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ABSTRACT

BACKGROUND

Meniere’s disease is charecterised by episodic vertigo, fluctuating hearing loss and tinnitus. When medical treatment for Meniere’s
disease for treatment of vertigo fails i.e. when the vertigo becomes intractable, symptoms are disabling & patients had been
unresponsive to medical therapy for at least 1 year, we considered treating them by intratympanic gentamicin injection which is
less invasive than surgical labyrinthectomy & therefore more acceptable to some of the patients suffering from intractable vertigo.

METHODS

A prospective comparative study was conducted in the department of ENT from April 2017 to October 2018 on 32 patients of
Meniere’s disease having intractable vertigo not responding to conservative treatment. Of these patients, 16 patients were chosen
randomly for intratympanic gentamicin injection and the remaining 16 patients acted as control, who were not given

intratympanic gentamicin and treated with conservative management.

RESULTS

In this study complete vertigo control was found in 87.5% and substantial vertigo control was found in 12.5% of the patients. After
treatment with intratympanic gentamicin, 12.5% of the patients showed a further sensorineural hearing loss audiologically.

CONCLUSIONS

From the findings of our study, it can be concluded that low dose intratympanic gentamicin administration is a safe, effective &
relatively simple method to control symptoms in patients with intractable Meniere’s disease. A larger study is necessary to
establish the dosing interval & definite signs of improvement in disease control.
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BACKGROUND

Meniere’s disease is characterised by episodic vertigo,
fluctuating hearing loss and tinnitus and was first described
by Prosper Meniere.

Cawthorne and Lindsay confirmed pathologically that
Meniere’s disease produces marked distension of
endolymphatic labyrinth in the cochlea and vestibule.[12]

Knapp postulated that the distension was as a result of
increased endolymphatic pressure, making a comparison to
Meniere’s disease with glaucoma.[3l

When medical treatment for Meniere’s disease for
treatment of vertigo fails i.e. when the vertigo becomes
intractable, symptoms are disabling & patients had been
unresponsive to medical therapy for at least 1 year, the
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disease may be treated by intratympanic gentamicin injection
as a lastresort prior to surgical labyrinthectomy.

Intratympanic gentamicin treatment (ITG) for control of
vertigo has become popular worldwide. In this treatment
gentamicin solution is applied in the middle ear with the aim
of damaging the vestibular hair cells with an intended result
of a decrease (Or disappearing) of vertigo complaints while
preserving hearing.[4-8]

By 1999, intratympanic gentamicin therapy (ITG) had
become the most frequently used invasive treatment for
Meniere’s disease in USA.[%]

In this study, all the patients attending ENT OPD with
features of Meniere’s disease for the period from April 2017
to October, 2018 were managed with one year of
conservative treatment. Patients with intractable vertigo,
who did not respond to conservative treatment, were
selected randomly for intratympanic gentamicin injection. A
group acted as control whereas the other group was given the
treatment.

The aim of this study was to study efficacy of
intratympanic gentamicin as a treatment protocol in
Meniere’s disease with intractable vertigo, to compare the
degree of sensorineural hearing loss in all treated patients
with intratympanic gentamicin and to compare the collected
data with available world literature.
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METHODS
Study Design
Prospective comparative study.

Place of Study

The study was conducted between April 2017 and October,
2018 in the department of ENT, IPGME & R and SSKM
Hospital, Kolkata. 32 patients of Meniere’s disease were
found having intractable vertigo not responding to
conservative treatment and were selected for the study.

Inclusion Criteria

As per guidelines of American Association of
Otolaryngologists and Head-Neck Surgeons (AAO-HNS, 1995)
[10], the patients were diagnosed as definite Meniere’s disease
when they had two or more definitive spontaneous episodes
of vertigo for 20 minutes or longer, audiologically
documented sensorineural hearing loss (frequencies 0.5, 1, 2,
and 3 kHz) on at least one occasion, tinnitus or aural fullness
in the affected ear and other causes being excluded. Meniere’s
disease patients with normal middle ear function, without
systemic diseases like diabetes mellitus, bleeding disorders
etc., who were never been given intratympanic gentamicin
before and failed to respond to one-year medical therapy
were selected for the study.

Sampling Technique

We used systematic Random sampling technique in our
study. We numbered the patients who qualified for our study
depending upon the inclusion criteria & then used random
number table to assign patients into intervention group &
control group.

IEC Clearance
Prior to commencement of the study institutional ethical
committee clearance was sought for & was obtained.

