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Intracranial Solitary Fibrous Tumor

Jun Won Jang, M.D.,' Chang Hyun Kim, M.D.," Chong Woo Yoo, M.D.,? Jae Gon Moon, M.D.’
Departments of Neurosurgery,’ Pathology,? University of Hallym College of Medicine, Kangnam Sacred Heart Hospital, Seoul, Korea

Solitary fibrous tumor is a spindle cell neoplasm that can arise in any place of the body. Intracranial solitary fibrous tumors
are rare. To our knowledge, only 57 cases with intracranial lesion have been reported. in Korea three cases have been
reported. Our case was a 23-year-old woman who presented with morning headache. MRI showed a large intra-axial
mass involving falx with typically isointense and heterogeneous strong enhancement on T1 weighted image in the right
parieto-occipital region. Histologically the tumor showed spindle shaped cells within matrix with thick collagen deposition,
hypercellularity, focal necrosis, and pleomorphism. immunchistochemical study demonstrated diffuse positivity for CD34,
Vimentin, Reticulin. In case of the intracranial tumors involving the meninges, we also should consider the solitary fibrous
tumor with immunohistochemical staining for accurate diagnosis.
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Introduction

S olitary fibrous tumors(SFTS) are rare fibrous proliferating
neoplasms consist of the spindle cells. SFTs usually occur
in the pleura-based intrathoracic region”, although these tu-
mors have also been diagnosed in every organ such as urinary
bladder™?, lung parenchyma, upper respiratory tract, thyroid
gland, and the meninges in central nervous system. The his-
topathological findings of SFTs in the brain are similar in SFTs
in the pleura. The SFTs are usually benign but often have the
malignant feature clinically or histologically. Although the pr-
ecise prognosis of SFTs is unkown, complete removal rather
than histological appearance seems to be the most important
prognostic factor of SFTs'?. Therefore we should use immu-
nohistochemical study for accurate diagnosis and differentiate
the SFTs from other tumors of mesenchymal origin which
have poor prognosis.

In this report, we describe a case of intracranial SFTs and
review the literacures.

Case Report

his 23 year-old female patient presented with a gradual
increasing morning headache for 12 months. She had
IgA nephropathy about 5 years ago.
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Fig. 1. Preoperative magnetic resonance image. T1 weighted axiol
(A), T2 weighted axial (B), Gd—enhanced T1 weighted axial (C) and
Gd-enhanced T1 weighted sagittal (D) images show a lobulated
solid mass in the right parietooccipital lobe, extending to the pos—
terior falx and left occipital lobe. Note the dense enhancement and
infratumorat hypervascularity.
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branches from the distal posterior cerebral artery.

Preoperative brain MRI showed a irregular, round and well-
demarcated tumor mass(6X 5 X 5cm) which was based on
posterior falx involved with the vein of Galen, straight sinus,
extending from right parieto-occipital lobe to left occipital lobe.
The mass was isointense with gray matter on T1-weighted
image and showed the heterogeneous strong enhancement on
Gd-enhanced T1 weighted image. On T2 weighted image the
mass showed the hyperintense edema around the hypointense
core of mass(Fig. 1). Angiographically the vascular supply of
the tumor was very rich and mainly originated from right pos-
terior cerebral artery and meningeal branches of right occipital
artery and right STA. After the embolization of right occipital
artery and Re. STA, the vascular supply to the mass from right
external carotid artery diminished remarkably. But the most
part of mass was
still stained via p-
osterior cerebral
artery(Fig. 2). At
the first operation,
there was copious
bleeding from the
tumor mass desp-
ite of embolizati-
on. So only a parti-
al removal was ac-
hieved. Brain CT
scan in 7 months
after the first ope-
ration showed the
bulging of tumor
out of the cranie-
ctomy site(Fig, 3).
At the second ope-
ration, a near total

Fig. 3. Follow—up computed tomography(CT)
scan in 7 months after the first operation. The
postcontrast CT scan shows o large enhancing
tumor mass in the operation site of the right
occipital lobe. Note the bulging out of tumor
mass through the craniectomy.

