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Abstract  

A Randomised Control Trial comparing the effectiveness of intratympanic 

Gentamicin with intratympanic Methylprednisolone in the treatment of patients 

with unilateral intractable Meniere’s disease 

 

Objective- To compare the effectiveness of intratympanic Gentamicin with 

intratympanic Methylprednisolone with regards to vertigo control, tinnitus control, 

hearing and functional score improvement in the treatment of symptoms in patients 

with unilateral, intractable Meniere’s disease with non serviceable hearing 

Study design- Randomized prospective parallel group trial 

Setting- Tertiary care centre in south India 

Subjects and methods- Twenty patients with definite unilateral Meniere’s disease with 

average pure tone threshold more than 50 dB in the affected ear were enrolled 

between November 2016 and August 2018. Eleven patients were treated with 

intratympanic buffered Gentamicin (total of 4 injections, 40mg/ml, given on alternate 

days). Eleven patients were administered intratympanic Methylprednisolone (total of 4 

injections, 40mg/ml, given on alternate days). Pure tone audiogram, vertigo episodes, 

dizziness handicap inventory, tinnitus handicap inventory and functional scores were 

compared pre intervention and 3 months post intervention. 

Result- In the gentamicin group, of 11 patients, 7 (63.6%) were completely free of 

vertigo episodes at 3 month follow up. 3 of 11(27.2%) patients in the 
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Methylprednisolone group were vertigo free at follow up. Gentamicin group had better 

post intervention Dizziness handicap Inventory scores (p=0.016) and Functional score 

(p=0.019). The change in hearing in both groups, post intervention was statistically 

insignificant (p=0.36) Conclusion- In patients with unilateral intractable Meniere’s 

disease with hearing loss >50dB and with no improvement on medical therapy, 4 doses 

of 40mg/ml intratympanic Gentamicin results in improvement in total DHI score, DHI 

functional score, DHI emotional score, Functional level scale, with better vertigo 

control rate and no significant worsening of hearing. 
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Introduction  

Meniere’s disease (MD) is described as an idiopathic syndrome of endolymphatic 

hydrops. 

It is a long standing, disabling disorder of disequilibrium and hearing loss that affects 

patients during their activities of daily living. The classical symptoms described in 

MD are vertigo, tinnitus, hearing loss and aural fullness. 

The understanding of the pathophysiology of the disease as well as its clinical co-

relation has transformed over the years on the basis of various clinical experiments, 

autopsy reports and long term follow up of affected patients. However, cure or 

resolution of the symptoms associated with MD has been difficult to achieve. 

Treatment options and rehabilitation options available to patients have also undergone 

significant changes since the disease was first described by Prosper Meniere in the 

19th century. The standard treatment of MD is conservative - lifestyle and diet 

modification and medical - diuretics and betahistine. When these measures fail, 

intratympanic injections of gentamicin or steroid are given. There is no consensus on 

the doses or protocol of intratympanic injections for intractable MD. Regimes differ 

between centers and opinions are divided as to which therapy is more efficacious. 

Hence there is a need for a study that compares two of the common interventional 

treatments used, in the failure of medical therapy. Gentamicin and steroids are the 

common drugs used for instillation into the middle ear through an intact tympanic 

membrane, following failure of medical therapy in the control of symptoms of MD. 

Both Gentamicin and Methylprednisolone have been used as standards of care in 

patients with MD. However, both drugs have problems associated with their usage, 
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including hearing loss, disequilibrium, pain following injections and recurrence of 

complaints. Hence, there has been no standardization of drug dosage or usage in the 

treatment of MD. 

