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Abstract: Our study presents two cases of neurofibromatosis 2 (NF2) that have been diag-
nosed at the Ear, Nose, and Throat Department of Hradec Kralové (Czech Republic). The first
case involved a young man with a history of sudden hearing loss accompanied by tinnitus on
the left side. The diagnosis of NF2 was made, and an operation for left acoustic neuroma was
performed. Looking toward the future, the acoustic neuroma on the right side should be re-
solved as well. The second case concerned a woman (the mother of our patient 1) examined at
the same Ear, Nose, and Throat Department in 1980, after 4 years of gait instability and pro-
gressive loss of hearing and tinnitus on the right side. Computed tomography scan detected a
bilateral expansion in the pontocerebellar angles, and a large tumor on the right side was re-
moved. The patient is deaf and has facial palsy without progression of symptomatology during
long-term follow-up. These two cases document the rare but serious hereditary disease of NF2.
Its most frequent first presentation is acoustic neuroma; further, benign tumors of the nervous
system and juvenile cortical cataract also are often detected. The variability of number, loca-
tion, and biological behavior of tumors associated with NF2 require an individual patient treat-
ment approach, long-term follow-up, and insertion of appropriate hearing aids. Important also
is a genetic examination to exclude pathological NF2 genes in the first-degree relatives of the
affected individuals.
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ur study presents two cases of neurofibroma-
O tosis 2 (NF2) diagnosed at the Ear, Nose, and
Throat (ENT) Department of Hradec Kralové
(Czech Republic) in the last 20 years. The typical diag-
nostic sign of the disease is a bilateral acoustic neuroma
[1]; among other benign tumors of the central nervous
system, meningiomas initially are present. Another sign
of the disease is a juvenile cortical cataract. The criteria
for NF2 have been outlined by the National Neurofibro-
matosis Foundation Clinical Care Advisory Board [2].
The disease is caused by a genetic defect (mutation
or one allele depletion) on the long arm of chromosome
22. This gene encodes a tumor suppressor protein
called merlin (schwannoma), which is believed to par-
ticipate at the cell connection of the cytoskeleton to the
plasma membrane. Thereby, it influences the cell’s
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shape, motility, and growth regulation [3]. The disease
is autosomally hereditary, without gender predilection
[4,5]. It has a rate of clinical penetrance of nearly 90%
[6]. Fifty percent of NF2 gene mutations occur de novo.

The most common first manifestation of NF2 is an
acoustic neuroma [7]. Its clinical behavior is the same
as that of the sporadic acoustic neuroma; typical for
NF2 is bilateral location and young age at the time of
disease presentation. Identification of an acoustic neu-
roma is usually the first step in the diagnosis. The sus-
picion of acoustic neuroma is based on the finding of
retrocochlear hearing loss with vestibular areflexia.
Identification of the neuroma is determined by the pa-
tient’s history and ENT, audiological, and vestibular
examinations. The final examination, leading to the
clinical diagnosis, is magnetic resonance imaging rather
than computed tomography [7]. This should be per-
formed in a range from brain to the level of the thoracic
spine, where further benign tumors of the central ner-
vous system and peripheral nerve bundles can be re-
vealed. In addition, ophthalmological, neurological, and
dermatological examinations should be performed.



Neurofibromatosis 2

Once the diagnosis of NF2 is established, molecular ge-
netic analysis of DNA allows for the eventual determi-
nation of the presence of a pathological gene in the
relatives of an affected individual.

In the treatment of NF2, the problem of multiple tu-
mors and hearing and sight impairment are a challenge
for the therapist. Surgical treatment is combined with a
risk of disability after repeated operations. During
radiotherapy, the cumulation of adverse effects is to be
taken into account. For this reason, an individual treat-
ment approach must be used for each patient, in whom
modern hearing aids, such as a cochlear implant or an
auditory brainstem implant [8], play an important role.

PATIENT 1

In spring 2001, we examined a young man with a his-
tory of sudden hearing loss accompanied by tinnitus on
the left side. In his medical history, he mentioned his
mother, who had been operated on for a brain tumor 20
years previously. The young man underwent a vasoac-
tive treatment, after which his hearing improved; the
tinnitus, however, continued, and an instability in bal-
ance also was newly observed. An audiogram at the first
examination showed a mild hearing loss on the right
side and a deeper hearing impairment on the left side.
After another vasoactive treatment, his hearing improved,
at least at a higher frequency.

Brainstem auditory evoked potentials were indicated
and showed a poor morphology of the right-sided
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Figure 1. Brainstem auditory evoked potentials in patient 1.
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Jewett’s waves, with a prolonged latency of the V wave
(Fig. 1). There was no identifiable wave on the left
side. Ophthalmological and neurological examinations
did not show any pathology. On the basis of this inves-
tigation, magnetic resonance imaging was indicated.
This imaging showed a large acoustic neuroma at the
left pontocerebellar angle (PCA), compressing the pont
but without blockage of liquid flow (Fig. 2). Another
small neuroma with both an intra- and extrameatal por-
tion was detected at the PCA on the right side. Further,
a large neuroma was noted at the level of the C1-C2
cervical vertebral foramen, and magnetic resonance im-
aging further detected several meningiomas above and
below the tentorium cerebelli and one oblongata tumor,
most probably astrocytoma.

The patient was examined at the Department of
Stereoradiosurgery in Prague and at the neurosurgical
department of Hradec Krdlové, and tumor removal was
found to be the optimal treatment. This was performed
at the neurosurgical department of Hradec Kralové on
February 21, 2002, via a suboccipital craniotomy. The
patient emerged deaf from the operation with a periph-
eral facial nerve palsy, for which an anastomotic su-
ture of the twelfth to the seventh cranial nerve was
planned. In the subsequent treatment phase, removal of
the spinal neuroma is planned because it jeopardizes
the spine with compression. In the more distant future,
the acoustic neuroma on the right side should be re-
solved as well. We are considering gamma-knife irradi-
ation as the treatment of first choice.

PATIENT 2

After the diagnosis in patient 1 was made, we revised
the diagnosis in his mother, patient 2. The evaluation of

Figure 2. Magnetic resonance imaging of bilateral acoustic
neuroma in patient 1 (arrows).
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her uncertain neurological problems as brain inflamma-
tion led to repeated inpatient neurological treatment. In
1980, she was examined at the ENT Department of
Hradec Kréalové after 4 years of gait instability and pro-
gressive loss of hearing and tinnitus on the right side.
At the same time, she experienced hoarseness and spo-
radic food aspirations. Clinical examinations revealed
bilateral sensorineural hyperacusis with bilateral vesti-
bular areflexia and partial paresis of cranial nerves IX,
X, XI, and XII on the right side. The computed tomog-
raphy scans then detected a bilateral expansion in the
PCA. A large tumor on the right side was removed via
suboccipital craniotomy at the neurosurgical depart-
ment of Hradec Krdlové and was histologically con-
firmed as a fibrillary variant of meningioma. The pa-
tient emerged completely deaf after the operation, with
peripheral facial paresis on the right side. Her condition
has been stable without further audiovestibular or neu-
rological progression of symptomatology, and she has
not required any further operations.

At present, the sister of patient 1 has been examined
for NF2 and is scheduled for a genetic analysis. She is
older than 30 years and has neither subjective problems
nor audiovestibular pathological findings. Her risk of
having the pathological gene is low.
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