
Introduction 
The Schwannomas accounts for 5% to 8% of

all primary brain tumors [10]. The vestibular
portion of eight cranial nerve is the most affect-
ed location, accounting for 80% to 90% of all
intracranial schwannomas.  Intraparenchymal
schwannomas are very rare tumors with  only
52 reported cases  in the literature review
[1,3,6-9]. In 1966 the first case reported by Gib-
son in a 6 year old boy with seizures [18]. Al-
though vestibular schwannoma are less com-
mon in children than in adults, it appears that in-
traparenchymal schwannomas mostly occur in
younger  population. When intraparenchymal
schwannomas involve a hemispheric location,
the differential diagnosis must include pilocytic
astrocytomas, pleomorphic xanthoastrocytomas,

gangliogliomas, hemangioblastomas and
meningiomas. The first two are more common
in pediatric population, and  the later three in
adult population [10]. Many lesions exhibit a
cystic component with areas of variable en-
hancement, however, imaging characteristics
for individual tumors must be considered [10].
Therefore intraparenchymal schwannoma  should
be considered in the differential diagnosis, de-
spite of its rarity, of any solid or solid/ cyctic en-
hancing  cerebral lesions.

Case report 
A 38 years old man with eight months of

poorly controlled seizure referred to our clinic.
On clinical examination no neurological deficit
was found. Brain CT scan revealed a hypodense
lesion in the posterior-inferior area of right
frontal lobe with homogenous enhancement af-
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Abstract
The Intraparenchymal  schwannomas are very rare tumors with  only 52 reported

cases . We describe a 38 years old man with eight months history of poorly controlled
seizures despite of medical therapy. On brain CT scan a 1.5 x 1.5 cm hypodense en-
hancing lesion was seen in right posterior-inferior frontal lobe. On brain MRI the le-
sion was hypointense in T1 and hyperintense in T2 with homogenous enhancement
after contrast injection. He underwent localized craniotomy and total excision of  the
tumor. The tumor was completely covered by brain cortex and well demarcated with
fleshy consistency and grayish color. After histopathologic examination and Im-
munohistichemical staining, diagnosis of the schwannoma was established. During 6
months period of follow up no seizure was reported by the patient.
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ter contrast injection (Fig.1).On brain MRI the
lesion was hypointense in T1 and hyperintense
in T2. Homogenous enhancement after contrast
injection was seen in the lesion (Fig.2).He un-
derwent elective localized craniotomy. After
opening the dura no tumor was seen but with a
small corticectomy the tumor was found. The
tumor was completely intraaxial and has fleshy
consistency with well demarcated margin.Total
excision of the tumor was done. Histhopatho-
logical study revealed compact fascicle of
fusiform cells with elongated nuclei and indis-
tinct cytoplasmic borders arranged in palisad-
ing pattern (Antoni A) admixed with haphaz-
ardly oriented loosely arranged cells in a myx-
oid matrix (Antoni B) (Fig.3). In immunohisto-
chemical staining the reticulin stain and S-100
were positive, whereas the glial fibrillary acidic
protein (GFAP) and epithelial membrane anti-
gen (EMA) were negative. Slides were re-
viewed by two pathologists in two centers and

the diagnosis of intraparenchymal schwanno-
ma was established (Fig. 4).

Discussion
Although the intraparenchymal schwanno-

mas are rare tumors and 52 related  cases were
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Fig. 1. Axial brain CT Scan after contrast injection. 

Fig. 2. Axial and sagittal view of brain MRI before and after contrast injection.
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reported in the literature review since 1966
[10,17]. Supratentorial lesions are more com-
mon than infratentorial lesions as in our case,
and association with the ventricular system was

also reported with various imaging characteris-
tics [3].  Of 20 patients 10 underwent MRI with
contrast, as in our case, and enhancement of the
tumor was homogenous. Peritumoral edema,
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Fig. 3.  H&E staining x20, Antoni A (red arrow) and Antoni B (yellow arrow).

