SHORT COMMUNICATION

Complete Hearing Restoration in Vestibular
Schwannoma with Repeated Sudden

Hearing Loss

Kompletni Uprava sluchu u vestibularniho schwannomu

s opakovanou nahlou ztratou sluchu

Abstract

Neither the pathophysiological features nor the treatment strategy for sudden hearing loss in
vestibular schwannoma have yet been generally agreed upon. Complete restoration and pre-
servation of hearing in these cases is extremely rare. We report a case presenting with a se-
cond episode of sudden hearing loss with tinnitus and no signs of spontaneous recovery. An
acute MRI revealed an intracanalicular schwannoma on the left side with a part protruding
into the cerebello-pontine angle. Hearing was completely restored following the administra-
tion of corticosteroid therapy. Radical microsurgical removal of the vestibular schwannoma
with the preservation of normal hearing was performed one month after a second attack,
with no complications. Hearing status remains stable and there is no evidence of the tumour
on MRI scan three years after the surgery. This observation supports the fact that recurrent
episodes of sudden hearing loss in vestibular schwannoma do not exclude the possibility of
complete hearing restoration.

Souhrn

Patofyziologickd podstata a strategie lécby nahlé ztraty sluchu u pacientd s vestibularnim
schwannomem neni jesté zcela objasnéna. Kompletni Uprava a zachovani sluchu jsou
v téchto pripadech extrémné vzacné. Autofi prezentuji pfipad s druhou atakou nahlé ztraty
sluchu s tinitem a bez tendence ke spontanni Upravé. Akutni MR odhalilo intrakanalikuldrni
vestibularni schwannom vlevo s 6mm extenzi do mostomozeckového dhlu. Sluch se upravil
po podani kortikoidl. Mésic po druhé atace byla provedena radikalni resekce vestibularniho
schwannomu se zachovanim normalniho sluchu. Na pravidelnych ro¢nich kontrolach je tfi
roky po vykonu sluch normalni a MR bez rezidua nddoru. Tento pfipad podporuje fakt, ze
reverzibilni ataky nahlé ztraty sluchu u vestibuldrniho schwannomu nevylucuji moznost kom-
pletni Upravy a zachovani sluchu.
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Introduction

Due to advances in microsurgical tech-
niques and the routine performance of
radical vestibular schwannoma resection
without facial nerve dysfunction, the pre-
servation or even restoration of hearing is
of prime concern to us today. Hearing loss
is the most common presenting symptom
in patients with a vestibular schwannoma
regardless of its size. Reduction is typically
progressive over a long period. Sudden
hearing loss, characterised by a rapid-onset
sensorineural hearing loss evolving over
a few hours or days, has been reported
over a wide range of 1% to 47% of cases
[1-4]. The reported incidence has risen as
MRI has become increasingly used to de-
tect small intracanalicular tumours. Since
the first report of a vestibular schwannoma
with sudden hearing loss as the initial
symptom published in 1956 by Hallberg,
neither the pathophysiological features nor
a treatment strategy for these cases has yet
been generally agreed upon [5].

We report a case of hearing restoration
following repeated sudden hearing loss,
using corticosteroid administration and
subsequent preservation of normal hear-
ing after radical removal of a small extra-
canalicular vestibular schwannoma.

Case report

A 34-year-old man presented with a first
attack of sudden left-sided hearing loss
with tinnitus in January 2006. The patient
did not undergo any further medical exa-
mination or treatment because of a sub-
jective feeling of spontaneous hearing
improvement on the first day after the epi-
sode. Hearing steadily improved and after
three weeks was completely restored. Nine
months after initial presentation, a sec-
ond episode of sudden hearing loss with
tinnitus occurred. Because the second at-
tack showed no signs of spontaneous reco-
very, he consulted his doctor. There was no
other neurological deficit. An audiogram
revealed a profound sensorineural hear-
ing loss at medium and high frequencies
in the left ear with a pure tone average of
65 dB and a speech discrimination score
of 8% (Fig. 1). Hearing was classified ac-
cording to the AAO-HNS classification as
class D [6]. Brainstem auditory evoked po-
tentials (BAEP) were typical for a retroco-
chlear lesion with the sparing of wave 1.
An acute MRI of the brain revealed a solid
intracanalicular vestibular schwannoma on

