm. The
sizes of the lesions differed greatly within the present study.
The majority of the lesions were large, with the largest diameter
at >7 cm, and the smallest was >3 cm in diameter. In addition,
the volume of the lesions was larger in all cases and the span
of the size of the lesions was also larger. However, the results
of the present study were similar to those of previous reports.

Meningeal SFT originates in the dura materand shares
characteristics of intracranial-extracerebral tumors. Therefore,
observations of the boundary between the tumor and
surrounding brain tissue show that the boundary of the lesion
is clear (21). The result of the present study was similar to these
findings. The boundaries in 11 cases were clear, with an unclear
boundary in 1 case only.

The pathological characteristics of the tumor tissue in an
SFT under the microscope show tumor cells that are spindled,
and cell arrangement that is sparse and densely interphase (23).
Different proportions of collagenous fibers are present. The
pathological characteristics of the tumor are similar to that of a
fibrous-type (fibroblastic) meningioma. SFT is often clinically
misdiagnosed as a meningioma or another extra-axial tumor.
Certain studies have, however, indicated an SFT in the CNS
at the preoperative diagnosis. The correct rate of diagnosis
of an SFT has been reported as almost O in other areas of
the pleura (13,14,21). The present result was similar to this;
11 cases were not considered to be an SFT based on the orig-
inal preoperative MRI. Only 1 case was considered to have a
differential diagnosis of meningioma and SFT, however, it was
also originally misdiagnosed as a meningioma. The preopera-
tive diagnosis from MRI in the present study was consistent
with that reported in the literature. As there are a number of
similarities between the features of an SFT and that of certain
other tumors (particularly fibrous-type meningioma) with
regard to image changes and pathological features, the SFTs
were easily misdiagnosed upon imaging. Moreover, there
was no specificity of clinical symptoms and the tumors were
mostly associated with the dura mater. Therefore, it was often
misdiagnosed as meningioma.

The TIWI features of a SFT in the CNS and meningioma
have been considered to be similar (22,31-33), with the SFT
displaying a slightly lower TIWI signal and a high or mixed
T2WTI signal. The MR findings of I-SFT were described in the
study by Wang et al (24). It was reported that [-SFT was usually
asolid lesion with clear edges, which exhibited a medium T1WI
signal, a low T2WI signal and was significantly enhanced upon
contrast-enhanced scanning. Nawashiro et al (29) suggested
that SFT was characterized by high and low hybrid signals in
the T2 sequence, which is known as the ‘black and white sign’.
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Clarengon et al (34) described the specific performance of
intracranial SFTs as a ‘yin-yang sign’, as there were diametric
boundaries between the low signal area and a slightly high
signal area. When enhanced, the low signal area on plain scan
was markedly enhanced.

Overall, the results were similar in the present group, but
there were a few differences. In the 12 cases in the study, the
signal was mainly a low or medium mixed T1WI signal. There
were a few patchy uneven medium and slightly higher signals
in 3 cases that may have been associated with a small quantity
of bleeding. When observing the cases using T2WI, the solid
region of the tumors showed high and low mixed signals.
Among those, the lesions in 7 cases could be clearly observed
with a cord-like or patchy low signal, referred to previously as
the ‘black and white sign’ or the ‘yin-yang sign’ (21). Further
detail was also observed in the present study and this may
be associated with the different collagen fiber content of the
tumor. The cystic lesion area presented with a low TIWI signal
and a high T2WTI signal.

Signal changes of the tumor in the present study were
consistent with previous reports (22,29,33). However, the
results were slightly different from the ‘usually solid lesions’
described in the study by Wang et al (24). There were large
cystic regions in the certain tumors of the present study
(5/12 cases, 41.67%), and there were small cystic areas in
others (3/12 cases, 25.00%). Moreover, no fluid-attenuation
fluid inversion recovery (FLAIR) sequence imaging was
performed in the present study, so the characteristics of an
SFT using FLAIR could not be compared. This will require
further studies, in which a greater number of cases should be
compared and analyzed.

Another MR sign is cystic degeneration and necrosis in the
lesion. There were large cystic areas in the tumor in 5 cases; a
marked ‘capsule’ change was observed in 2 of the cases. The
result was the same as that in a previous study (2). The fact that
there are large cystic areas or ‘capsule’ changes in the tumor
could be a potential important feature of an SFT upon MRI.

