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ABSTRACT

Intracranial schwannomas not associated with
cranial nerves are rare and seldom encountered in
the subfrontal region. We report a case of subfrontal
schwannoma in a 21-year-old man who presented
with seizures. Radiological features resembled an
olfactory groove meningioma. The histological
diagnosis of schwannoma was confirmed by
immunohistochemical staining with S-100 and
electron microscopy. We advocate the use of
immunohistochemistry and electron microscopy as
adjuncts to conventional light microscopy in
differentiating schwannomas from meningiomas.
Surgery remains the main therapeutic modality
and complete excision is associated with cure.
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INTRODUCTION
Schwannomas represent 8% of all primary
intracranial tumours, mostly arising from the VIII
cranial nerve(1). Intracranial schwannomas without
association with cranial nerves account for less than
1% of surgically treated schwannomas of the central
and peripheral nervous system(2). A search through
the literature revealed 59 cases of intracranial
schwannomas not arising from cranial nerves,
of which only 17 cases (29%) were found in the
subfrontal region(2-18). We report a case of subfrontal
schwannoma masquerading as a meningioma. The
pathogenesis of subfrontal schwannoma and the
diagnostic tools for differentiating meningiomas
from schwannomas are discussed.

CASE REPORT
A 21-year-old Chinese man presented after a
generalised, tonic-clonic seizure. Residual right leg
weakness was noted after the seizure. Neurological
examination confirmed right lower limb weakness
with grade 3/5 power. He had no other neurological

deficits. Gadolinium enhanced magnetic resonance
scans revealed a large, extra-axial tumour with
solid and cystic components in the anterior cranial
fossa which enhanced heterogeneously (Fig. 1a). A
clinical diagnosis of an olfactory groove meningioma
was made.

At surgery, a firm yellowish extra-axial tumour
measuring 5 cm in diameter was found upon retraction
of the frontal lobes. The tumour was attached to a
1 cm area at the skull base, lateral to the right cribri-
form plate. Dura and bone were absent at the site of

Fig. 1a Sagittal T1-weighted MRI with gadolinium enhancement
revealed a large heterogeneous extra-axial tumour with cystic
component located subfrontally in the anterior cranial fossa.

Fig. 1b Photomicrograph showing the typical Antoni A pattern of
schwannoma with palisading nuclei. (H & E, X 200)
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tumour attachment. Gross total tumour excision was
achieved. The skull base defect was repaired with
autologous muscle, fascia and histoacry1 glue.

Microscopically, the tumour cells formed patterns
of compact fascicular Antoni A areas with palisading
nuclei (Fig. 1b) and reticular Antoni B areas. Immuno-
histochemistry demonstrated that the tumour cells
stained strongly positive with S-100 protein
(Fig. 1c) and negative with epithelial membrane antigen
(EMA). Immunostaining of the tumour tissue with
Leu-7 revealed focal positivity. Electron microscopy
showed the presence of a basement membrane (Fig. 1d).
These findings were compatible with a schwannoma.

The power of the right lower limb improved to
normal after the operation. At follow-up one year
later the patient remained well with no evidence
of recurrence.

DISCUSSION
Intracranial schwannomas not associated with
cranial nerves are rare and can be divided into intra-
axial (intraparenchymal) and extra-axial tumours.
The postulated origins of these tumours include
developmental (congenital) and nondevelopmental
derivations.

More than 80% of intra-axial schwannomas
occurred in patients younger than the age of 30
and were therefore thought to be developmental in
nature(19,20). According to proposed developmental
theories, the tumour cells may arise from displaced
neural crest cells(1,21), pial mesodermal cells(1) or
multipotent mesenchymal cells(22).

Proponents of nondevelopmental theories
advocated that schwannomas arose from Schwann
cells present on adjacent structures, such as
perivascular nerve plexuses or branches of the
trigeminal nerve(1,2,12,15). We believe the tumour in our
patient was nondevelopmental in aetiology and
most likely originated from the anterior ethmoidal
branch of the trigeminal nerve. This would explain
the absence of dura under the tumour base as
well as its location in the subfrontal region. All
the subfrontal tumours reported in the literature
were extra-axial, which were consistent with a
nondevelopmental origin(2).

Subfrontal schwannomas are slow growing,
allowing them to reach a considerable size before
diagnosis. The commonest presentation is headache(5,7,18)

followed by seizures(5,12,15), visual disturbances(2,4,7,15),
nasal stuffiness and epistaxis(4,5,7,18).

Subfrontal schwannomas have similar radiological
features as meningiomas such as extra axial location,
contrast enhancement, perifocal oedema, and bone
erosion(12,15). The presence of cysts on radiological
imaging of our patient is more suggestive of
schwannomas(19,23), as cysts are found in only 2-4% of
meningiomas(24).

The microscopic appearance of schwannoma with
Antoni A and B areas has been well defined(1). Antoni
A areas are identified by a compact texture composed
of interwoven bundles of long spindle cells. These cells
have oval central nuclei containing variable amounts of
chromatin and inconspicuous nucleoli. The cytoplasm
is pale with a stringy appearance. The nuclei may
be aligned in rows separated by clear hyaline bands
forming a palisading pattern. The Antoni B areas in
schwannomas are distinguished by the loose texture and
polymorphism of tumour cells embedded in a fine
honeycomb eosinophilic matrix. This appearance may
be mimicked by meningioma(25,26). In addition,
schwannomas occasionally have a conspicuously
whorled pattern resembling meningiomas(1,27). The
diagnosis of schwannoma presenting in this unusual
location in our patient would have been difficult to
make based upon routine haematoxylin and eosin
stains alone. Immunohistochemistry is a simple,
accurate, and cost-effective technique used in the
diagnosis of brain tumours. S-100 protein is a diagnostic
immunohistochemical marker for schwannoma(1,28,29).

Fig. 1c Photomicrograph with tumour cells showing the nuclei
staining strongly positive for S-100 protein. (X 200)

Fig. 1d Electron micrograph showing intermingled cell processes
and the presence of a basement membrane (labelled as B)
surrounding the cell membrane. (X 14 600)
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Epithelial membrane antigen (EMA) immunostaining
is a characteristic feature of meningiomas(1,28,29). The
strong staining reaction with S-100, and lack of
immunoreactivity with EMA confirmed the diagnosis
of schwannoma in this patient. However, up to 15%
of meningiomas are S-100 positive, and some
schwannomas may be EMA positive(29). Leu-7 is an
immunohistochemical stain that has been detected in
80% of schwannomas while it is notably absent in
meningiomas(30). Louw et al therefore recommended
that tumours staining for S-100 but not with Leu-7
should be studied under electron microscopy(25).

The ultrastructural features of schwannoma on
electron microscopy include typical interdigitating
cytoplasmic processes covered by a basement
membrane. These characteristics are absent in
meningiomas. As electron microscopy is a relatively
expensive technique accessible only in well-established
laboratories, its application should be reserved for
those rare cases in which the immunohistochemical
results are equivocal.

In summary, schwannomas in unusual sites can be
easily mistaken for meningiomas on the basis of clinical
presentation and radiological appearances. They
may mimic each other on routine light microscopy.
The judicious application of immunohistochemical
techniques with a battery of antibodies then offers
a greater diagnostic specificity. In problematic
scenarios where the immunohistochemical findings
are indeterminate, we recommend the use of electron
microscopy for definitive histopathological diagnosis.
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