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Case Report

Malignant Schwannoma of the Trigeminal Nerve

Jeffrey A. Stone, Hector Cooper, Mauricio Castillo, and Suresh K. Mukherji

Summary: We present the MR imaging, CT, and clinical
findings of a patient with malignant schwannoma of the
trigeminal nerve. Local tumor recurrence is frequent and
may be mistaken for lymphatic spread. In this report, we
emphasize the natural history of this rare tumor and dis-
cuss the importance of imaging in diagnosis and
surveillance.

Schwannomas of the cranial nerves are usually
benign, involving the vestibular nerve and, less of-
ten, the trigeminal nerve. Malignant schwannomas
of the cranial nerves are much less common. Un-
like other malignant schwannomas, those involving
the trigeminal nerve are not associated with von
Recklinghausen disease and seem to arise de novo
or, rarely, through malignant transformation of pre-
existing benign schwannomas (1). Distal perineural
extension of this tumor is an important mechanism
of tumor recurrence and should not be mistaken for
lymphadenopathy. We present an unusual case of
malignant schwannoma of the trigeminal nerve that
recurred 3 years after radiation therapy as perineu-
ral spread to the face.

Case Report
A 71-year-old man was examined because of facial pain in

the distribution of the second division of the trigeminal nerve.
The intensity of the facial pain progressed over several months
and extended to involve the third division of the trigeminal
nerve. The patient also complained of facial numbness, and
weakness of the muscles of mastication was noted during phys-
ical examination. MR imaging showed abnormal thickening
and enhancement of the trigeminal nerve, particularly involv-
ing the second division (Fig 1). The third division of the tri-
geminal nerve at the level of Meckel’s cave also appeared ab-
normal. The irregular margins of the lesion and extent of
spread prompted a biopsy for diagnosis.

A biopsy of the infraorbital nerve (V2) showed infiltrating
tumor composed of loosely woven spindle cells having en-
larged hyperchromatic pleomorphic nuclei and frequent mitotic
figures (Fig 2). Immunohistochemical stains and electron mi-
croscopy confirmed a Schwann cell origin of this malignant
tumor. The tumor was thought to be unresectable because of
the extent of spread, and 3D conformal radiation therapy was
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therefore performed for local control and pain relief. A dose
of 1800 cGy was administered using external beam radiation,
and an additional 6000 cGy was directed at the tumor by use
of stereotactic radiosurgery.

The patient initially complained of transient hearing loss,
residual facial pain, and paresthesia of the left side of the face.
These symptoms resolved during the next 3 months, and fol-
low-up MR imaging showed a decrease in the size of the tu-
mor. The patient’s symptoms and MR imaging results re-
mained stable for 3 years, at which time he noticed swelling
of the left side of the face. A physical examination revealed
several firm, mobile, subcutaneous nodules of the left cheek.
CT of the face and neck (Fig 3) showed several soft-tissue
nodules in the left infraorbital and buccal regions, which were
thought to be lymphadenopathy. Biopsy, however, showed a
malignant schwannoma extending along the peripheral nerves
of the face. No further therapy was undertaken.

Discussion
Benign schwannoma of the trigeminal nerve

comprises only 0.2% to 0.4% of all intracranial tu-
mors and primarily arises in the gasserian ganglion
(1). Malignant schwannoma of the trigeminal nerve
is even more rare. Malignant schwannomas of pe-
ripheral and cranial nerves often are associated
with neurofibromatosis type 1. This association,
however, has not been shown with malignant
schwannoma of the trigeminal nerve. The true in-
cidence of malignant schwannoma of the trigeminal
nerve is difficult to determine because of its spo-
radic nature and the many terms previously used to
describe this lesion, including malignant neurofi-
broma, neurofibrosarcoma, neurosarcoma, neuro-
genic sarcoma, malignant neurilemmoma, and ma-
lignant nerve sheath tumor (1, 2).

Tumors of the trigeminal nerve most often clin-
ically present with facial pain, as was the case with
our patient (3). This pain is usually described as
burning in nature. Sensory paresthesias and a di-
minished corneal reflex also may be seen. Motor
dysfunction of the muscles of mastication occurs
late as the tumor enlarges to involve the third di-
vision of the trigeminal nerve. Growth within the
cavernous sinus may further lead to dysfunction of
cranial nerves III, IV, and VI, and enlargement
within the prepontine cistern may lead to compres-
sive effects on cranial nerves VII, VIII, and IX (3).