This study was undertaken to objectively compare the efficacy of the 2 drugs when 

administered as an intratympanic injection in patients with intractable unilateral MD, 

in terms of control of symptoms, effects on hearing levels and other possible side 

effects and thereby to help better understand the role of these treatment modalities in 

MD. 
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Aim    

To compare the effectiveness of intratympanic Gentamicin (ITG) with intratympanic 

Methylprednisolone (ITMP) in the control of symptoms in patients with unilateral, 

intractable Meniere’s disease with non serviceable hearing. 
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Objectives  

 To compare the effectiveness of Gentamicin with Methylprednisolone in the 

treatment of intractable unilateral Meniere’s disease by assessing the  

1. Pre and post treatment hearing in both groups  

2. Pre and post treatment tinnitus in both groups  

3. Pre and Post treatment dizziness in both groups  

4. Pre and post treatment class of Meniere’s disease control i.e. functional scale 

achieved in both groups  

5. Side effects if any, in both groups 
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Review of literature: 

History of Meniere’s disease 

In the 1800s, patients who presented with complaints of giddiness and ringing sound 

in the ear, were believed to be suffering from ‘cerebral congestion’. Prosper Meniere 

was a French physician who worked at a deaf mute institute in Paris. He first noted, 

that patients who had damage to the inner ear, complained of vertigo and hearing 

loss(1)  

 

Fig 1. Prosper Meniere(2) 

He presented his paper in 1861 titled- ‘a report on lesions of the inner ear giving rise 

to symptoms of cerebral congestion of apoplectic type’.  

In his first case report he talks about a healthy male who would experience sudden 

attacks of vertigo with nausea and vomiting with no probable cause and with 

intermittent periods of perfect health. This was followed by loud noises in both ears 
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that occurred constantly accompanied with decreased hearing, first in one ear followed 

by the other. Based on this constellation of symptoms, Meniere postulated that they 

were all due to a single disease. With further studies on patients with vertigo and 

following autopsy reports on patients with vertigo and hearing loss, he was convinced 

that these symptoms found origin in the inner ear.  

Following his presentation in 1861, he was cited by Trousseau in a paper on cerebral 

congestion and epilepsy. Trousseau noted that ‘cerebral congestion’ consists of many 

different disorders and cited Meniere’s paper as an example. This lead to lively 

debates at the Academy of Medicine leading practitioners to question the foundations 

and teachings of Hippocrates and Galen. 

However, it was only after his death that Prosper Meniere’s theories and studies on 

inner ear diseases found due recognition.(1) 

 

Meniere’s disease 

Meniere’s disease is a clinical syndrome characterised by the symptoms of fluctuating 

hearing loss, tinnitus, episodes of spontaneous vertigo and aural fullness. However 

these symptoms may present with great variability amongst patients and hence, 

various criteria have been laid down to describe Meniere’s disease. 

The Japanese Society for Equilibrium Research in 1974 proposed a clinical criteria 

to define Meniere’s disease. This comprised of (2) 
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a. attacks of whirling vertigo- dizzy spells, accompanied by nausea or vomiting that 

last several minutes to hours. 

b. Fluctuating cochlear symptoms-fluctuating tinnitus and hearing loss that is 

synchronous with the vertigo attacks, associated with fullness and sensitivity to loud 

sounds in the affected ear. 

c. exclusion of neurological disorders, other cochleovestibular diseases and VIIIth 

nerve disorders 

Based on these criteria, they defined  

‘Definite Meniere’s’- all 3 criteria present - a,b and c 

‘Suspicious or uncertain Meniere’s- any 2 criteria present, a and b OR b and c 

 

Following this, in 1995, the Committee on Hearing and Equilibrium American 

Academy of Otolaryngology- Head and neck Surgery put forth the following 

definitions(2) 

Certain Meniere’s disease- definite MD along with histopathological confirmation 

Definite Meniere’s disease- 2 or more episodes of spontaneous vertigo lasting 20 

minutes or more, with audiometrically documented hearing loss on at least one 

occasion with tinnitus and aural fullness in the affected ear, other causes excluded 