the left side with an extracanalicular part
protruding 6mm into the cerebello-pon-
tine angle (Fig. 2). The patient was imme-
diately treated with corticosteroids (predni-
sone 1 mg/kg). After three days the hearing
started to improve. An audiogram after two
weeks of conservative treatment revealed
an excellent improvement to class A ac-
cording to AAO-HNS with a pure tone ave-
rage of 15 dB and a speech discrimination
score of 92% (Fig. 1) [6]. Brainstem audi-
tory evoked potentials returned to standard
physiological values. After evaluating all
hearing preservation possibilities, including
radiosurgery, the patient expressed a pre-
ference for microsurgery. One month after
the second episode of sudden hearing loss,
surgery via the retrosigmoidal transmeatal
approach was performed by the senior
author. Methylprednisolon (250mg) was
administered at the beginning of surgery.
Facial nerve functions and brainstem audi-
tory evoked potentials were monitored
intra-operatively. The amplitude of BAEP
decreased by 20% during cerebellar re-
traction and again during the tumour dis-
section. The schwannoma protruded 5mm
from the internal auditory canal (Fig. 3).
The bone was carefully drilled out using
frameless navigation to preserve the laby-
rinth. After complete resection monitored
and directed by endoscope, BAEP improved
to pre-operative values. The minimal sti-
mulation threshold of the facial nerve was
0.05 mA during the entire procedure. The
postoperative course was uneventful. His-

tological examination revealing evidence of
Antoni type A and Antoni type B was con-
sistent with the diagnosis of a schwannoma
WHO grade I. An audiogram performed
five days after the surgery revealed nor-
mal hearing with a pure tone average of
12.5 dB and a speech discrimination score
of 98% and was classified as class A ac-
cording to AAO-HNS (Fig. 1) [6]. The pa-
tient was able to use the telephone with-
out any problems. Facial nerve function
showed no deterioration after surgery
(House-Brackmann grade I). Hearing status
remained stable and there is no evidence of
the tumour on MRI scan three years after
the surgery (Fig. 2).

Discussion

The exact mechanism underlying sud-
den hearing dysfunction in vestibular
schwannoma is still uncertain and is most
probably multifactorial. The mechanical
compression theory of a conduction block
of the cochlear nerve action potential is
supported by the traditional tonotopical
organization of the cochlear nerve [7-9].
Compression of the nerve, according to
the authors who support the theory, first
affects the superficial high- and mid-fre-
quency fibres. This means that the low-fre-
quency fibres should be located in the cen-
tral core of the cochlear nerve and in the
apical turn of the cochlea. On the other
hand, Fayad et al [10] have shown in an
anatomical study that low-frequency fi-
bres do come into contact with vestibular
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Fig. 1. Pure-tone audiogram shows the hearing status after the second attack
of sudden hearing loss, after the corticosteroid treatment and after the radi-

cal surgery.
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Fig. 2. Pre-operative (A) and post-operative (B) MRI
T1-weighted images with gadolinium contrast of the
vestibular schwannoma.

nerve fibres in the distal end of the internal
auditory canal. This study concluded that
low-frequency fibres appear to be located
at the periphery of the cochlear nerve. Ac-
celerated tumour expansion may potentially
be caused by haemorrhage, necrosis or tu-
mour oedema. Because of the distal water-
shed character of blood flow in this part of
the cochlea, deterioration of low frequency
sensitivity might be the result of a vascular
event. Such a vascular theory is supported
by sudden onset in a hearing disturbance
[11-15]. The compression or spasm of the
labyrinthine artery or its branch in the inter-
nal auditory canal causes cochlear ischemia
[16]. In the setting of elevated pressure in
the internal auditory canal, the vascular re-
serve capacity of the auditory apparatus
is exhausted and a change in blood pres-
sure may induce clinical cochlear ischemia
[17]. Tumour parasitisation with a “steal”
phenomenon is also discussed [18]. Some
studies present a higher incidence of sud-
den hearing loss in small intracanalicular tu-

mours [7,15,19], but others have failed to
show this correlation [11,13].

