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hallmark sign of neurofibromatosis type 2 in a child
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Neurofibromatosis type 2 is a rarely encountered autosomal dominant
disorder manifesting with typical radiological findings. These patients have a
predilection for development of benign tumors in the central nervous system.
Although the presenting symptom is most commonly hearing loss due to
acoustic schwannomas, symptoms emanating from other cranial tumors are not
uncommon. Herein, we described a 16-year-old male patient presented with
multiple meningiomas and cranial nerve schwannomas revealed by magnetic
resonance imaging. He fulfilled the diagnostic criteria of neurofibromatosis
type 2 and underwent treatment. We emphasized the role of radiology in the
early diagnosis of this inherited disorder in order to provide a better prognosis.
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Neurofibromatosis type 2 (NF 2), first described
in 1822 by the Scottish surgeon Wishart, is a
rare inherited autosomal disorder and represents
with multiple benign cranial and spinal tumors,
peripheral neuropathy, opthalmological and
cutaneous lesions.1,2 The disease is encountered
in one of 25,000 live births.1 Eighteen percent
of NF 2 patients manifest with the symptoms
of disease at the age of 15 years or less.3 NF
2 is caused by a mutation on chromosome
22.4 Bilateral vestibular schwannomas are the
classic hallmark of NF 2, which predisposes
patients to develop multiple schwannomas on
cranial, spinal and peripheral nerves and to
intracranial and intraspinal meningiomas and
intramedullary ependymomas.5,6 Although most
of these mentioned central nervous system
tumors have a predilection for slow growing,
sometimes they may show an aggressive
growth pattern especially in children which
leads to a poor prognosis.7 In this case report,
we described magnetic resonance imaging
(MRI) findings of multiple cranial tumors in a
16-year-old male patient presenting with NF 2
and highlighted the importance of radiological
imaging in the diagnosis of this rare disorder.

Case Report
A 16-year-old male was admitted to the
neurology department complaining of chronic
headache, left-sided tinnitus, vision deficit
in the left eye and weakness in his upper
limbs. There was no significant family history.
Neurological examination revealed bilateral
Babinski‘s reflex, right-sided paresis and mild
muscular atrophy and right hypoglossal nerve
paresis with deflection of the tongue to the
left. An audiogram was performed and showed
moderate left sensorineural hearing loss.
Following neurological examination the patient
was referred to brain MRI for further evaluation
using a 1.5 tesla magnet (Avanto- SQ Engine;
Siemens, Erlangen, Germany). During this
examination, axial and sagittal T1 weighted,
axial and coronal T2 weighted, axial and
coronal FSE IR (flair), axial SWI (susceptibility
weighted) and finally following intravenous
gadolinium DTPA administration (0.1 mmol/
kg) axial and coronal post-contrast T1 weighted
images were obtained. These images revealed
homogenously intense enhancing masses
along the cranial nerves including a large left
cerebellopontine angle cisternal mass along
the 8th cranial nerve consistent with acoustic
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Fig. 1. Coronal SE T 1 weighted post-contrast image, a right
hypoglossal and a left acoustic nerve contrast-enhancing
masses consistent with schwannomas are seen. A left
parietal extra-axial and third ventricular homogenously
enhancing masses indicating meningiomas are also detected.

Fig. 3. Axial SE T 1 weighted post-contrast image, a
homogenously enhancing mass along the left optic nerve
region is seen. Left optic nerve meningioma and also a
small left temporal meningioma were found.

Fig. 2. Coronal SE T 1 weighted post-contrast image clearly
depicts an intensely enhancing mass in the left Meckel
cave region consistent with a left trigeminal schwannoma.

Fig. 4. Axial SE T 1 weighted post-contrast image, in
the convexity level, a relatively huge contrast enhancing
meningioma is seen in the left posterior frontal region. Also
a smaller similar one can be seen in the right posterior
parietal region near the falx cerebri.

schwannoma and in the region of medulla
oblangata along the right 12th cranial nerve
consistent with hypoglossal schwannoma (Fig.
1). There was also another similar mass lesion
in the left Meckel cave region, where the
Gasserian ganglion was located in, indicating
left trigeminal schwannoma (Fig. 2). Besides
multiple cranial nerve involvement, along
the left optic nerve sheath a homogenously
enhancing mass typical of meningioma was
detected (Fig. 3). Finally, both infra- and supratentorial extra-axial regions and also in the third
ventricular area, characteristically enhancing
multiple meningiomas were discovered (Fig.
1, 3, 4). He also underwent whole spinal
contrast-enhanced MRI in order to rule out