Fig. 4. IHC stainingx20. Tumor cells are exhibited nuclei strongly positive for S-100 protein.
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represented by T2-weighted hyperintensity, oc-
curred in 22 out of 27 patients. The influence of
vascular endothelial growth factor was pro-
posed  as a mechanism underlying the forma-
tion of edema around meningiomas, but its
presence was not confirmed in intracerebral
scwannomas [3]. In a review of 35 cases,  Za-
gardo et al [3] found no gender predilection, un-
like schwannomas of eight cranial nerve, which
has a female predominance. Furthermore, in-
tracerebral schwannomas occur in a younger
population: 70% of patients present before the
age of 30 years and almost half (13 out of 32)
are younger than 15 years old [12]. Vestibular
schwannomas are most common in the 5 and 6
decade, unless they are associated with neurofi-
bromatosis type 2, in which case the mean age
at presentation is 20 years [13]. 

The origin of intracerebral schwannomas re-
mains unclear. Although similarities between
mesodermal  pial cells and neuroectodermal
Schwann cells were reported [18,14], the po-
tential for pial cells to undergo conversion to
Schwann cells is theoretical. This theory was
based on morphological studies performed by
Russell and Rubinstein. The most likely site of
origin is Schwann cells of the perivascular
nerve plexus in the subarachnoid space [4].
This hypothesis would explain the frequent
presentation of these lesions along the convexi-
ty or in deep ventricular locations, although le-
sions might also be expected to occur adjacent
to the circle of Willis. Cerebral vascular inner-
vation studies suggest a differential response to
stimulation among vessels of different diame-
ters [11], with hypothesis that smaller vessels in
the cortical and periventricular regions have a
propensity to developing schwannomas than
the larger basal vessels lack. Another theory
presented by Feigin and Ogata [5] and by Hira-
no et al [19] relates to the observation of myelin
in cerebral infarction and multiple sclerosis
plaques. Feigin and  Ogata [5] also proposed
that mesenchymal  multipotential cells differ-
entiate into Schwann cells. This proposal con-

tributes to the developmental  origin theory and
helps account for their occurrence in children.
Finally, the concept of schwannosis was origi-
nally espoused by Gibson et al. [15] in the first
description of an intracerebral schwnnoma.
Schwannosis describes the existence of aber-
rantly located Schwann cells with neoplastic
potential that must be considered as the source
of this tumor. Erongul et al [9] proposed trigem-
inal fibers innervating the dura as a source of
Schwann cells for tumors located adjacent to
the dura. Huang et al. [7] suggested  differenti-
ating subfrontal schwannomas from other in-
traparenchymal schwannomas. In their review
of 16 cases of strictly subfrontal  lesions, none
of the tumors were intraaxial. These patients al-
so presented at an older age. In contrast 26 out
of 31 other intracerebral, nonvestibular
schwannomas  were intraaxial  and presented at
a mean age of 21.They hypothesized  a congen-
ital or developmental  source for the intra-
parenchymal lesion, thus accounting for the age
difference.

In all but one report, such as our case intrac-
erebral schwannomas were described as ̀ `well-
demarcated.  Bruni et al. [16] reported an adult
with a left frontal parasagittal lesion that exhib-
ited parenchymal invasion. Because these tu-
mors are so rare, the implications of this finding
are unclear. Although the histologic appearance
of schwannomas with biphasic areas of Antoni
Aand B cells is characteristic, the immunohisti-
chemistery tend to be also useful in differentiat-
ing intracerebral schwanomas. On histochemi-
cal analysis, these tumors exhibit strong stain-
ing for reticulin and diffuse nuclear and cyto-
plasmic  positivity for S-100 protein. These le-
sions are negative for synaptophysin, neurofila-
ments, and cytokeratins features that help dis-
tinguishing them from tumors of neural origin.
Although discrete areas of IHC staining may be
positive for GFAP,but they are grossly nega-
tive, and unlike meningiomas,  negative for
EMA. The presence of basement membrane on
electron microscopy helps distinguish schwan-
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nomas from meningiomas. Although Verocay
bodies are less common in intracerebral le-
sions, they were reported in some studies.