Probable Meniere’s disease-one definitive episode of vertigo with audiometrically 

documented hearing loss on at least one occasion with aural fullness and tinnitus in 

the affected ear. 
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Possible Meniere’s disease- episodic vertigo without documented hearing loss OR 

sensorineural hearing loss that is fluctuating or fixed with disequilibrium but no 

definitive vertigo 

The Barany Society, comprising of neuro-otologists, scientist, physical therapists who 

work in the field of vestibular disorders, set up the classification committee for the 

International Classification of Vestibular Disorders(ICVD) in 2005 to further 

clarify the nature of symptoms in Meniere’s disease.(3)  

Definite MD: 

- Two or more spontaneous episodes of vertigo lasting 20 minutes to 12 hours 

each 

- Sensorineural hearing loss (low to medium frequency) documented 

audiometrically on at least one occasion before, after or during the episodes of 

vertigo 

- Fluctuating aural fullness, tinnitus or hearing in the affected ear 

- Not better accounted for by another vestibular diagnosis 

 

Probable MD: 

- 2 or more episodes of vertigo lasting 20 minutes to 24 hours 

- Fluctuating aural symptoms in the affected ear 

- Not better accounted for by another vestibular diagnosis 
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Low frequency sensorineural hearing loss (SNHL) is defined as an increase in the 

pure tone threshold for bone conduction by at least 30 dB in the affected ear as 

compared to the opposite ear at - each of two contiguous frequencies below 2000Hz. 

In bilateral SNHL the absolute threshold for bone conduction should be 35 dB or 

higher at- each of 2 contiguous frequencies below 2000Hz. SNHL in Meniere’s 

disease can also affect the middle and high frequencies after several episodes of 

vertigo that can progress to cause a pan total hearing loss represented by a flat curve. 

(3) 

A temporal association is noted between vertigo and hearing loss, with patients 

reporting a change in hearing within 24 hours of the vertigo episode. Also, while the 

hearing loss is fluctuating type in the early stages of the disease, it becomes permanent 

after repeated attacks. Once the hearing loss is permanent, the tinnitus also becomes 

permanent. 

Variations in symptomatology 

While most patients report entirely spontaneous episodes of vertigo, some patients 

have reported the presence of dietary triggers like caffeine or a high salt diet that may 

precede these attacks. Patients also report episodes of vertigo triggered by high 

intensity sounds- ‘Tullio’s Phenomenon’. (2)It is believed that this may occur in the 

later stages of the disease, when the advanced hydrops brings the membranous 

labyrinth in closer proximity to the stapes footplate. Patients have also reported 

vertigo episodes that may last less than 20 minutes or more than 24 hours, but both 

these are rare. 
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There can also be complaints of sudden fall i.e. loss of vestibule spinal reflexes lasting 

seconds or few minutes. These are called drop vestibular attacks/ otolithic crisis or 

Tumarkin’s otolithic crisis. 

Familial Meniere’s disease: if one more first or second degree relative fulfils all the 

criteria for definite or probable MD it can be classified as familial MD. It is noted in 

8-9 % of populations of European descent. The usual pattern of inheritance is 

autosomal dominant, however mitochondrial and recessive patterns of inheritance 

have also been reported. (3) The COCH gene on chromosome 14 is reported to be 

involved in familial MD while a mutation in chromosome 6 is reported to be a pre 

disposing factor for familial MD.(4) 

 

Anatomy of the inner ear: 

The inner ear, also called as the labyrinth, comprises of the organs responsible for 

hearing and equilibrium. The inner ear comprises of 2 parts, the outer bony labyrinth 

and the inner membranous labyrinth.  

The bony labyrinth is divided into the vestibule, 3 semicircular canals and the cochlea. 