possible spinal tumors which was negative.
A combination of multiple cranial nerve
schwannomas and multiple meningiomas,
the patient was thought to have NF type 2
disorder. He was administered symptomatic
medical treatment and referred to neurosurgery
department for further investigation including
genetic analysis and possible surgical procedures.
Informed written consent of the patient was
obtained for publication
Discussion
Definite NF 2 is present in an individual who
has bilateral vestibular nerve schwannomas
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or in an individual who has a first-degree
relative with NF 2, is younger than 30 years
old age, and presents with unilateral vestibular
nerve schwannoma or two of the following:
meningioma, glioma, schwannoma, juvenile
posterior subcapsular lenticular opacities, and
juvenile cortical cataracts.8 The term MISME
has been proposed to the NF 2 syndrome,
due to multiple inherited schwannomas
(MIS), meningiomas (M), and ependymomas
(E). In about half of the patients, a family
history is not present and therefore a new
spontaneous mutation causes the disease. 9
The birth incidence is significantly higher
than the diagnostic prevalence because many
cases do not develop features of the disease
until the third decade or later, and many
other cases die before this time. The mean
survival rate of the disease after diagnosis
is approximately 15 years.10 The majority of
patients with NF 2 present with hearing loss,
which is usually unilateral at onset. In our case
report, left-sided moderate degree sensorineural
hearing loss was found at audiogram and the
patient was complaining of tinnitus on the
left. A significant proportion of cases (2030%) present with an intracranial meningioma,
spinal tumor or cutaneous tumor.10 Ophthalmic
involvement is also common in NF 2 cases.
Between 60% to 80% of NF 2 patients have
cataracts, which are usually presenile posterior
subcapsular lenticular opacities that rarely
require removal.11 Optic nerve meningiomas
can cause visual loss in the first years of life
and extensive retinal hamartomas can also affect
vision.12 We revealed an optic nerve sheath
meningioma in our NF 2 patient which led to
vision loss on the left. The skin is a useful aid
to diagnosis, but cutaneous features in NF 2 are
much more subtle than in NF 1. About 70%
of NF 2 patients have skin tumors, but only
10% have more than 10 skin tumors.10 decision
MRI with gadolinium contrast enhancement is
regarded as gold standard in terms of a precise
diagnostic decision. Especially in the search of
acoustic tumors, MRI is highly sensitive than
the other modalities. Computed tomography
(CT) has a poor sensitivity to detect small
vestibular schwannomas and hence has been
largely replaced by MRI. We also preferred
MRI examination in our patient in terms of
revealing multiple probable intracranial tumors.
MRI is able to detect tumors as small as 1-2
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mm in diameter on cranial and spinal nerve
roots. The classic diagnostic hallmark of NF is
bilateral vestibular schwannomas and is seen
more than 90% of patients. Most of these
schwannomas arise from the vestibular part of
the 8th cranial nerve in the cerebellopontine
angle cistern and approximately one-third from
the spinal nerve roots.13 The predilection for
the superior vestibular branch of the 8th cranial
nerve is not yet explained in these cases. It
is reported that more than 99% of vestibular
schwannomas in NF 2 are benign, but they
remain an important cause of mortality due
to their location.1 Another common finding
on MRI is schwannomas involving other
cranial nerves. These occur most commonly
on the 5th nerve, but every cranial nerve
can be affected by the disease.14 But these
schwannomas in contrast to vestibular ones,
usually do not grow to a size that necessitate
surgical excision. Our patient had a huge left
vestibular schwannoma and also demonstrated
a left trigeminal and a right hypoglossal
schwannomas as well. The other type tumor
in NF 2 cases is meningioma. These can
easily be detected on MRI as enhanced areas
on meninges around the spinal cord, brain or
optic nerves. Multiple homogenously enhancing
supra and infratentorial meningiomas including
a left optic nerve sheath one, were present in
our NF 2 patient.
Mautner et al. 15 in their study showed 48
NF 2 patients who presented with vestibular
schwannomas in 46 (96%), spinal tumors
in 43 (90%), posterior subcapsular cataracts
in 30 (63%), meningiomas in 28 (58%) and
trigeminal schwannomas in 14 (29%) . Wayman
et al.16 reported 11 patients who have NF 2
disease and in this series, all patients had
acoustic neuromas, 6 patients had meningiomas
and 8 patients demonstrated other cranial nerve
tumors. Nunes et al.17 published clinical data
of 12 NF 2 patients who were younger than
18 years old and in large number of patients
with positive family history. Radiological
examinations revealed cranial meningiomas in
75% of cases, cranial schwannomas in 83%
of cases and spinal cord tumors in 75% of
cases. Bosch et al.18 reported that children
with early onset of disease presented with
ophthalmologic symptoms however, 8th cranial
nerve impairment was detected in children who
had late disease onset. In NF type 2 patients,
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hearing loss is often accompanied by tinnitus,
occurring in around 60% of adults and up to
30% of children.19 Intracranial meningiomas
appear in 45-58% of patients with NF 2 and
although most of them are benign in nature,
they may cause clinical symptoms related to
their size and location. It has been proven that
meningiomas related with NF 2 disorder show
frequently higher proliferation activity and have
a tendency to form more atypical and anaplastic
grades than sporadic meningiomas.20 In our
NF 2 patient, 5th, 8th and 12th nerve acoustic
schwannomas and multiple meningiomas
including left optic nerve sheath were detected.
Surgical treatment of patients with NF 2 is
complex and patients optimally should be
managed by a multidisciplinary team. The
typical treatment strategy for patients with
vestibular schwannomas is ‘watch and wait
then rescan’, complete surgical resection and
stereotactic radiotherapy. The authors reported
that more than 50% of vestibular schwannomas
were stable in size, therefore ‘watch and wait
then rescan’ protocol could be applied in
the proper course of the disease.7 The role
of stereotactic radiotherapy is not yet clearly
established.7 On the other hand, the majority
of meningiomas can be safely and radically
resected in NF 2 patients.
As a conclusion, presentation of NF 2 patients
with multiple intracranial tumors leads to a
poor prognosis. MRI plays a crucial role in the
diagnosis of the disease. In order to achieve a
better treatment in these patients unification of
the management strategies is highly desirable.
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