Consent Process

After selecting a patient for the intervention group informed
consent was obtained & documented from the patient.
Information regarding the procedure, the expected outcome,
possible side effects- all were passed on to the patients.
Patients were free to consent for the intervention & if any one
did not give consent, he/she was put into the control group &
the next patient was considered for placement in intervention

group.

Rationale for Sampling Size
As the study period was stipulated between April, 2017 and
October, 2018, we considered all the patients of Meniere’s
disease attending to the OPD & after imposing the inclusion &
exclusion criteria finally 32 patients were qualified for the
study. So we divided them into two equal groups- 16 patients
were chosen for intratympanic gentamicin and the remaining
16 patients acted as control who were treated conservatively
and not given intratympanic gentamicin, thus making it
possible to compare the results between the two groups.
Following investigations were done- routine blood tests -
Hb%, TC, DC, ESR, blood for sugar: fasting and post prandial,
pure tone audiometry, impedance audiometry, caloric ENG,
and HRCT of temporal bone (To exclude other causes of
vertigo).
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The selected cases were given intratympanic gentamicin
injection therapy. Most of the cases responded with a single
dose, 4 patients needed 2 consecutive doses and 2 patients
were given 3 doses. The interval between 2 consecutive
injections was 3 weeks.

The patients were followed up and final evaluation was
done 6 months after the final dose of intratympanic
gentamicin. Thus, in our study we followed the low dose
protocol, giving 1-2 injections of gentamicin, with an interval
of at least 3 weeks. The 2nd injection is given only if there has
been a vertigo spell in the 2 weeks prior. In other words,
instead of titrating to the onset of damage to vestibular
system (as is done for high-dose ITG), the criterion is a good
effect on the disease control & relief from symptoms.

The patient lies supine with the head tilted so that the ear
to be given injection will be on the upper side. The
intratympanic injection is done after application of 4%
xylocaine in a cotton swab over the tympanic membrane for
15 minutes. 1 ml. of gentamicin solution in concentration of
20 mg/ml. is injected through the tympanic membrane with a
tuberculin syringe fitted with a small spinal needle. The
spinal needle is bent so that the doctor can place the needle
without having the syringe obscuring his vision. The solution
is left in the middle ear for 30 minutes with the patient lying
flat and not swallowing during this time.

Classification of control of vertigo was done according to
AAO-HNS (1995).

e N=(ATTpost/ATTpre) multiplied by 100.

e  ATTpre= number of attacks in 6 months period before
first injection;

e ATTpost= number of attacks in 6 months period after
last injection.

e  Complete control- N (0) [Class A],

e  Substantial control- N (1-40) [Class B],

e Limited control- N (41-80) [Class C],

e Insignificant control- N (81-120) [Class D],

e  Worse control- N (>120) [Class E],

e When secondary treatment needed due to disability
from vertigo- [Class F].

RESULTS
In this study, vertigo was completely improved in 6 out of 8
female patients (75%) and in all male patients (100%)
(Table 1).

Vertigo was completely improved in all patients in age
group of 22-40 and 41-58 years (100%). In the age group of
59-74 years vertigo was completely improved in 1 out of 3
patients (33.33%) (Table 2)

In this study vertigo was completely improved in 87.5%
(class A) and substantially in 12.5% (class B) of the cases. No
complete or substantial improvement was observed in the
control cases (class E or F) (Table 3).

With use of intratympanic gentamicin as a treatment

protocol, only 12.5% of the patients treated with gentamicin
showed a further hearing loss audiometrically whereas the
control group showed no hearing loss (Table 4).
This has got a ‘p value’ of 0.144 which is not statistically
significant indicating that ototoxicity of intratympanic
gentamicin is not significant. It also assures us about safety of
the procedure.
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No. of Cases Percentage of
Sex Not Total
Improved Improvement
Improved
Female 6 2 8 75%
Male 8 0 8 100%

Table 1. Control of Vertigo Among Treated Cases
According to Sex Distribution

7 O Male vertigo

controlled
W Mazle vertigo not

controlled

O Female vertigo
g controlled

O Female vertigo not
i} controlled

Pie Chart with Legends & Appropriate Data Labels

A_ge Group Improved Not Total Percentage of
in Years Improved Improvement
22-40 11 0 11 100%
41-58 2 0 2 100%
59-74 1 2 3 33.33%
Total 14 2 16 87.5%

Table 2. Control of Vertigo According to Age Group
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Figure 2. Depicting Treatment Results Across Various Age Groups

Con:]r?)rltl(%:(ljass) Case |Percentage lf:tliltte:;ls Percentage| Total
A 14 87.5% 0 0% 14

B 2 12.% 0 0% 2

E 0 0% 7 43.8% 7

F 0 0% 9 56.3% 9

Total 16 16 32

Table 3. Vertigo Control at 6 Months

=]