The membranous labyrinth is also divided into the utricle and saccule (within the 

vestibule), the semicircular canals and the cochlear duct (within the cochlea). Of this, 

the vestibule, with the utricle and saccule and the 3 semicircular canals are involved in 

equilibrium while the cochlear duct is responsible for hearing. 
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Fig 2. Diagram of inner ear anatomy(5) 

The bony labyrinth is filled with fluid viz perilymph, while the membranous labyrinth 

is filled with endolymph. Endolymph from the saccule and utricle drains into the 

endolymphatic duct (ED) which travels to the petrous part of the temporal bone where 

it lies in close association with the dura mater. Here, the duct expands to form a sac 

from where endolymph can be secreted and absorbed. The endolymphatic sac (ES) 

terminates in the epidural space of the posterior cranial fossa 
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Fig 3. Diagram showing membranous labyrinth(5) 

 

The aqueduct is visible on computed tomography, and the normal ED and ES with its 

stroma can be seen on magnetic resonance (MR) imaging. The duct is seen as a single-

lumen tubule about 2 mm in length while the sac is much larger and formed of a 

highly complex structure of interconnecting cisterns, crypts and tubules. The proximal 

part of the sac which is intra osseous is seen to be lying within the transversely 

widening, vertical segment of the aqueduct and is covered posteriorly by a thin scale 

of bone posteriorly called the operculum. The distal extra osseous portion of the sac 

rests on a groove on the posterior wall of the petrous part of temporal bone, between 

the layers of dura. The extra osseous portion of the sac may vary from 5 to 7 mm in 

width and 10 to 15 mm in length. The bony aqueduct measures 6 to 15 mm in length 

and 3 to 15 mm in width. In human foetuses and new-borns up to 1 year of age, the 
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sac consists of a single lumen. Tubularity develops rapidly and becomes of adult 

complexity by 3 or 4 years of age. The tubules of the ES are oriented longitudinally, 

are more complex in its proximal and middle portions, and more confluent distally. 

The periductal and perisaccular supportive tissue is well-vascularized and loose until 

it gradually condenses distally to merge with the dura. The duct and sac contain only 

small amounts of endolymphatic fluid and are not surrounded by perilymph. The 

remaining of the membranous labyrinth comprises of smooth-walled channels, filled 

with large quantities of endolymph, lying along ducts with even larger amounts of 

perilymphatic fluid. The arterial supply of the endolymphatic duct and sac is the 

occipital artery. Venous drainage is into a vein near the external opening of the 

aqueduct and through venules that drain into the sigmoid sinus. The duct and sac 

perform absorptive and secretory, phagocytic and immunodefensive functions. The 

bony aqueduct has been extensively studied using multidirectional CT in its role in 

Meniere disease. MRI studies show that patients with Meniere disease often have a 

small or invisible endolymphatic sac and this lack of visibility is found to correlate 

with the clinical course of the disease. Contrast enhancement may be seen when the 

duct or sac is inflamed. Sacs distended with endolymph can be seen protruding from 

the large aqueduct using MRI  on T2-weighted images.(6) 

 

The endolymphatic sac is lined by cuboidal and squamous cells and the lumen of the 

duct measures 0.1-0.2mm in diameter. The sac can be divided into 3 parts 

-Proximal part- rugose 

-intermediate part 
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-Distal part- smooth 

The lumen of the sac contains macrophages, cell debris and blood cells, mainly 

leukocytes. (3) 

The functions of the endolymphatic sac have been described by Gibson and Arenberg 

as (3) 

- Resorption of water from the endolymph 

- Participation in ionic exchange 

- Removal of debris 

- Immunodefense of the ear 

- Inactivation and removal of viruses 

- Secretion of glycoproteins and saccins that increase production of endolymph 

Production and circulation of endolymph:  

Endolymph is believed to be produced by the dark cells of the stria vascularis in the 

scala media. From the scala media, it circulates through the cochlear duct, and via the 

ductus reunions, enters into the saccule. From the saccule, endolymph enters into the 

endolymphatic duct and to the endolymphatic sac. The endolymph is then absorbed 

through the intact wall of the endolymphatic sac and then enters into CSF 

circulation(7) 

Flow of endolymph: 

Dark cells in stria vascularis-»  scala media -» ductus reunions-» saccule-» 

endolymphatic duct -» endolymphatic sac -» reabsorbed into CSF 
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Chemical composition of inner ear fluids: 

