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Abstract Intratympanic gentamicin has become an

accepted standard of care for Ménière’s disease. But there

still exists controversies regarding the dosing protocol as

well as the drug concentration for optimum control of

vertigo and hearing preservation. To determine if 20 mg of

intratympanic gentamicin administered once a month for a

maximum of 2 months can alleviate intractable vertigo

caused by definite Ménière’s disease with hearing preser-

vation. Once diagnosed with definite Ménière’s disease as

per AAO–HNS criteria, the patient was given 0.5 ml of

40 mg/ml intratympanic gentamicin. Follow-up was done

at 1-month and 6-month post-treatment. If at 1-month

review patient continued to have vertigo one more dose of

intratympanic gentamicin was administered. Thirty-two

patients were included in the study. Seventeen patients

(53.1%) received one dose and 15 patients (46.9%)

received two doses of intratympanic injection. We

achieved an effective vertigo control of 59.4% and com-

plete vertigo control rate of 53.1%. Worsening of symp-

toms was noted in 1 patient. Hearing was preserved in all

patients except for one. Among the patients who attained

effective vertigo control, 72.2% had dead labyrinth at

6-month cold caloric status. A single injection of 20 mg

intratympanic gentamicin can alleviate intractable vertigo

caused by definite Ménière’s disease with hearing preser-

vation. Non-responders may be given a second dose after

one month. Intratympanic gentamicin is a simple, cheap

treatment that can be carried out in an out-patient setting.
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Introduction

In 1956, Schuknecht first introduced the use of intratym-

panic aminoglycosides (streptomycin) for Ménière’s dis-

ease. The treatment was soon abandoned because of the

resulting profound sensorineural hearing loss. It was almost

two decades later in 1978 that Lange revived the therapy

again and he suggested the use of gentamicin instead of

streptomycin. Beck and Schmidt later brought about the

modifications in the drug dosing and popularized the

therapy [1].

In the present scenario, intratympanic gentamicin has

become an accepted standard of care for Ménière’s disease.

But there still exists controversies regarding the dosing

protocol as well as the drug concentration for optimum

control of vertigo and hearing preservation. Transtympanic

drug delivery can be categorized into different techniques

like multiple daily dosing; weekly injections; low dose

technique; continous microcatheter delivery or titration

technique [1].

Low dose intratympanic gentamicin implies both lower

drug concentration as well as the cumulative dose of gen-

tamicin administered. It is evident that lower the dosage

administered better the chance of hearing preservation.

Low dose intratympanic gentamicin claims to control

vertigo with single or maximum two doses. This protocol is

more convenient and cheaper for the patient as well. Also,

low dose intratympanic gentamicin finds applicability in
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patients with mild sensorineural hearing loss and bilateral

Ménière’s disease as it promises superior hearing preser-

vation as compared to the conventional dosing protocols.

Episodic vertigo in Ménière’s disease is the most

handicapping symptom in both active and elderly popula-

tion. It hinders the quality of life of the patient. If the study

shows any improvement in the symptom of vertigo with a

potential hearing preservation it can be made use of in the

treatment of Ménière’s disease. Also, we aim to find the

lowest possible dose for achievement of the same.

Materials and Methods

Selection and Description of Participants

A prospective observational study was conducted on thirty-

two patients fulfilling both inclusion and exclusion criteria.

Objectives of the Study

To determine if 20 mg of injection Gentamicin adminis-

tered via intratympanic route once a month for a maximum

of 2 months can alleviate intractable vertigo caused by

definite Ménière’s disease. Another objective was to assess

the safety of this regime in hearing preservation.

Inclusion criteria: All patients between 18 and 80 years

who were diagnosed as definite Ménière’s disease (as

defined by the Committee on hearing and equilibrium of

the American Academy of Otolaryngology and Head and

Neck Surgery Foundation (AAO–HNS)) with history of

intractable vertigo of more than 12 months duration or

breakthrough while on medical treatment (betahistine

dihydrochloride/labyrinthine sedatives/diuretics) [2].

Patient should have no history of Ménière’s disease in the

contralateral ear and serviceable hearing should be present

in the contralateral ear.

Exclusion criteria Patients with neuro-otological

pathology in the contralateral ear, ipsilateral middle ear

pathology or allergy to aminoglycosides were excluded.

