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Gentamicin Cures Vertigo, but What Happens 
to Hearing? 

Lars Odkvist, M.D., Ph.D. 
ENT Department, University Hospital, S-58J 85 Linkoping, Sweden 

Abstract: Instillation of gentamicin in the middle ear to cure severe Meniere' s disease is of 
considerable value in the control of vertigo. The drug causes diminished endolymph produc
tion and, most often, a peripheral vestibular loss. After vestibular rehabilitation, led by a phys
iotherapist, the ataxia should be resolved as a result of central compensation. Fifteen to twenty 
percent of the patients experience an added hearing loss in the treated ear, although this per
centage is reduced if the treatment is given as a single instillation on 2 consecutive days. Using 
this strategy, the mean added hearing loss for the treated group is zero. There is no correlation 
between the pretreatment hearing level and the added hearing loss. 
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M eniere's disease is characterized by a combi
nation of fluctuating hearing loss and the 
presence of aural fullness , tinnitus , and in

tense rotatory vertigo attacks. The attacks are accompa
nied by intense nystagmus, which often changes direc
tion during an attack. During the initial attacks, a 
hearing loss can usually be unveiled with pure-tone au
diometry and, during the periods between attacks, the 
hearing may return to normal. As a rule, the vertigo at
tacks are present for some time and then absent for a 
longer period of months or even years . After several 
years and many attacks, the hearing loss does not return 
to normal between attacks. Often, the end result is an 
ear with a pure-tone threshold of 60- 80 dB and very 
low speech discrimination. Very often, one finds that 
the vertigo attacks cease at the same time. 

Conservative treatment, including a low-salt diet 
and the regulation of internal medical disorders, a 
stress-free life, and pharmacological therapy may help 
some patients such that no further treatment is neces
sary. However, if conservative treatment is unsuccess
ful, pressure treatment or an endolymphatic shunt oper
ation may be necessary. Some patients with Meniere's 
disease reach a state of repeated severe vertigo attacks 
that diminish the quality of life. In those instances, sur-
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gical sectioning of the vestibular nerve may be helpful , 
though this type of surgery carries some risks for dam
age to hearing and to the facial nerve and even the in
tracranial structures. 

Ototoxic treatment in the middle ear offers a rela
tively safe way to treat this disabling form of Meniere' s 
disease, carrying with it only the risk of damage to 
one's hearing ability. Gentamicin intratympanic treat
ment for Meniere' s disease was developed by Lange, 
[1-3] and later used by Beck and Schmidt [4] and 
Odkvist et al. [5]. 

MATERIALS AND METHODS 

Since 1980, sixty-nine patients with a disabling form of 
Meniere's disease have been treated with gentamicin 
instillation in the middle ear. All had been treated with a 
salt-free diet and diuretics and, in some cases, other 
drugs. Four had been operated on using the shunt method 
and had experienced relapse of the disease process. Ten 
of the patients had been treated with pressure-chamber 
therapy but either had not responded or had suffered a re
lapse. To exclude other lesions in the internal meatus and 
the posterior fossa, imaging studies were performed with 
magnetic resonance imaging or computed tomography. 
Patients were fully informed so that they understood the 
concept of a unilateral vestibular loss and the central 
compensation enhanced by rehabilitation. 

During the period 1980-1988, gentamicin was in
stilled daily through the tympanic membrane until there 
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plantation , Patient 7 suffered from Meniere's disease in 
the left ear. Since then, his average hearing threshold in 
the left ear has been approximately 60 dB. Patient 7 un
derwent endolymphatic shunt surgery in the left ear at 
another hospital in February 1997. However, no hear
ing improvement was attained. In July 1997, we treated 
the left ear with electrical promontory stimulation for 
tinnitus relief. Surprisingly, hearing loss in the left ear 
recovered to the nearly normal level after this treat
ment, as shown in Figure S. Then tinnitus disappeared. 
This improvement matches that in the right ear. The 
hearing threshold in the right ear remains within normal 
limits. Nonetheless, the mechanism of hearing im
provement in both ears is unclear. 

