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Intracranial solitary fibrou
s tumor
Report of two cases
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Abstract
Rationale: Intracranial solitary fibrous tumor (ISFT) is a rare spindle cell tumor derived from dendritic mesenchymal cells expressing
CD34 antigens, which are widely distributed in human connective tissues.

Patient concerns: In two case reports, we describe a 61-year-old woman and a 42-year-old man who present with intracranial
malignant SFTs. Computed tomography or magnetic resonance imaging of head revealed that the largest size is about 3.3�3.0cm
in left occipital part and 4.0�3.0cm in right skull base.

Diagnosis: Postoperative pathological results demonstrated that all of two cases are SFT. Case one: Immunohistochemical
examination demonstrated a strong immunoreaction for cluster of differentiation (CD)34, B-cell lymphoma 2 (Bcl-2) and Vimentin
(Vim). Case two: The tumor was distinctively positive for Bcl-2, but not for CD34 and Vim.

Interventions: One of the two patients recurred 6 years after the first tumor resection. After the recurrence, two gamma knife
treatments were given, and another operation was performed about five years later. In one case, only tumor resection was
performed.

Outcomes:Case one: The postoperative neurological status was substantially improved and regular follow-up examinations for 6
months postsurgery have shown that the patient is currently disease-free. Case two: The patient achieved a good outcome, with no
epilepsy or other neurological symptoms experienced on a regular 6-month follow-up. The patient is currently disease free.

Lessons: Imaging findings can be used to assist the diagnosis. The diagnostic method is pathology, and total surgical resection is
the most effective treatment. The main treatment methods were total resection, supplemented by radiotherapy and chemotherapy if
necessary.

Abbreviations: Bcl-2 = B-cell lymphoma 2, CD34 = cluster of differentiation 34, CT = computed tomography, DWI = diffusion
weighted imaging, EMA = epithelial membrane antigen, GFAP = glial fibrillary acidic protein, GTR = gross total resection, ISFTs =
intracranial solitary fibrous tumors, MRI =magnetic resonance imaging, PR= partial resection, STR= subtotal resection, T1WI= T1-
weighted imaging, T2WI = T2-weighted imaging, Vim = vimentin, WHO = World Health Organization.
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1. Introduction

Intracranial solitary fibrous tumor (ISFT) is a rare spindle cell
tumor derived from dendritic mesenchymal cells expressing
CD34 antigens, which are widely distributed in human
connective tissues. Intracranial solitary fibrous tumor (ISFTs)
is a rare tumor, Carneiro et al[1] first described 7 cases of central
nervous system SFT in 1996, ISFTs mostly originated from
meninges. In 2007,WorldHealthOrganization (WHO) classified
the tumors of the central nervous system into the mesenchymal
tumors of meningeal tumors,[2] which is a new pathological type.
Because the tumor is easily misdiagnosed before operation, the
present study provides the clinical data of 2 patients with SFT
confirmed by postoperative clinicopathology, with a discussion
of the possible differential diagnosis. The patients provided
written informed consent.
2. Case report

2.1. Case one

A 61-year-old woman admitted to hospital on May 13, 2017,
with left cerebellar meningioma 11 years after operation,
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Figure 1. Cranial CT, 3D plain scan before admission. (A) Left occipital bone uncontinuous. (B and C) Multiple circular mixed density shadows are seen in the left
cerebellar hemisphere and above and below the tentorium cerebelli, with the largest size being about 3.3�3.0cm.

Figure 2. Postoperative cranial MRI after admission. (A+B) T1W1. (C) T2W1. (D) Coronal enhanced scanning.
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headache and dizziness for 2 months. The patient had been
diagnosed with a meningioma on the left parietal occipital lobe
and was treated successfully by tumor resection 11 years earlier.
The patient was treated with gamma knife twice because of the
recurrence of intracranial tumor in August 28 and November 29,
2012. Cranial computed tomography (CT), 3D plain scan before
admission (Fig. 1). MRI plain scan and enhancement after
operation show that left parietal occipital lobe irregular slice long
T1 and long T2 signal intensity, multiple patchy hyperintense
Figure 3. Cranial MRI. (A) T1W1. (B) T2W1. (C) Axial e
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images were seen at the edge of T1 sequence. The side of the left
lateral ventricle and bilateral cerebellar hemispheres showed long
T1 and long T2 signal intensity, high signal intensity in FLAIR,
DWI, and short T1 signal intensity in the lesion of cerebellum
(Fig. 2). The largest size is about 3.3�3.0cm. Microscopic
immunohistochemical examination demonstrated a strong
immunoreaction for CD34, Vim and Bcl-2, but a negative
reaction for EMA and S-100 (Fig. 3). The frozen section analysis
confirmed the presence of spindle cells and confirmed a diagnosis
nhanced scanning. (D) Coronal enhanced scanning.



