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Abstract

Neurofibromatosis type 2 is an inherited autosomal dominant syndrome characterized by multiple neoplasms of the central and peripheral
nervous system associated with ocular abnormalities. The most prevalent tumor related to the disease is the vestibulocochlear schwannoma (V111
cranial nerve), and as many as 10% of patients with this tumor have neurofibromatosis type 2. This report aims to present a 34-year-old male
who was seen for bilateral hearing loss. During his workup, which included cranial computer tomography, he was found to have multiple
intracranial masses. Cranial and whole spine magnetic resonance imaging revealed bilateral vestibulocochlear schwannoma, various
meningiomas, and one intramedullary tumor. Based on clinical and imaging findings, the diagnosis of neurofibromatosis type 2 was made.
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Introduction

Neurofibromatosis type 2 is a rare autosomal dominant disorder, with
an incidence of 1 in 33,000 to 40,000 [1,2]. Male and female patients
are affected approximately equally [3]. Until 1987, neurofibromatosis
types 1 and 2 were considered the same disease, but research has
proven that the two syndromes are caused by distinct mutations in

various chromosomes [4]. The disease is caused by mutations of the

Case Report

We present the case of a 24-year-old man with no prior surgical,
medical, or familial history, which was seen at an outside facility for
progressive bilateral hearing loss. A head computed tomography (CT)
showed multiple intracranial masses. He was then referred to our
institution for further workup. Physical examination revealed an alert
and oriented patient with normal cognitive function. He had bilateral
hearing loss and diminished visual acuity. A few scattered skin
lesions that resembled skin tags were also found. He was referred for
an otologic evaluation, which included an audiometric exam that
showed a bilateral sensorineural hearing loss, profound on the left and

moderate on the right. Also, the brainstem evoked response

NF2 gene on chromosome 22q12 [5]. Approximately half of the cases
are familial (inherited), while the other half occur due to de novo
(sporadic) mutations [6]. The purpose of this report is to provide a
case of sporadic NF2, whose diagnosis was made based on a patient's
medical history, clinical symptoms, and magnetic resonance imaging
(MR) results.

audiometry revealed no response on the left and only one wave on the
right.

Review of the brain MR imaging findings showed bilateral acoustic
schwannoma (figure 1), and another four enhancing masses
consistent with meningiomas, involving the parafalcine region,
sphenoid wing, and frontal and parietal lobes (Figure 2). Spine MR
imaging findings included one cervical intramedullary tumor and one
cervical spine meningioma (Figure 3). He was then referred to
Neurosurgery Department for surgical treatment. Although he had no
family history, the image findings of bilateral acoustic schwannoma,
multiple intracranial meningiomas, and one intramedullary tumor

suggested the diagnosis of NF2.
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Figure 1 : Vestibular schwannomas. Sagital (A) T1- weighted MR images, axial (B) T1- weighted MR images, and axial (C) and coronal (D)
enhanced T1-weighted MR images, demonstrating solid bilateral masses in the cerebellopontine angles, compressing the pons and the 4th. ventricle

Figure 2 : Coronal (A) and axial (B) T1 weighted contrast-enhanced MR images showing a dural-based homogeneous enhancing masse,
suggesting the diagnosis hypothesis of meningiomas ( arrow).
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Figure 3: sagittal T1- weighted MR images (A) and axial T1-weighted contrast-enhanced MR images (B) of the cervical spine showing a mass

on hyperintense at the C4 level (arrow), compatible with intramedullary tumor (ependymoma or astrocytoma).

Discussion

The NF 2 syndrome has been known as "MISME" since it is
characterized by numerous hereditary schwannomas, meningiomas,
and ependymomas (E). Along with the neoplasms, juvenile cortical

cataract (posterior subcapsular lenticular opacity) is frequently seen.

Table 1. [Gutmann et al (7)]

Diagnostic criteria have been developed to allow a clinical diagnosis
of the condition even before bilateral vestibular schwannomas have
been created. In 1997 Gutmann et al. proposed revised criteria for

diagnosing the syndrome [7]. (Table 1).

Definite diagnoses of NF2

v Glioma

v Schwannoma

Presumptive diagnoses of NF2

than 30 years and one of the following:
v Meningioma
v Glioma

v Schwannoma

v Glioma
v Schwannoma

* Bilateral CN VIII schwannomas on MRI or CT scan (no biopsy necessary)
« First-degree relative with NF2 and either unilateral early-onset CN V11l schwannoma (age 2) and

unilateral CN VIII schwannoma or one of the following:

v Juvenile posterior subcapsular lenticular opacity

« Early onset of unilateral CN V111 schwannomas on MRI or CT scan detected in patients younger

v Juvenile posterior subcapsular lenticular opacity

 Multiple meningiomas (>2) and unilateral CN VIII schwannoma or one of the following:

v Juvenile posterior subcapsular lenticular opacity

NF2 is often diagnosed in the second or third decade of life, peaking
in the twenties. The clinical manifestation of NF2 varies. However,
30 and 45 % of individuals are diagnosed because of cranial nerve
(CN) VIHI schwannomas, including hearing loss, tinnitus, balance
impairment, and weakening in the CN VII distribution. Direct

compression of the cochlear nerve or a diminution in local blood

supply is also a potential cause of progressive hearing loss. This is
because CN VIII schwannomas exhibit symptoms at a relatively small
size. The hearing loss is progressive and caused either through direct
compression of the cochlear nerve or reduction of regional blood
flow, or the tumor causes hemorrhage into the nerve or cochlea [8].
In the Mautner et al. [9] series, 43 patients (90 %) had bilateral CN
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V111 schwannomas, while 3 individuals (6 %) had unilateral CN VIl
schwannomas.

Several authors have studied a series of issues to determine the
frequency of malignancies in NF2 cases. When 48 patients with NF2
were reviewed by Mautner et al., the following common
abnormalities were found: vestibular schwannomas (CN VIII) in 46
(96 %), spinal tumors in 43 (90 %), posterior subcapsular cataracts in
30 (63 %), meningiomas in 28 (58 %), and trigeminal schwannomas
in 14 (29 %) [9]. The cranial MR of 11 patients was reported by Aoki
et al. [10]. The patients in their series included 6 meningiomas, 5
multiple cranial nerve tumors, and 8 additional cranial nerve tumors
in addition to acoustic schwannomas (4 multiple and 2 single).
Ependymoma is the most common intramedullary spine tumour in
NF2, arising from either the CONUS or the upper cervical cord.
Meningiomas typically affect the thoracic spine and manifest as
intradural  extramedullary neoplasms, similar to incidental
meningiomas. They are frequently multiple in number. Petronas et
al.'s study of 49 patients with NF2 using spinal MR imaging revealed
malignancies in the spinal cord and canal in 31 (63 % of the patients).
22 patients (45 %) had at least one tumour of each category, while 26
patients (53 %) had intramedullary lesions and 27 patients (55 %) had
intradural extramedullary tumors [12].

Our patient had bilateral CN V111 schwannomas, four meningiomas,
two intracranial and two spinal, and one intramedullary tumour, with
no histopathological diagnosis. The schwannomas were the cause of
his bilateral hearing loss. Although he had no family history, the

Conclusion

Increased understanding of the clinical manifestations of neuro fi
bromate sis type 2 in conjunction with improved neuro fi bromate sis
type 2 in conjunction with enhanced precision of genetic tests and
imaging studies have accuracy. Genetic tests and imaging studies
have improved the early diagnosis of patients. MRI is the gold
standard for imaging brain and spinal tumors. Currently, there is no

alternative modality with equivalent image quality.
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