Upon establishing the diagnosis of definite Ménière’s

disease pre-treatment assessment was done using six-point

functional level scale score, cold caloric test, pure tone

audiometry and speech discriminations score. Levels of

disability were recorded using a six point functional level

scale which helps in assessing the effects of episodic ver-

tigo on daily activities [2]. Pure tone average of 500 Hz,

1 kHz, 2 kHz and 3 kHz were taken prior to and after

intervention. A change of more than 10 dB in audiogram

or[ 15% in speech score was considered significant. Cold

caloric test was done by Modified Kobrak’s method. With

the head tilted back at 60�, ice cold water irrigation is done

(5 ml, 10 ml, 20 ml or 40 ml sequentially) and examined

for nystagmus. While response to 5 ml was taken as nor-

mal, no response to 40 ml was taken as dead labyrinth.

Response to irrigation for 5 ml to 40 ml of ice cold water

was taken as hypoactive [3]. Gentamicin (0.5 ml of 40 mg/

ml) was administered via intratympanic route through the

inferior quadrant of tympanic membrane. Follow-up was

done at 1 month and 6 months post injection. Six-point

functional level scale score, cold caloric test, pure tone

audiometry and speech discriminations score were repeated

at each follow-up visit. If at the 1-month follow up patient

continues to have vertigo one more dose of intratympanic

gentamicin was administered. Vertigo control score was

computed based on 6-month post injection vertigo spells

per month. Vertigo control class was determined. Hearing

status was assessed based on the pure tone audiometry and

speech discrimination score results. Vertigo control class

and hearing deterioration was documented as per AAO–

HNS 1995 reporting guidelines [2].

Statistics

Based on the efficacy rate reported with low dose

intratympanic gentamicin in an earlier publication and with

20% allowable error and 99% confidence minimum sample

size came to 32 [4]. All statistical analysis was done using

IBM SPSS Statistics 20 software. All the continuous

parameters were expressed as Mean ± SD and all cate-

gorical variables were explained as either frequency or

percentage. Pearson Chi square test and Fischer exact test

were used for finding association between 6-month cold

caloric test result with vertigo control and number of doses

with vertigo control. Continuity correction test was used

for finding association between change in caloric status and

vertigo control. Wilcoxon signed rank test was used for

comparing the average 6-point functional scale status at

pre-treatment, 1-month review and 6-month review.

Results were considered statistically significant if P value

was\ 0.05.

Results

In the present study the mean age group was

45.56 ± 13.04 years. Of the 32 patients studied, 15

patients i.e. 46.9% were females and 17 patients i.e. 53.1%

were males. Nineteen patients (59.4%) had left sided

Ménière’s disease and thirteen patients (40.6%) had right

sided Ménière’s disease. One dose of intratympanic gen-

tamicin was administered for 53.1% patients (n = 17) and

46.9% (n = 15) patients received two doses of intratym-

panic gentamicin (Table 1).

Seventeen patients (53.1%) achieved complete control

of vertigo, 2 patients (6.3%) achieved significant control of
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vertigo, 6 patients (18.8%) achieved limited and insignifi-

cant control each and 1 patient (3.1%) had worsening of

symptoms (Table 1). Hearing status was unchanged in all

patients except one according to the pure tone audiometry.

Hearing status remained unchanged in 96.8% of patients

and worsening was observed in 3.2% patients with pure

tone audiometry and speech discrimination score (Table 2).

For comparing the 6-month cold caloric test response

and vertigo control class, active and hypoactive response

on 6-month cold caloric test have been combined since the

number of patients in each group was comparatively less.

In patients who had achieved complete or significant con-

trol of vertigo 72.2% patients had a dead labyrinth on cold

caloric test at 6-month follow up, and it was found to be

hypoactive and active in 22.2% and 5.6% patients respec-

tively. In patients who did not achieve adequate control of

vertigo (Vertigo class C, D and E), 41.7% patients had an

active labyrinth on cold caloric test at 6-month follow up

and 33.3% patients had a hypoactive labyrinth. Dead

labyrinth was seen in 25% of the patients. This is found to

be statistically significant using Chi square test (P = 0.024)

(Table 3).