Conclusion
Supratentorial intracerebral schwannomas

are rare tumors [1,3,6-9,17].The majority of
these occurred in children and young adults [2].
The most common signs and symptoms include
headache, seizure, and focal neurological deficits.
Superficial or deep periventricular locations are
believed to be characteristic. The differential
diagnoses are tuberculoma, meningioama, pi-
locytic astrocytoma, pleomorphic xanthoastro-
cytoma and ganglioglioma [6]. Total surgical
resection is the mainstay of treatment for clini-
cal improvement. Although the margins ap-
peared grossly clean at the end of tumor resec-
tion, a recurrence is still possible. Routine fol-
low-up imaging at 6 months intervals will be
obtained for the first 2 years. Subsequently, im-
aging will be obtained with decreasing frequen-
cy for at least 10 years.

References 
1. Auer R, Budney J, Drake C. Frontal lobe Perivascu-

lar Schwannoma. J Neurosurgery  1982;56: 154-157.
2. Firm DM, Ogilvy CS, Vonsattal JP. Is intracerebral

schwannoma a developmental tumor of children and
young adults, Pediatric Neurosurgery 1992; 18:190-194.

3. Zagardo MT, Castellani RJ, Rees JH. Radiologic
and pathologic findings of intracerebral schwannoma. J
Neuroradiology 1998;19:1290-1293.

4. Riggs HE, Clary WU. A case of intramedullary
sheath cell tumor of the spinal cord. Consideration of
vascular nerves as a source of origin. J Neuropathology
Exp Neurology 1957; 16:332-336.

5. Feigin I, Ogata J. Schwann cells and peripheral
myelin within human central nervous tissue; the mes-
enchymal character of Schwann cells. J Neuropathology
Exp Neurology 1971; 30:603-612.

6. Sharma MC, Karak AK, Gaikwad SB. Intracranial
intraparenchymal schwannomas: a series of eight cases. J
Neurology Neurosurgery Psychiatry 1996;60:200-203.

7. Cervoni L, Cauruso R, Gagliardi FM. Intracerebral

schwannoma. Case report. JNeurosurg Sci 1998;42:57-
59.

8. Deogaonkar M, Goel A, Nagpal RD. Intraparenchy-
mal schwannoma of the frontal lobe. J Postgrad Med
1994;40:218-210.

9. Erongun U, Ozkal E, Acar O. Intracerebral schwan-
noma: case report and review. Neurosurg Rev 1996; 19:
269-274.

10. Ruth E. Bristol & Stephen W. Coons & Harold L.
Robert F. Spetzler. Invasive intracerebral schwannoma
mimicking meningioma in a child: case report. Childs
Nerv Syst, Springer-Verlag  2006; 22:pp.1483-148. 

11. Nelson E, Rennels M ,  Innervation of intracranial
arteries. Brain 1970;93:475-490.

12. Huang PP, Zagzag D, Benjamin V. Intracranial
schwannoma presenting as a subfrontal tumor: case re-
portNeurosurgery1997;40:194-197.

13. Martuza RL, Eldridge R, Neurofibromatosis 2 (bi-
lateral acoustic neurofibromatosis). N Engl J Med 1988;
318:684-688.

14. Russell DS, Rubinstein LJ. Pathology of tumours
of the nervous system, 5th ed. Edward Arnold: London,
1989.

15. Gibson AA, Hendrick EB, Conen PE .Case reports
Intracerebral schwannoma. Report of a case. J Neurosurg
1966; 24:552-557.

16. Bruni P, Esposito S, Greco R, Oddi G.  Solitary in-
tracerebral schwannoma in von Recklinghausen's dis-
ease. Surg Neurol 1984; 22:360-364.

17. Elie Louis1, Corina Cret1, Jacques Poirier Intra-
cerebral schwannoma simulating glioma Journal of Neu-
ro-Oncology 2003;64: 279-282.

18. Russell DS, Rubinstein LJ,Pathology of tumours
of the nervous system,  4th ed. Williams and Wilkins,
Baltimore, 1977.

19. Hirano A, Zimmerman HM, Levine S. Electron
microscopic observations of peripheral myelin in a cen-
tral nervous system lesion. Acta Neuropathol (Berl)
1969; 12:348-365.

MJIRI.Vol. 23, No. 2, August, 2009. pp.112-116116

Frontal intraparenchymal schwannoma..

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
23

-0
5-

23
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

http://mjiri.iums.ac.ir/article-1-83-en.html
http://www.tcpdf.org