Spindled fibroblast-like cells have been reported in the
SFT pathology (24). The tumors contain a significant amount
of collagen fiber and scar tissue. The cell sparse zone and
dense region is arranged in phases, and is hypervascular. Large
amounts of collagen fibers are present in the cell sparse zone,
so that a low T2WI signal is evident. Less slender collagen
fibers are apparent in the cell dense region, so a moderate or
slightly high T2WTI signal is evident (2). Nawashiro et al (29)
also analyzed the signal of the collagen fibers in the tumor
and found that they showed a low signal on the T2 sequence
and a high signal in the area of blood vessels. A characteristic
feature was a high and low mixed T2WI signal, referred to as
the ‘black and white sign’ in the aforementioned text. This sign
was often apparent in an SFT, but less so in meningioma, and
may be another important feature that may contribute to the
diagnosis of an SFT upon MRI.

The different contents of the tumor tissue influence
the signal changes found by MRI. Different contents of
different tissues lead to the different signal features in the
images. Therefore, the signal changes of an SFT are associ-
ated with the different contents of different tissues (2,14). In
the present study, an abundant number of spindle cells was
found upon pathological examination. The tumor cells were
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spindle-shaped or oval. SFT cells were small and present in
spiral, woven and radial arrangements. The cells were sparsely
and densely arranged in alternate phases. Proliferation of
collagen fibers was found in the tumor cells. Certain cases
exhibited degeneration, including cystic changes in the tumor.
Mucus changes were also observed focally. The TIWI and
T2WTI signal features of the cases were consistent with the
pathological characteristics, so inhomogeneous signals in an
SFT were often observed.

Due to an abundance of collagen fibers rich in blood
vessels, and the different contents of different tissues, the
degree of enhancement of the lesions varied with the contents
of the types of tissues. The degree of tumor enhancement was
different in the report literature (33), with mild, moderate and
significant uniform or uneven enhancement. The degree of
tumor enhancement was reported to be associated with the
collagen fibers, matrix and blood vessel content in the study by
Chong et al (35). As SFTs are tumors with a rich blood supply,
with a different organizational structure, they were often
noted as heterogeneous. Significantly tumor enhancement was
noted in the cell dense regions and blood vessel-rich regions.
However, enhancement was not evident in cell sparse regions
and areas lacking vascular structure (2), similar to the results
in the present study. The essence of the tumor (the cell dense
region and blood vessel-rich region) was markedly enhanced
in the present study. This phenomenon suggested that the SFT
was rich in vascularity and in accordance with the pathological
findings. Moreover, the signal in the tumor was uneven. The
non-enhancement zone was visible in the shape of a cord-like
patch. The majority of the lesions were significantly uneven in
the enhanced scanning. Now, the changes in the tumor were
non-uniform. For certain tumors, the low signal areas exhib-
ited layered signal intensity. The non-uniform distribution
change was visible in 10 cases. The layered non-enhancement
low signal was found in the lesions of 2 cases in the cell sparse
region. These results were also consistent with the pathological
characteristics. The cystic areas were non-enhanced, but
the cyst wall showed a moderate circular enhancement. The
difference in enhancement in the cystic region and cystic
wallof the SFT also hinted at the diversity of the histological
compositions and enhancement patterns.

Dynamic enhancement was observed in a previous
study (36), but the dynamically enhanced features of the SFT
were influenced by a number of factors. Due to the SFT being
a tumor containing a rich blood supply with a large number
of collagen tissues and all types of modified ingredients, its
proportion of cells and collagen was different. Therefore, the
dynamically enhanced features of the SFT were influenced by
a number of factors. When the dynamic enhancement of the
arterial phase to the delayed phase was observed in certain
reports, the essence of the tumor showed a continuous filling
type (13). Another study (34) reported that the low T2WI signal
in the tumor with significantly progressive enhancement was
associated with the density of the collagen fibers. The feature
was a hint that the tumor would later be diagnosed as an SFT.
Due to the lack of experience, only routine enhanced imaging
was performed in the preoperative imaging of the present
study, and dynamic enhancement was not performed, so these
features could not be observed. This therefore requires further
research.
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The literature does not include much discussion on the
growth mode of an SFT. MRI findings of an I-SFT were
observed in a study by Dai et al (28), which found that the
lesions crossed the tentorium cerebelli in 2 cases (2/8 cases),
similar to the present study in which it crossed the tentorium
cerebelli in 3 cases (3/12 cases). By observing the growth
method of an SFT on MRI, it was found that the tumor was
often spanning growth (6/12 cases, 50%), meaning thatthe
lesion spanned both sides of the tentorium cerebella or the
cerebral falx; 3 cases spanned the tentorium cerebelli and
3 cases spanned the cerebral falx. Wide ranges were involved.