Of the 17 patients who achieved adequate control of

vertigo, 14 patients (73.7%) required only 1 dose of

intratympanic gentamicin and 3 patients (23.1%) required 2

doses of intratympanic gentamicin. Fifteen patients in

whom vertigo control was insignificant, one dose of

intratympanic gentamicin was administered in 5 patients

(26.3%) and 2 doses were administered in 10 patients

(76.9%). Patients who received single dose of intratym-

panic gentamicin were found to have better vertigo control

than patients who received two doses. This found to be

statistically significant using Chi square test (P = 0.014)

(Table 4).

Median of six-point functional score at pre-treatment,

1-month and 6-month follow up are 2, 1.5 and 1 respec-

tively. When comparing the pre-treatment with 1-month

review, pre-treatment with 6-month review and 1-month

with 6-month review six-point functional level scale score

was found to be reduced. This was found to be statistically

significant (Wilcoxon signed rank test) with P value of\
0.001,\ 0.001 and 0.025 respectively (Table 5).

On comparing achievement of effective vertigo control

with the change in cold caloric status at 6 months follow-

up as compared to pre-treatment status, 71.4% of the

patient who had change in caloric status had achieved

effective vertigo control and 28.6% patients did not. Of the

patients who did not have change in caloric status 56.2%

achieved effective vertigo control and 43.8% did not have

significant control of vertigo. However, the results were not

statistically significant. The results were calculated using

continuity correction test (P = 0.631) (Table 6).

Discussion

Medical management of Ménière’s disease is often inef-

fective in reducing or eliminating symptoms permanently.

For many patients with incapacitating symptoms,

intratympanic instillation of gentamicin has proved con-

siderably more successful. The application of a low dosage

of gentamicin is a new frontier in treatment for Ménière’s

disease and is favoured more than the surgical options. This

low dosage is known to cause minor damage to the

cochlea, and post-treatment follow-up have confirmed the

long-term success of the therapy approach.

In our study we aimed to study the treatment outcome of

low dose intratympanic gentamicin in

intractable Ménière’s disease and to assess the safety of

this regime in hearing preservation. As calculation of the

vertigo control score using vertigo spells/month 2 years

post-treatment was not feasible considering the study per-

iod of our study, the post-treatment vertigo spells/month

Table 1 Baseline characteristics of the study population

Characteristics Study population (n = 32)

Mean SD

Age (years) 45.56 13.04

Gender Female (n, %) Male (n, %)

15 (46.9) 17 (53.1)

Side of disease Left (n, %) Right (n, %)

19 (59.4) 13 (40.6)

Number of doses

administered

Single dose (n, %) Two doses (n, %)

17 (53.1) 12 (46.9)

Vertigo class (n = 32) Number Percentage

A 17 53.1

B 2 6.3

C 6 18.8

D 6 18.8

E 1 3.1

Patient profile showing the vertigo class at the end of study period

Table 2 Hearing status 6 months post injection—pure tone

audiometry and speech discrimination score

Pure tone audiometry Number Percentage

Unchanged 30 96.8

Worsened 1 3.2

Total 31 100

Status of hearing at 6 months showing unchanged hearing status in 30

patients
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were taken as the number of spells/month in the immediate

6 months post injection. The same calculation was adopted

in another study done by Kasemsuwan et al. citing the

same reasons [5]. Tinnitus was not evaluated at the follow-

up visits and hence effect of gentamicin on tinnitus was not

assessed.

In the current study, 17 patients (53.1%) received single

dose of intratympanic gentamicin and 15 patients (46.9%)

received 2 doses of intratympanic gentamicin. We

achieved an effective vertigo control rate of 59.4% and

complete control of vertigo was achieved in 53.1% of the

patients. Hearing was preserved in 31 patients (96.8%) and

worsening of hearing was seen in only 1 patient (3.2%). In

a meta-analysis conducted by Chia et al. comparing the

various dosing regimens, complete vertigo control rate of

66.7% was recorded with low dose regime which is

comparable with our study. Worsening of hearing was seen

in 23.7% patients [6]. Casani et al. also conducted a study

comparing the high dose and low dose regime. In their

study, 35 patients were included in the high dose regime

where in total 6 injections were administered (twice a day

for 3 days) and the 42 patients in low dose group received

1–2 injections. 40 mg/ml gentamicin was used. They

reported vertigo control rates of 71.4% and 55% for the

high dose and low dose groups respectively. Hearing status

deterioration was mentioned in 37% patients in the high

dose category and 12% in the low dose category [7]. The

vertigo control rate was comparable with our study but we

achieved better hearing preservation.