Figure 4. Postoperative pathological results after admission. WHOIII level, (left occipital) solitary fibrous tumor.
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of an SFT. The postoperative neurological status was substan-
tially improved and regular follow-up examinations for 6 months
postsurgery have shown that the patient is currently disease-free.

2.2. Case two

A 42-year-old man admitted to hospital on September 21, 2015,
with headache, dizziness, more than 2 months, weakness in
limbs, poor speech, and unstable walking. No relevant past
medical history. Preoperative MRI plain scan and enhanced
display ring cistern, right cerebellopontine angle area irregular
soft tissue mass, about the size of 40�31mm, mixed T1 slightly
longer T2 signal, multiple small cystic long T1 and long T2
signalswere found in it (Fig. 4). Irregular soft tissuemasswas seen
in the right cerebellopontine angle area and cisterna ambiens,
which was about 4.0�3.0cm. The tumor was distinctively
positive for Bcl-2, but not for S-100, CD34, Vim, and EMA
(Fig. 5). The patient achieved a goodoutcome,with no epilepsy or
other neurological symptoms experienced on a regular 6-month
follow-up. The patient is currently disease-free.
Figure 5. Postoperative pathological. (rig
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3. Discussion

Usually, SFTs are slow-growing tumors with favorable progno-
sis, although there have been a small number of malignant cases.
The specific manifestations vary according to the size and
location of the tumor. Preoperative imaging is mainly used to
determine the size, location, and peripheral structure of the
tumor, make the operative plan and make the preliminary
diagnosis. ISFT is usually shown as a benign process, and gross
total resection (GTR) is the best way to treat it. ISFTs should be
distinguished from the following types of intracranial tumors:
meningiomas, hemangiopericytoma, and neurilemmoma.
3.1. Clinical characteristics

ISFT occurs mostly in the posterior cranial fossa, as well as in falx
cerebri, facies convexa cerebri, and dura mater spinalis.[3] Bai
Yuzhen et al[4] found that the focus of the cerebellopontine angle
area was mainly located on the right side. This is consistent with
the SFT location of the cerebellopontine angle area multiple
articles case reports. ISFTs are common in adults with no
ht skull base) solitary fibrous tumors.
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significant gender difference. Most of ISFTs are benign tumors,
which grow slowly, and the clinical symptoms are not obvious.
The main manifestations are local compression and intracranial
hypertension caused by tumor occupying.
3.2. Imaging features

CT plain scan showed round or circular lesions with clear
boundary, with equal, slightly high and high density, whichmight
be related to different tissue composition. Its equal density,
slightly higher density may include some collagen fiber
components, while high density may be related to the rich
fusiform cells and its arrangement. The enhancement scan
showed obvious homogeneous or uneven enhancement. YC
Weon et al[5] retrospectively reviewed CT, MRI, and angio-
graphic findings in 6 cases of ISFTs, all 5 cases of cystic solid, and
5 cases of the tumors showed obvious uneven enhancement on
CT plain scan. T1WI usually shows equal signal (compared with
ectocinerea); T2WI showed more changes, its dense collagen
fibers showed low signal intensity, tumor cell dense area showed
slightly high signal intensity, tumor mucus degeneration,
necrosis, and vascular interstitial area showed high signal
intensity. Combined with this group of cases and related
literature,[6] the following five imaging findings can help in the
diagnosis of ISFTs: First, tumor sites are often superficial. Second,
high and lowmixed signals on tumor T2WI. Third, the low signal
intensity of T2WI is significantly enhanced after enhancement.
Fourthly, peritumoral edema was not obvious. Last, DWI
showed high signal. MRI is an important auxiliary examination
for the diagnosis of ISFTs.
3.3. Pathological feature