Literature information is lacking on the changes to the
adjacent skull bones, and the results presented vary. One
study (37) indicated that the adjacent bone, nerve and brain
parenchyma near the tumor were involved when 51 cases
of CNS SFTs from the literature were reviewed. Other
studies (38,39) reported structural changes of the tumor of the
orbiton computed tomography (CT) scans. However, compres-
sion bone remodeling was rare and without bony erosion in
the imaging. If bone destruction was observed clearly on CT,
it would reflect the malignant biological behavior of the tumor.
However, other studies (38,39) showed that the adjacent bone
was evidently damaged or corroded in the orbital SFT. The
present results were roughly consistent with the aforemen-
tioned studies in regard to identification of bone structure
alterations and done destruction, 4 cases (4/12 cases) with
adjacent bony destruction were detected. The lesions in these
4 cases were located on the convexity of the brain and were
superficial tumors. Among the 4 cases, there was 1 case span-
ning the falx with adjacent bony destruction. The other 3 cases
did not span the tentorium or falx, but invaded the adjacent
skull. All the lesions in this group had a large size and a wide
range of tissues involved. Although the boundary between the
lesion and surrounding tissue was clear, the edge of the lesion
was mostly not neat.

Nawashiro er al (29) studied the changes in the adjacent
meninges. The study suggested that the SFT was attached to
the dura mater, but the ‘dural tail sign” was rarely observed. It
was suggested that the formation mechanism of the SFT was
different from that of meningioma, but other studies presented
different views (21,29): It was discussed that the enhancement
was markedly inhomogeneous and the ‘dural tail sign” may occa-
sionally be visible. In the present study, the tumor was attached
to the dura mater, but there was no typical ‘dural tail sign’. This
result was similar to that found by Nawashiro et al (29).

I-SFT is often derived from the meninges; it has characteris-
tics of extra cerebral tumors, and is coated by a fibrous capsule.
Edema in the peripheral brain parenchyma is rare (21). In the
present study, mild or no edema could be commonly found. The
cases were as follows: 3 cases without edema and 4 cases with
mild edema. Moderate edema was observed in 4 cases and only
1 case presented with severe edema. This last case may have
been associated with the size of the lesion and oppression of
the adjacent vein or sinus. This situation was consistent with the
experimental results reported in other studies (40).

The occurrence rate of an SFT is low, and clinically,
doctors are unfamiliar with the tumor (28). The characteris-
tics of the tumor are similar to other tumors upon imaging.
Moreover, the tumor has no specificity in clinical symptoms,
so it is often misdiagnosed as other tumors (28). While SFT
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should be differentiated from other tumors occurring in the
meninges, the diagnosis may easily be confused as an SFT is
morphologically similar to other tumors, such as meningioma,
particularly fibrous (fibroblastic) meningioma, angioma-
tous-type meningioma, hemanyiopericytoma, neurilemmoma
and hemangiopericytoma (28). The differential diagnosis
requires further research. Although the signal changes could
reflect more pathological changes in the lesions, the final
diagnosis and differential diagnosis must be confirmed by
pathological and immunohistochemical analysis (41).

In summary, intracranial SFTs often occur in or close to the
meninges. The MRI features of a meningeal SFT are similar to
other tumors in the CNS, such as fibrous meningioma. However,
certain individual characteristics are also present. The present
study and literature review indicated that meningeal SFTs were
often solitary, large, soft-tissue masses with an irregular edge
and a clear boundary, with a lobulated contour and involving a
wide range of tissues. The tumor often grew spanning the falx or
the tentorium cerebelli. A significantly inhomogeneous signal
was often found upon MRI, particularly where the T2WI signal
was low or low-high mixed. This characteristic is often called
the ‘black and white sign’ or ‘yin-yang sign’. The majority of the
lesions were significantly uneven in the enhanced scanning. The
changes in the tumor were map-like (‘map sign’). For certain
tumors, the low signal areas looked like a ‘chrysanthemum’
(called ‘chrysanthemum sign’), lacking the typical ‘dural tail
sign’. There was a large cystic area in the tumor, particularly
in the periphery of the lesion, with little or no bleeding. The
aforementioned features are useful for the identification of SFTs
and other tumors, such as fibrous meningioma.

In addition, only MR scans were performed, not CT
scans, in the present study. No dynamically enhanced scan
was performed and the characteristics of changes in gradual
enhancement in dynamic scanning requires additional investi-
gation. Moreover, the number of cases in this study was small
and therefore insufficient imaging characteristics may have
been studied. In future studies, the characteristics of an SFT in
MRI require further analysis.
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