But there are other studies which report higher vertigo

control with low dose regimen. Study done by Gode et al.

using single shot of gentamicin (16 mg/ml) reported

Table 3 Relationship of vertigo control with 6-month follow-up cold caloric status

6-month cold caloric test status Vertigo control class A/B Vertigo control class C/D/E

Number % Number %

Active 1 5.6 5 41.7

Hypoactive 4 22.2 4 33.3

Dead 13 72.2 3 25

Total 18 100 12 100

P value 0.024

Table showing active labyrinth in one patient with vertigo control class A/B and in 5 patients in the class C/D/E

Table 4 Relationship of vertigo control class with number of doses administered

Number of doses Vertigo control class A/B Vertigo control class C/D/E

Number % Number %

1 dose 14 73.7 5 26.3

2 doses 3 23.1 10 76.9

P value 0.014

Fourteen patients had good control of vertigo with a single dose

Table 5 Comparison of pre-treatment vs 1-month and 6-month follow-up six-point functional level scale score

6-point functional level scale (n = 32) Median Minimum Maximum

Pre-treatment 2 1 4

1 month 1.5 1 3

6 months 1 1 3

6 point functional scale score Pretreatment-1 month review Pretreatment- 6 month review 1 month review- 6 month review

P value \ 0. 001 \ 0.001 \ 0.025

The comparison of vertigo between pre treatment status and post treatment status at 1 month and 6 months show statistically significant

improvement
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complete vertigo control in 80% patients and hearing

preservation in 100% of the patients [8]. Driscoll et al. also

administered single dose of gentamicin (40 mg/ml) and

attained a complete control of vertigo in 84% of the

patients and significant hearing loss was not seen in any of

the patients. They do mention hearing deterioration in high

frequency in all but one patient (average - 7.5 dB [4].

Quaranta et al. administered 2 doses of 0.5 ml 20 mg/ml

gentamicin and attained a vertigo control rate of 93% and

hearing deterioration was mentioned in only 7% of the

patients. On further administering two more doses they

were able to control vertigo in all patients [9].

Long term follow-up of patients revealed that failure of

treatment usually occurs in the first few months of treat-

ment and once controlled rarely recur [8]. Postema et al.

also mentions that there was not much difference in the

immediate post-therapy period between the gentamicin and

placebo group indicating that better vertigo control was

achieved in long-term follow up [10]. The probable reason

for lower rate of vertigo control in our study, might be

because of the methodology adopted to calculate numeric

value of the vertigo control class (post-treatment vertigo

spells/month in immediate 6 months post-injection was

taken for calculation).

Of the patients who achieved effective control of ver-

tigo, 72.2% patients were found to have dead labyrinth on

6-month follow up cold caloric test indicating that com-

plete vestibular ablation was needed for better vertigo

control. This was found to be statistically significant

(P = 0.024). These findings were similar to the study by

Gode et al. where both VEMP and caloric test were sig-

nificantly correlated with an improvement in general

dizziness status [7]. Chia et al. also found that there was a

higher rate of complete vertigo control with complete

vestibular ablation than with partial ablation [6]. There are

several studies indicating that total lateral canal caloric

areflexia is not necessary in order to make the vertiginous

attacks disappear [1, 11]. In our study also 1 patient with

active labyrinth and 4 patients with hypoactive labyrinth on

6-month post-treatment cold caloric test had achieved

effective control of vertigo. Study done by Chung et al.

mentions similar canal paresis rates in both multiple and

single gentamicin injection groups, 88% and 85% respec-

tively inferring that canal areflexia can be attained with

single dose regimen [12].

In our study on comparing the vertigo control rate and

change in caloric test status post-treatment as compared

with pre-treatment 71.4% who had change in status had

achieved effective vertigo control but 56.2% who did not

have change in status also achieved effective vertigo con-

trol. But the results obtained were not statistically signifi-

cant (P[ 0.05). In a prospective study done by Horri et al.

(once daily injections for 3 days) they had concluded that

induction of vestibular damage in injected ear is essential

for control of vertigo [13].

