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Subfrontal Schwannoma Without Hyposmia

—Case Report—
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Abstract

A 44-year-old man presented with a rare subfrontal schwannoma with headache. He had undergone
radiation therapy for a pineal lesion 30 years previously, but the histology was not verified. On
admission, neurological examination revealed no focal deficits including hyposmia. Computed
tomography demonstrated a mass measuring 5× 3 cm in the right anterior cranial fossa. Magnetic
resonance imaging revealed a heterogeneously enhanced mass with multiple cysts. The tumor, which
was clearly separable from the surrounding normal brain, was totally resected through a right frontal
craniotomy. There was no adhesion between the tumor and the olfactory groove or cribriform plate. The
frontal base dura was suspected to be the tumor attachment. The patient was discharged without
hyposmia. Histological examination revealed a typical pattern of schwannoma consisting of Antoni
type A and type B. Immunohistochemical staining was positive for S-100 protein but negative for
epithelial membrane antigen. Subfrontal schwannoma not associated with the olfactory groove or
cribriform plate is extremely rare. The operative findings and absence of hyposmia suggest that the
meningeal branch of the trigeminal nerve was the origin of the tumor. However, the possibility of
radiation-induced reactive Schwann cells cannot be excluded.
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Introduction

Schwannomas usually arise from the vestibular
nerve, and rarely from the trigeminal nerve, facial
nerve, and lower cranial nerves.12,14,19) Intracranial
schwannomas comprise 6% to 8% of intracranial
tumors, and are extremely rare not associated with
any cranial nerve. Only 18 cases of subfrontal
schwannoma have been reported usually presenting
with hyposmia preoperatively.1–3,5–8,10–12,14,16,18–21)

Only three cases were unassociated with the olfacto-
ry groove or cribriform plate.1,6,8) Several investiga-
tors suggested these schwannomas may have
originated from Schwann cells normally present on
the meningeal branches of the trigeminal nerve in
the subfrontal dura, hamartomatous Schwann cells,
and aberrant Schwann cells arising from mul-
tipotential mesenchymal pial cells in pathological
conditions.1,4,6,13) We report a case of subfrontal
schwannoma not associated with olfactory groove
or cribriform plate in a 44-year-old man who had
received local radiation therapy 30 years earlier.

Case Report

A 44-year-old man had undergone suboccipital
craniotomy 30 years previously for a suspected
tumor in the pineal region, but no definitive lesion
was found. Ventriculoperitoneal shunting for
hydrocephalus and irradiation (44 Gy) of a 5 cm×
5 cm area covering the pineal region were then per-
formed. He presented to our hospital in 2002 with a
complaint of frontalgia. Neurological examination
revealed no remarkable deficits, and olfactometry
and intravenous olfaction testing were within the
normal limits. Computed tomography revealed an
isodense to hypodense lesion measuring 5 cm×
3 cm in the right anterior cranial fossa (Fig. 1A).
Magnetic resonance imaging revealed a heterogene-
ously enhanced mass (Fig. 1B, C). The lesion partly
overlapped with the irradiation field performed 30
years earlier (Fig. 1C). Internal carotid angiography
revealed a shift of the anterior cerebral artery from
the right to the left. Internal and external carotid
angiography revealed no feeding artery or tumor
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Fig. 1 Preoperative computed tomography scan (A) and T1-weighted magnetic resonance images
with gadolinium (B, C) demonstrating the subfrontal mass, and the previous radiation field
(square) (C).
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stain.
The patient underwent right frontal craniotomy,

and the tumor was totally resected. The tumor was
yellowish-white in color and easily separable from
the surrounding normal brain. Attachment to the
dura of the frontal base was suspected, but no
adhesions to the olfactory groove or cribriform plate
were recognized. Intraoperatively, the tumor was
difficult to distinguish from meningioma. The
patient did well postoperatively, with no neurologi-
cal deficits or decreased sense of smell.

Histological examination revealed that the tumor
consisted of a highly cellular part consisting of
spindle cells with elongated oval nuclei, and a
poorly cellular part consisting of an unstructured
meshwork of loosely disposed cells. Immuno-
histochemical staining was negative for epithelial
membrane antigen and positive for S-100 protein.
Reticulin silver staining showed dense patterns of
fine reticular fibers around individual cells (Fig. 2).
The histological diagnosis was schwannoma.9,15,17,22)

Discussion

Only three previous cases of subfrontal schwanno-
ma were unassociated with the olfactory groove or
cribriform plate (Table 1).1,6,8) Several hypotheses
have been proposed to explain the origin of in-
tracranial schwannomas not arising from cranial
nerves: Schwann cell hyperplasia, i.e., Schwann
cells localized within the perivascular nerve
plexuses,13) the meningeal branch of the trigeminal
nerve in the anterior cranial fossa, or the anterior
ethmoidal nerve around the cribriform plate21);
schwannosis, i.e., a hamartomatous lesion consist-
ing of Schwann cells as a result of displaced neural

crest, usually occurring in young males, and often
associated with von Recklinghausen's disease14,20);
reactive changes after injury, i.e., Schwann cells
reactively arising from multipotential mesenchymal
cells after injury in a patient with a pathological
condition such as multiple sclerosis or cerebral
infarction.1,4,6,13) Candidate tumor origins were
suggested in two of the three reported cases of
subfrontal schwannomas not associated with the
olfactory groove or cribriform plate (Table 1).

Our patient was middle-aged and unaffiliated by
von Recklinghausen's neurofibromatosis, so the
tumor origin was less likely to be a hamartomatous
lesion of central schwannosis. The tumor was
attached to the dura of the frontal base, so we con-
cluded that the most likely tumor origin was the
meningeal branch of the trigeminal nerve in the
frontal base. However, since the tumor partly over-
lapped the previously irradiated field, we could not
rule out the possibility that the tumor arose from
Schwann cells reactively generated arising as a
result of cell injury by the irradiation.

Subfrontal schwannomas unassociated with the
olfactory groove or cribriform plate are extremely
rare. The origin of the tumor was probably the
meningeal branch of the trigeminal nerve in the
dura of the frontal base, but involvement of the
previous irradiation could not be excluded. More
cases are required to speculate on the origin of such
schwannomas.
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Fig. 2 Photomicrographs showing the highly cellular part of the tumor consisting of spindle cells
with elongated oval nuclei (inset) intermingled with a looser pattern (A: hematoxylin and
eosin stain, ×100; inset, ×200). The tumor was positive for S-100 protein (B: ×200), and
negative for epithelial membrane antigen (C: ×200). Reticulin silver staining showed fine
reticular fibers around individual cells (D: ×100).

Table 1 Reported cases of subfrontal schwannoma
without hyposmia

Author (Year) Age/
Sex Symptoms Remarks on origin

Auer et al.
(1982)1)

15/M headache,
nausea

schwannosis

Harano et al.
(1974)6)

26/F headache,
convulsion

meningeal branch

Huang et al.
(1997)8)

33/M headache,
lethargy,
decreased

vision

not described

Present case 44/M headache meningeal branch
(trigeminal nerve)/
radiation
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