Fig. 2. Right external carotid angiography before embolization (A). Right vertebral (C) and external
carofid angiography (B) after embolization of the feeding arterial branches from right extemal corotid
artery. The angiography demonstrates a large hypervascular mass in the occipital region fed by
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resection was achieved except a li-
ttle tumor remnant near the vein
of Galen and straight sinus(Fig. 4).
Histologically the tumor showed
hypercellular spindle cell prolifer-
ation with area of collagenization,
prominent dilated vessels and pleo-
morphism. Mitoses wete less than
4/10 HPF and cellular atypism was
not definite. The immunohistoch-
emical stain revealed positive stain-
ing for vimentin and CD34(Fig. 5),
but negative staining for epithelial
membrane antigen(EMA). Silver
staining shows diffuse reticulin net-
work in the tumor. The padent was
free from recurre- Tr—
nce, distance me-
tastasis. Recently
the patient was
treated with the
gamma-knife for
the residual tum-
or, followed up at

9 months.
Discussion

he solitary f-
ibrous tum-

ors arise in any p-
lace of the body s-

uch as the pleura,

Fig. 4. Follow—up magnetic resonance im—
age affer the second operation. The Gd—
enhanced T1 weighted axial sagittal image
demonstrating the part of small residual tu—
mor near the vein of Galen and straight sinus.

peritoneum, me-
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Fig. 5. The photograph showing the positivity for CD34 immunostain—
ing as well as vimentin. (Immunohistochemistry by Anti—CD34, X 200).
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ninges, even the organ without the serosa

The histopathogenesis of SFTs has been a matter of debate.
At the beginning of studies the mesothelial origin had been
proposed, but recent studies confirmed the mesenchymal

2,13,15)

Table 1. The 57 cases of intracranial solitary fibrous tumors

origin of SFTs" and revealed the various histological features”.
The immunohistochemical, electron microscopic, and tissue
culture studies show that the tumor originates in the mesen-

chymal fibroblast. To our knowledge, only 77 solitary fibrous

AgefSex 7 - Tumorlocation Treaiment Recurrence “Follow up
51/F Posterior fossa TR No 240 months
47M Cerebellopontine angle TR+ RT No 120 months
73M Frontal lobe TR No 8 months
62/F Tentorium R No 7 months
63/F Cerebellopontine angle TR No 9 months

3 cases Not state Not state Not state Not state
43M Frontal lobe TR Nof state Not state
73/F Optic nerve TR Not state Not state
42/M Tentorium Not state No 12 months
18/M Craniospinal TR No 12 months
11/M Occipital TR Not state Noft state
45/M The 4™ ventricle Unknown No 180 months
30M Frontal Unknown + RT No 9 months
64/F Falcine TR Recurred Died
44/M Parietal parasagittal STR Not state Not state
14/F Parietal convexity R Not state Not state
58/F Posterior fossa TR No Not state
55/F Posterior fossa TR + RT Recurred, Metastasis 120 months

(lung, neck)
60/F Frontal Not state No 18 months
51/F Transverse sinus STR Recurred 84 months
54/F Parieto—occipital TR No 36 months
61/F Deep frontal NTR+RT No 10 months
46/F Posterior fossa TR No 36 months
43/M Cerebellopontine angle NTR No 24 months
72/F Middle fossa STR No 12 months
71/M Frontoparietal IR Not state Died
58/M Temporal lobe TR No 12 months
25/F Occipital TR No 36 months

12 cases 9 supratentorial, 3cerebellar Not state Not state Not state
38/M Gasser's ganglion TR No 15 months
29/F Cerebellar TR No 36 months
34/M Frontal R No 66 months
56/M Pituitary fossa® IR No 5 months
33M Fronto—parietal’ R No 4 months
44/[F Tentorium'® R Recurred, Metastasis 312 months

{lung)
48/F Falcotentorial'® Surgery+RT Recured, CSF 180 months
Dissemination
54/F Sphenoid, carvernous sinus® R Not state Not state
50/F Tentorium!” TR No 6 months
53/F Cerebellopontine angle® Not state Recurred 9 months
63M The third venticle® NTR No 42 months
50M Parasellar'? Unknown + RT Recurred 2 months
30fF Frontal'? R Recurred 360 months
60/F Parietal'” TR No 12 months
*23/F Parieto—occipital NTR No 9 months