Our study also reports better vertigo control with single

dose intratympanic gentamicin than two doses (P = 0.014).

Though this is in contraindication with the generally

accepted theory that more the dosage, better the vertigo

control, it is possible that the patients receiving two doses

never responded to treatment at all. Probable assorted

reasons for the same have been cited in literature e.g.

inflammation of middle ear mucosa leading to altered

permeability of round window membrane, presence of a

second membrane over the round window hindering per-

meability [1]. However, Yoon et al. suggested tympan-

otomy and direct application of injection Gentamicin over

round window when intratympanic instillation failed.

Labyrinthectomy and vestibular neurectomy may be tried

in failed cases [14]. Another advantage described by Wu Li

is a reduction in the number of drop attacks along with

control of vertigo (Class A) in 84.6% of their patients with

a single dose [15]. The treatment may be extended to

bilateral cases also without much risk to hearing [16].

When comparing the median of pre-treatment and

1-month and 6-month follow-up six-point functional level

scale, statistically significant reduction was noted indicat-

ing satisfactory control of vertigo resulting in significant

improvement in the patient’s disability status. Similar

results were seen in studies done by Gode et al. and

Driscoll et al. [4, 8]. This goes on to validate that

intratympanic gentamicin provided significant relief of

disability resulting from vertigo spells.

Table 6 Comparison of change in cold caloric test response with vertigo control achieved

Cold caloric status change Vertigo control class A/B Vertigo control class C/D/E

Number % Number %

Present 10 71.4 4 28.6

Absent 9 56.2 7 43.8

P value 0.631

Good vertigo control class was seen post treatment in 19 patients; with 10 patients having active labyrinth
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Study Limitations

A 2-year follow up was beyond the scope of the study

hence vertigo control score was not calculated according to

the AAO–HNS guidelines which might have resulted in

lower vertigo control rates. Recurrence of vertigo after

attaining complete control was not assessed. Delayed

effects of gentamicin on hearing status could not be

assessed as long term follow up was not possible. Effect on

intratympanic gentamicin on tinnitus was not assessed.

Conclusion

A single injection of 20 mg intratympanic gentamicin can

alleviate intractable vertigo caused by definite Ménière’s

disease. Hearing preservation was possible with this regime

proving its safety. Non-responders may be given a second

dose after one month. Treatment protocols with less frequent

administration of gentamicin appear to have a lower risk of

hearing loss than those involving more frequent adminis-

tration of the drug. Partial ablation of vestibular apparatus

with gentamicin is a more appealing option than its surgical

counterparts. Its application can be extended to patients with

mild sensorineural hearing loss and bilateral Ménière’s

disease. Intratympanic gentamicin is a simple, cheap treat-

ment that can be carried out in an out-patient setting.
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preliminary report. J Med Assoc Thail 89(7):979 (PMID:
16881430)

6. Chia SH, Gamst AC, Anderson JP, Harris JP (2004) Intratym-
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intractable Ménière’s disease after intratympanic injection of

gentamicin. Laryngosc 125(4):972–978. https://doi.org/10.1002/

lary.25009

15. Wu Q, Li X, Sha Y, Dai C (2019) Clinical features and man-

agement of Meniere’s disease patients with drop attacks. Eur

Arch Otorhinolaryngol. https://doi.org/10.1007/s00405-

018-5260-5

16. Gayathri H, Rao SS (2016) Low dose intratympanic gentamicin

for control of intractable vertigo. Indian J Otol 22:110–118.

https://doi.org/10.4103/0971-7749.182284

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

123

Indian J Otolaryngol Head Neck Surg (August 2022) 74(Suppl 1):S320–S325 S325

https://doi.org/10.1002/lary.25009
https://doi.org/10.1002/lary.25009
https://doi.org/10.1007/s00405-018-5260-5
https://doi.org/10.1007/s00405-018-5260-5
https://doi.org/10.4103/0971-7749.182284

	Low Dose Intratympanic Gentamicin in Ménière’s Disease
	Abstract
	Introduction
	Materials and Methods
	Selection and Description of Participants
	Objectives of the Study
	Statistics

	Results
	Discussion
	Study Limitations
	Conclusion
	Author Contributions
	Funding
	References