Complete recovery from hearing loss in
the setting of a vestibular schwannoma is
very rare and is usually limited to cases in-
volving sudden onset and relatively short
duration. Complete recovery from, or par-
tial improvement in, sudden hearing de-
terioration has been described as sponta-
neous [3,12,13,15,19-21] or attributable
to corticosteroid treatment [12,15,22,23].
Most of these tumours were located in-
tracanalicularly, but large tumours with
brainstem compression may also be as-
sociated with hearing recovery [13]. The
exact mechanism is again unclear, as is the
onset of deterioration, with reversible in-
tracanalicular pressure or ischemia caused
by the tumour being the most suspected
culprits. A positive effect of corticosteroids
on hearing restoration was also confirmed
by Aronzon in a group of seven patients
undergoing conservative management
of acoustic neuromas [24]. The reinstate-

Fig. 3. Per-operative photography before (A) and after the
radical surgery (B) of the vestibular schwannoma.

ment of hearing by conservative treatment
is time-limited, since the cause is not re-
solved [25]. Every subsequent attack in-
volves the risk of permanent deafness.
Complete hearing recovery after recurrent
attacks is extremely rare. Yanagihara et
al presented a case of complete recovery
after two attacks following the administra-
tion of steroids [15]. The result of any sub-
sequent treatment was not mentioned.
Berg et al recorded a case of complete
spontaneous recovery after three isolated
episodes of sudden hearing loss and the
subsequent preservation of normal hear-
ing after radical removal of a schwannoma
[12]. Berenholz et al even presented a case
of successful steroid treatment of four
sudden attacks [20]. Because of pre-exist-
ing deafness in the contralateral ear, the
authors performed only a middle fossa
decompression of the internal auditory
canal to avoid the risk of complete hearing
loss. The patient had a fifth episode three
months after the decompression.
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The rare improvement of hearing after
surgical resection or decompression of
a schwannoma is not associated only with
a history of sudden hearing loss [1,26-34].
The findings of Shelton et al do not sup-
port suggestions by Telian et al that sudden
preoperative deterioration of hearing may
be predictive of postoperative improvement
[27,35]. The interval between the onset of
sudden auditory deterioration and a suc-
cessful surgical intervention has ranged
from 24 hours [1] to several months [26],
perhaps with a tendency towards better
results in earlier indications. It is not clear
how long we should wait before removing
a vestibular schwannoma or which patients
are likely to respond to corticosteroids. The
presence of detectable oto-acoustic emis-
sions determining the cochlear function
may predict, but not exclude, the potential
for hearing preservation or recovery [26,36].
The absence of pre-operative BAEP is not
a contraindication to hearing preservation
surgery [18,37]. Friedman et al showed that
patients with a history of a sudden hearing
loss have the same chance of hearing pre-
servation after surgery as those with a pro-
gressive loss [9]. A history of pre-operative
recovery has not proved predictive for hear-
ing preservation. The best hearing function
achieved pre-operatively with conservative
management could be generally accepted
as the most important pre-operative predic-
tive factor for hearing preservation in ves-
tibular schwannoma surgery [36,38,39].
Emergency surgery was advocated by Mei-
teles as there was only a 10-20 dB im-
provement in the pure tone response after
24 hours of corticosteroid therapy in a pa-
tient with contralateral deafness [1]. This
raises the question of a possible subse-
quent improvement, as we have shown in
our case.

Conclusion

Sudden hearing loss is an acute condi-
tion requiring active treatment and a full
evaluation, including BAEP and con-
trast MRI imaging. All patients with ves-
tibular schwannomas should receive cor-
ticosteroid treatment at the first signs
of sudden hearing deterioration regard-
less of the exact mechanism and benefit
being currently unknown. Recurrent epi-
sodes of sudden hearing loss in vestibular
schwannoma do not exclude the possibi-
lity of complete hearing restoration and
the subsequent preservation of normal

hearing after radical surgery. Further stud-
ies are necessary to understand the mecha-
nisms underlying sudden hearing loss and
to determine which patients will respond
best to corticosteroid therapy or how long
it is necessary to wait before removal of the
lesion tumour is warranted for hearing pre-
servation or even hearing restoration.
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