In case two, the expression of Vim and CD34 was negative and
the expression of Bcl-2 was positive, all of them were positive in
case one. It was reported that when vimentin and CD34 was
negative, the positive expression of bcl-2 was helpful to the
diagnosis of ISFTs. Yokoi et al[7] suggested that the expression of
CD34 might be related to the nature of tumor. Research reports
that malignant SFT tends to lack CD34 immune response, while
overexpression of P53, S100 and Ki-67.[8,9] In this study, CD34
(–), Ki-67 (20%), p53 (–), and S-100 (–) in case 2 were not
consistent with the results reported in the literature. Some studies
have found that compared with CD34, the specificity and
sensitivity of ALDH1 immunohistochemical staining in the
diagnosis of ISFTs are about 100%.[10]
3.4. Therapeutical options and follow-up management

Surgery is the only current treatment for SFT of intracranial and
intraspinal locations. The tumors are usually well circumscribed
and often amenable to gross total resection. There is a 16-fold
increase in the risk of recurrence in patients with subtotal
resection (STR) or partial resection (PR) versus GTR.[11]

Radiotherapy and chemotherapy are mainly used for STR or
PR, malignant or recurrent lesions. Wang et al[12] found no
recurrence report after GTR. If the central or peripheral nervous
system is infiltrated, STR of tumor often leads to the recurrence of
tumor; therefore, long term follow-up should be given to the
patients of STR or PR. Because ISFTs have the pathological
manifestation of angiopericytoma, angiogenesis antagonistic
drugs have been used in the clinic, but the curative effect
4

remains to be observed.[13] Follow-up for the usual SFT of the
central nervous system completely resected may include annual
imaging for 5 years and every 5 years thereafter.[14] Close follow-
up is mandatory with biannual MRI scans for cases in which
tumor removal was incomplete and for those with atypical
histological features or a high proliferation index.[15] Extended
follow-up is suggested in all cases, including for those completely
removed and/or with usual histology.[15]
3.5. Differential diagnosis with other intracranial tumors

ISFTs should be distinguished from the following types of
intracranial tumors:
(1)
 Meningiomas, especially fibrous meningiomas. In meningio-
mas, CD34 is negative, EMA and S-100 are positive; in ISFTs,
the opposite is true.[8] Meningiomas are common in middle-
aged women, but no significant gender difference in SFT.
Most meningiomas show homogenous isointense signals on
T2WI, enhanced scanning with obvious homogeneous
enhancement. Calcification, adjoining skull hyperplasia,
and meningeal tail sign are more common.[16] However,
ISFTs were mostly attached to meninges, and adjacent skulls
can be eroded, in which calcification, hyperplasia, and
meningeal tail sign are rare.
(2)
 Hemangiopericytoma[17]: Most of CD34 were focal or flaky
weakly positive.Most of T1WI showed low to isobaric signal,
vascular emptiness could be seen in the tumor, and T2WI
showed high signal intensity.
(3)
 Neurilemmoma[18]: Acoustic neurilemmoma that occurs
mainly in the CPA area, with the internal auditory canal at
the center of the growth, showing enlargement of the internal
auditory canal on the affected side. T1WI showed low signal,
slightly low signal, or low-equal mixed signal, and T2WI
showed high signal or high signal mainly hybrid signal. S-100
protein was positive in immunohistochemistry, Leu-7 and
myelin basic proteins were also positive.

4. Conclusions

ISFT is a rare intracranial tumor. It is easy to be misdiagnosed as
meningioma or other tumors. The clinical manifestation of ISFTs
mainly depends on the size and location of the tumor. Imaging
findings can be used to assist the diagnosis. The diagnostic
method is pathology, and total surgical resection is the most
effective treatment. One of the two patients recurred 6 years after
the first tumor resection. The recurrence was considered as not
being completely resected for the first time. After the recurrence,
two gamma knife treatments were given, and another operation
was performed about five years later. It can be seen that gamma
knife therapy can control the tumor growth rate to some extent,
but because of the small number of cases, its therapeutic effect
needs to be confirmed in more cases.
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