-

£

L1}

2

5 oF
I OE
= ]

g contrd L me
5 =71
wn

g O : )

K I T

o ] 5 10 15

no. of cases

Figure 3. Demonstrating Control of Vertigo Among Cases in
Comparison with The Control Group

Control
Case |Percentage Patients Percentage | Total
No Hearing | 1, 87.5% 16 100% 30
Loss
Hearing Loss| 2 12.5% 0 0% 2
Total 16 16 32

Table 4. Further Hearing Loss After 6 Months
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DISCUSSION

The management of intractable vertigo in a case of Meniere’s
disease by intratympanic gentamicin injection has become
popular because of the effective control of vertigo and
minimal hearing loss, as gentamicin is more vestibulo-toxic
than cochleo-toxic.[11]

It is thought that the gentamicin permeates the perilymph
and the endolymph of the inner ear through the round and
oval window membranes and damages the vestibular hair
cells. However, the use of intratympanic gentamicin carries
the risk of inducing hearing loss.[12] Aminoglycosides enter
the cochlea rapidly following administration (Systemic and
intratympanic) and reach a plateau within 0.5 to 3 h after
application. Clearance from peri- and endolymph is slow, and
aminoglycosides persist in the inner ear fluids and tissues
long after the drug has been removed from the blood by renal
clearance. The drugs may persist in the inner ear fluids for
months after treatment and this may account for delayed hair
cell degeneration.

In a study conducted by Mcfeely W] et al in 1998 on 25
patients showed an improvement of vertigo in 88% of treated
patients with intratympanic gentamicin.[13]

In another study conducted by Zhai F et al in 2010
showed an improvement of vertigo in 89% of patients and
hearing loss in 16% of treated patients.[14]

In a study conducted by Delgardo LP et al in 2011 on 71
patients showed an improvement of vertigo in 84.37% of
patients and hearing loss in 18.3% patients.[15]

De Beer L etal in a study on 57 patients in 2007 found an
improvement of vertigo in 81% of patients (Class A, 61.4%;
class B, 19.3%) and hearing loss (> 10 dB = SNHL) in 15.8%
of patients. In their study ITG therapy was administered
using a low dose of gentamicin (Approximately 21-24 mg per
injection) applied at intervals of a minimum of 27 days. Only
1 injection was administered in 49.1% of the patients with
improvement/ relief of symptoms & the remaining 50.9%
needed 2, 3, 4, 6 or 10 injections, always with a time interval
of a minimum of 27 days.[16]

Atlas JT et al after a study on 68 patients in 1999 stated
an improvement of vertigo in 84% and hearing loss in 17% of
patients.[9]

Postema reported hearing loss over 15 dB in 25% of his
patients in the active group compared to no hearing loss in
the placebo group. One of these patients experienced 60 dB
hearing loss.[17] Stokroos stated no significant hearing loss in
his study. The reason for this rather large difference could be
that Stokroos used less gentamicin (1.5 injections versus four
injections) and/ or had a larger time interval between two
injections (six weeks versus one week) than Postema.[18] In
the present study, 12.5% of the patients showed a further
hearing loss audiologically, corroborating with the previous
studies.

There are several protocols for ITG, initially high dose
protocol was used. In the high dose variant, more gentamicin
is given over a shorter period of time. This variant works
more often (90% of the time), but also is accompanied by far
more risk. Injections are generally given every week, up to a
total of 4-6. The treatment is stopped when vertigo ensues,
indicating that the gentamicin is affecting the inner ear. In
other words, the treatment is continued until there is
evidence of damage to the inner ear. But later different
modified & low dose protocols have been advocated. In the
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study performed by Chia SH et al, a systemic meta-analysis
was performed on different regimes of ITG therapy. Multiple
daily dosing technique (Delivery three times per day for =4
d), weekly dosing technique (Weekly injections for four total
doses), low-dose technique (One to two injections with
retreatment for recurrent vertigo), continuous microcatheter
delivery, and titration technique (Daily or weekly doses until
onset of vestibular symptoms, change in vertigo, or hearing
loss) were compared. They concluded that the titration
method of gentamicin delivery demonstrated significantly
better complete (81.7%, p = 0.001) and effective (96.3%, p <
0.05) vertigo control compared with other methods. They
also noted that the weekly method of delivery tends toward
less overall hearing loss (13.1%, p = 0.08), and the multiple
daily method demonstrated significantly more overall
hearing loss (34.7%, p < 0.01) compared with other
groups.[19