The imaging features of a malignant schwanno-
ma of the trigeminal nerve may be difficult to dis-
tinguish from those of a benign trigeminal nerve
schwannoma. The diagnosis may be suggested on
the basis of rapid growth or extensive nerve in-
volvement, as observed in our case, with extension
from the nerve root entry zone to the level of the
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Fig 1. Unenhanced axial T1-weighted MR image (728/15/2 [TR/
TE/excitations]; matrix, 256 3 512; section thickness, 4 mm)
shows an abnormally thickened second division of the trigeminal
nerve involving the nerve root entry zone (short arrow) and ex-
tending through the prepontine and cavernous (curved arrow)
segments.

FIG 2. Photomicrograph (hematoxylin and eosin stain) of the
original biopsy specimen shows intertwined spindle-shaped cells
with pleomorphic hyperchromatic nuclei and frequent mitotic fig-
ures (arrows).

FIG 3. Axial contrast-enhanced CT section obtained through the
level of the mandible shows heterogeneously enhancing nodular
soft tissue (arrows) within the buccal space. Perineural infiltration
along peripheral nerve fibers was confirmed by biopsy.

infraorbital foramen. Unlike benign cranial nerve
schwannomas, malignant lesions tend to cause ear-
lier erosion of the basilar foramina of the skull that
may appear out of proportion to the size of the
schwannoma (3, 4). Confirmation of malignant
schwannoma of the trigeminal nerve, however,
generally requires tissue diagnosis.

There are several features revealed by light mi-
croscopy that are suggestive of the correct diag-
nosis. Cellular characteristics of malignant schwan-
noma consist of a mixture of plump spindle and
polyhedral cells with large hyperchromatic pleo-
morphic nuclei (3). Increased mitotic figures, ne-
crosis, perineural extension along nerve trunks, and
epineural invasion with occasional invasion of ad-
jacent structures help confirm the diagnosis (1, 5,
6). Immunohistochemical markers, including S-100
protein, leucine 7, and myelin basic protein, help
separate malignant schwannoma from other spindle
cell–type tumors (1). S-100 protein was strongly
positive in our case and is positive in approximate-
ly 50% to 70% of cases of malignant schwanno-
mas, helping to differentiate it from other typical
S-100 protein-negative tumors, such as malignant
fibrous histiocytoma, fibrosarcoma, and synovial
cell sarcoma (4). Further analysis of the S-100 a
and b subunits may be helpful; there is evidence
suggesting reverse expression in malignant
schwannoma (positive S-100a subunit, negative S-
100b subunit) as compared with normal Schwann

cells (negative S-100a subunit, positive S-100b
subunit) (1, 7). Electron microscopy was not per-
formed in our case, but findings such as interdigi-
tating cytoplasmic processes, scanty intercellular
junctions, focal basal lamina, and interstitial col-
lagen fibers help confirm Schwann cell origin (1).

Considering the rarity of malignant schwannoma
of the trigeminal nerve, appropriate management of
these patients remains unclear. Complete surgical
resection is often not possible because of the lo-
cation and extensive nature of the lesion that is of-
ten present at the time of diagnosis. Lymphatic
spread of malignant schwannoma is rare; therefore,
neck dissection is usually not indicated (5, 6). He-
matogenous metastasis generally occurs as a late
event with spread to lungs or bone in #33% of
patients with malignant schwannomas of the head
and neck (6, 8, 9). An initial chest radiograph at
the time of diagnosis may therefore be useful for
future follow-up. Further staging should include
CT of the chest and a bone scan as the clinical
history or symptoms warrant (9). Radiation therapy
has shown varying results but often is the only
therapeutic option because of the location of ma-
lignant schwannoma of the trigeminal nerve. Che-
motherapy seems to have a very limited role in the
management of this tumor (10).

Local recurrence by perineural extension may
occur proximal or distal to the original tumor and
may occur several months to years after initial ther-
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apy (5). This was particularly true in the present
case in which perineural spread along the facial dis-
tribution of the trigeminal nerve fibers was ob-
served 3 years after initial diagnosis and treatment.
Nodular metastases of the skin due to perineural
spread was also described in a case reported by
Karmody (8) and may present a challenge in local
control using radiation therapy alone. As many as
50% of malignant schwannomas locally recur de-
spite adjuvant radiotherapy and negative surgical
margins (9). Despite best therapeutic efforts, ma-
lignant schwannomas are very difficult to cure,
with 5-year survival rates reported as being from
37.6% (11) to 65.7% (12). The potential for local
recurrence should be considered in planning for ap-
propriate therapy and imaging surveillance and
should not be confused with lymphatic spread to
regional lymph nodes.
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