Previously, an articulation test of grammatically cor
rect but nonsense Japanese four-segment sentences im
proved after electrical stimulation of the ear. This was 
observed in both unstimulated and stimulated ears [14] . 
Therefore, improved hearing after electrical stimulation 
may be due to improved cognitive processing in the 
central auditory system in addition to improved hearing 
at the cochlea. 
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Figure 5. Hearing threshold in left ear of Patient 7 after elec
trical promontory stimulation. Thresholds were recorded on 
July 31 , 1997, before stimulation; again on that day, approxi
mately 45 minutes after electrical promontorium tympani 
stimulation; and on August 1, 1997, a day after stimulation. 
Note that the hearing threshold improved after electrical prom
ontory stimulation. 

130 

Matsushima et al. 

The side on which the device is implanted is very 
important, especially in bilateral tinnitus patients. For 
ipsilateral tinnitus patients, the side of implantation was 
the ear having the worst hearing threshold. Hence, the 
suppressor was implanted in the ear with tinnitus in pa
tients 2 and 7 because the hearing threshold in that ear 
was worse than that of the other ear. In Patient 1, the 
hearing threshold in the left ear (with tinnitus) was bet
ter than that of the right ear (without tinnitus), as shown 
in Figure 1. In addition , this patient uses a hearing aid 
in the left ear because hearing in her right ear is too 
poor to benefit from hearing aid use. We, therefore, im
planted the suppressor in her right ear. Before the oper
ation, we ascertained that electrical stimulation of the 
right ear (without tinnitus) made tinnitus disappear 
from the left ear. The result in Patient 1 after the implant 
operation was the same as that at outpatient clinics. 

Bilateral tinnitus was reported in four patients. Here 
too the side of implantation was selected according to 
the degree of hearing loss. For example, in Patient 4, the 
intensity of tinnitus was the same in both ears, but the 
hearing level of the right ear was slightly worse than 
that of the left ear. Hence, we selected the right ear for 
the implantation. In bilateral tinnitus patients, the effect 
on tinnitus in ears without the implant is very encourag
ing. Tinnitus in the ear opposite the site of implantation 
in patients 4 and S disappeared completely postopera
tively. Likewise, tinnitus at the unimplanted side some
times disappeared in Patient 3 after the operation. In 
Patient 6, whose tinnitus did not disappear at outpatient 
clinics, tinnitus in both ears did not disappear but did 
improve after the operation. This finding proved that 
tinnitus is suppressed at the central auditory system. 

Surprisingly, no patient in the present study per
ceived auditory sensation at 300 j..LA. However, Shul
man [S] reported that electrical stimulation with trans
tympanic electrode placement produced a sensation of 
vibration, auditory perception, electrical masking, tin
nitus suppression, and pain. According to a sensagram 
proposed by Shulman [S], auditory sensation was pre
ceded by tinnitus suppression. Shulman [S] also sug
gested that the most desirable outcome is to attain the 
tinnitus suppression threshold before auditory sensa
tions are experienced. According to his theory, our pa
tients with implantable devices are the most desirable 
candidates for electrical suppression of tinnitus. There
fore, we should select patients whose tinnitus suppres
sion threshold is lower than that of the auditory sensa
tion for the implantation. 

We used a lO-kHz sinusoidal wave for a carrier fre
quency because of the efficacy of the magnetic conduction 
system [IS]. We compared the burst wave of a 10-kHz 
frequency with the continuous sinusoidal wave of a 
lO-kHz frequency. When the burst wave of a 10-kHz 
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chiem' damage is minimized if the dual method of gen
tamicin administration is used. The risk for hearing loss 
should, however, be explained to the patient. Gentami
cin should be used particularly in patients who suffer a 
significant and severe hearing loss, and these patients 
should be warned about the possibility of additional 
hearing deficit. Although relief from tinnitus cannot be 
promised, the world literature indicates that most pa
tients suffer less severe tinnitus after gentamicin treat
ment [17] . 
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