Steven D et al reported the result of ITG therapy in
patients with intractable Meniere's disease & they found
complete control of episodic vertigo initially in 20 of 21
patients (95.2%). However, 6 of 20 responders (30%)
developed relapsing symptoms within 12 months.
Retreatment was successful in 75% of these patients. Overall,
hearing was preserved or improved in 62% of cases, worse in
24%, and not yet tested in 14%. When the cumulative dose of
gentamicin was <4 injections in the first week, only 1 of 14
(7.1%) lost hearing. Thus, they concluded that intratympanic
gentamicin offers better risk/benefit outcome than other
invasive therapies for intractable Meniere's disease.[20]

According to the study performed by Perez N et al in
2003, Vertigo was controlled in 83.1% of the 71 patients.
Recurrence of vertigo after initially complete control was
noted in 17 patients. In 13 of these patients, this was cured by
another course of intratympanic injections of gentamicin.
Hearing level as pure-tone average was unchanged 2 years
after treatment, but hearing loss as a result of gentamicin
injections occurred in 23 patients at the end of treatment and
in 9 and 11 patients at 3 months and 2 years after the
treatment, respectively. Thus, their findings are closely
resembling those found in the present study regarding
control of vertigo. So from the findings of their study, Perez et
al concluded that, ending weekly intratympanic injections
when clinical signs of vestibular deafferentation appear can
control vertigo in the majority of patients, and it is a useful
alternative, together with other surgical options, for the
treatment of patients with Meniere's disease who do not
respond to medical treatment.[21]

Similar results were reflected by Gilony D et al in 2004,
who reported that following treatment, 20 (87%) patients no
longer experienced vertigo attacks, while 16 of them (69.6%)
reported full functional recovery. Two patients (8.7%) did
not respond to treatment, and therefore, underwent surgical
procedures. One patient (4.4%) did not complete therapy.
The mean change in hearing examination was non-significant.
However, two of the 21 patients suffered a change from
moderate to severe hearing loss to complete deafness (9.5%).
There was no case of post treatment infection or permanent
tympanic perforation.

Thus, the authors commented that, Intratympanic
gentamicin injection is a simple and safe procedure for
intractable Meniere's patients, with a high success rate and
low risk for hearing deterioration. It is recommended for
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patients with continuous functional disability prior to
surgical treatment.[22]

In a recent study published by Veronica R et al. in 2013, it
was possible to achieve complete control of vertigo attacks in
60% (Class A) of the patients and effective control in the 88%
(classes A and B). 16% of the cases needed two cycles of
treatment in order to obtain these results. Regarding hearing
outcome PTA remained unchanged in 18 patients (72%); it
improved in 4 patients (16%; maximum 17, 5 dB); and it
worsened in 3 patients (12%; maximum 18, 7 dB). With
regard to patients who received a second cycle of treatment,
PTA did not change in 3 patients (75%) and it worsened in 1
patient (25%) after the second cycle. In view of the results,
they concluded that gentamicin administration for intractable
Meniere’s disease is a relatively safe and effective treatment
for the control of vertigo attacks.[23]

In connection with mechanism of action of gentamicin,
Minor LB pointed out that Gentamicin may relieve vertigo
due to its toxic effects on the dark cells and the stria
vascularis of the labyrinth without causing any changes in the
vestibular function.[24]

In the present study the patients were followed up for 6
months after the final dose of intratympanic gentamicin
injection. According to age group, only 1 out of 3 patients
showed complete improvement of vertigo in older age group
(59-74 years), but in younger age group (22-40 and 41-58
years) all patients had complete improvement of vertigo.
Overall improvement of vertigo was in 87.5% of patients in
category A range (Complete) and 12.5% of patients in
category B range (Substantial), which almost correlates with
the work done by previous authors. The ‘p value’ here is
<.0001 which is statistically significant; i.e. it signifies
intratympanic gentamicin as a statistically proven treatment
policy for intractable vertigo in a case of Meniere’s disease.

With use of intratympanic gentamicin as a treatment
protocol, only 12.5% of the patients treated with gentamicin
showed a further hearing loss audiometrically whereas the
control group showed no hearing loss. This has got a ‘p value’
of 0.144 which is not statistically significant indicating that
ototoxicity of intratympanic gentamicin is not significant.
Thus, the procedure of intratympanic gentamicin appears
safe & effective in symptom control without incurring any
significant hearing handicap to the patients, thus ultimately
improving the quality of life of the patients.

CONCLUSIONS

Low dose intratympanic gentamicin administration is a safe,
effective & relatively simple method to control symptoms in
patients with intractable Meniere’s disease. However, a larger
study is necessary to establish the dosing interval & definite
signs of improvement in disease control.
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