* . Our case, M : male, F : female, RT : radiotherapy, CSF : cerebrospinal fluid, TR : total resection, STR : subtotal

resection, NTR : near—total resection, IR : incomplete resection
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tumors in central nervous system
have been described in the litera-
ture”. Among them the 57 cases
were intracranial SFTs and the 20
cases spinal SFI5”. The number of
cases have been increasing contin-
uously. The 57 cases of intracranial
SFTs are summarized in Table 1.
Caroli et al.? summarized 45 cases
and reported another 12 cases re-
cently. The age range is 11~73 years
(mean : 50.9) and sex ratio is app-
roximately 1 : 1. Clinically 15~20%
of intrathoracic SFTs showed local
invasion, intrathoracic spread, or
distance metastasis”. But distance
metastasis of the intracrnial SFTs
seemed to be rare*'?.

The malignant histological fea-
tures described for the intracranial
SFTs include high cellularity, nu-
clear pleomorphism, necrosis, he-
morrhage, and mitoses more than
4/10 HPF*>", Because the histo-
logical finding does not always ma-
tch with its clinical course, it is di-
fficult to predict the biological co-
urse of the case or malignant cha-
nge such as local recurrence and
distance metastasis of SFTs. Even
though the benign histological fin-
ding, the tumor can grow invasi-
vely, and in spite of the malignant
histological finding, the mass can
show the benign growth™'?. Furth-
ermore it has been reported that lo-
cal recurrence and distance metas-
tasis of intracranial SFTs developed
newly at 10 years follow-up™”. In
that reason, to predict precisely the
clinical prognosis of intracranial
SFTs is difficult, we should follow
up them for the longer period.

The immunohistochemical stain
revealed positive staining for CD34
and vimentin, but negative staining



for $-100 protein, EMA and desmin. Recently immunohis-
tochemical studies about the SFTs revealed the strong positive
reaction to CD34, and the electromicroscope showed micro-
structures with the fibroblast. The CD34 antigen is a transm-
embrane cell surface glycoprotein, which was originally desc-
ribed on haematopoetic stem cells, endothelial cells, and fib-
roblasts. Therefore instead of the mesothelial origin, the me-
senchymal origin of SFTs had been proposed and confirmed?.

CD34 reactivity can be identified also in fibrous meningioma
and hemangiopericytoma because they can include the fib-
roblast within tumor. So the SFTs must be included in the
differential diagnosis with hemangiopericytoma and fibrous
meningioma'®*". The fibrous meningioma is characterized
by a rich cytoplasm, collagen matrix, psammoma bodies, wh-
orl formation of tumor cells, amorphous calcification, only
focal or no positivity to CD34, and positivity to EMA2",
CD34, EMA reactivity helps the differential diagnosis with
SF1s and fibrous meningiomas. The hemangiopericytoma
is typically cellular tumors composed of small, oval to slightly
spindle cell. It shows a lot of branching, thin-walled vessels
of varying caliber, “staghorn” vascular pattern. CD34 reactivity
of the hemangiopericytoma is pachy, weak'®?". Tihan et al.??
have reported the hemangiopericytoma showed malignant
clinical course in many cases. The recurrence(83%), distance
metastasis(27%), and mortality(22%) of hemangiopericytoma
are very high in contrast to general benign nature of SFTs.
Neurofibroma, fibrosarcoma, schwannoma including the fi-
brous meningioma and the hamangiopericytoma must be
included in the differential diagnosis with intracranial SFTs.

SFTs usually have benign feature, but malignant behavior
of SFT5 cannot be predicted reliably on histological grounds.
Total resection of tumor, rather than histological findings is
the most important prognostic factor'?,

Conclusion

We experienced one case of the intracranial SFT. The
patient shows good prognosis without regrowth of the
residual tumor.

For diagnosis and treatment of intracranial neoplasm invo-
lving meninges, it is very important to be aware of intracranial
SFT5 and consider the differential diagnosis. In future, study
of the radiotherapy for residual SFTs and long term follow up
will be needed.
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