The chemical composition of inner ear fluids has been found to be as follows (3) 

Ion Endolymph Perilymph Csf 

Sodium (meq/L) 5 140 152 

Potassium (meq/L) 144 10 4 

Protein mg/dl 126 200-400 20-50 

Glucose mg/dl 10-40 85 70 

 

 

Fig 4. Diagram showing inner ear fluids and their ionic composition (5) 
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While endolymph is rich in potassium ions, the perilymph is deficient in potassium. It 

is this difference in the ionic composition of the fluids that contributes to the clinical 

symptoms associated with the disease 

Pathophysiology  

The classic pathological lesion of Meniere disease is termed endolymphatic hydrops. 

This lesion can be definitively diagnosed only by post-mortem histopathologic 

analysis of the temporal bone. The condition is associated with endolymphatic 

hydrops with distortion and distention of the membranous, endolymph-containing 

portions of the labyrinthine system. Multiple potential causes of endolymphatic 

hydrops have been proposed  

Theories of aetiology of Meniere’s disease: 

1. Blockage at the endolymphatic sac or duct 

2. Hypoplasia of the vestibular aqueduct 

3. An immunologic mechanism 

4. Genetic predisposition 

5. Viral aetiology 

6. Vascular aetiology 
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Fig 5. Diagram to show endolymphatic hydrops(5) 

 

Endolymphatic hydrops has been a very common pathologic finding in temporal bone 

histopathologic investigations, since it was first recognized and reported by Hallpike 

and Cairns and Yamakawa. 

It was Kimura in 1967 who proved that endolymphatic hydrops could be caused due 

to blockage of the endolymphatic duct. This was done by inducing experimental 

endolymphatic hydrops in guinea pigs by blocking the endolymphatic sac and duct. 

This evidence finally proved that the flow of endolymph was towards the sac and that 

obstruction along this path could cause hydrops.(8) 

Histopathologic sections of the inner ear, in patients with documented symptoms 

suggestive of Meniere’s disease, demonstrate ballooning out of the saccular 

membrane, commonly making contact with the vestibular aspect of the footplate of 

the stapes. 
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Hence it can be concluded that any anatomical or physiological blockage to the flow 

of endolymph could cause symptoms and it is this symptom complex that is currently 

labelled as Meniere’s disease. 

However, it is the sudden, intermittent attacks with intervening periods of good health 

that pose a problem as to its pathophysiology. 

 

Once such theory to explain the intermittent symptoms of Meniere’s disease is the 

‘rupture theory’ 

Schuknecht et al reported that ruptures (fistulae) in the membranous labyrinths 

between the endolymphatic and perilymphatic space have been noted post mortem. 

Rupture of an inner ear membrane, which may cause electrolyte imbalance, has been 

thought to be a cause of an acute attack of MD with sudden vertigo and hearing loss. 

The resulting biochemical gradient depolarizes the cochlear and vestibular hair cells, 

resulting in acute loss of function. Once pressure between the endolymphatic and 

perilymphatic space is equalized, the membrane rupture can seal over. Ion "pumps" 

restore the normal gradient and hair cell function. In cases of MD, thin monomeric 

labyrinthine membranes have been noted, probably secondary to multiple ruptures that 

occur during the course of the disease.(9) It is important to remember that only the 

surface of the Organ of Corti is bathed in endolymph while the main body of hair cells 

and support cells are bathed in perilymph. Repeated ionic insults eventually lead to 

degeneration of the hair cells. Cytologic changes in hair cells with potassium ion 

intoxication have been suspected to be responsible for the hearing loss that occurs in 

MD. 



35 
 

  

 

 

In some other studies, there has been an alternative theory that is proposed to explain 

the episodic vertigo. Distension of the endolymphatic space due to increased 

secretions from the stria vascularis or a blockage in the outflow of endolymph, can 

cause a mechanical deflection of the macula and the crista ampullaris. This could 

cause movement of the otoliths that leads to the subjective sensation of vertigo.(10) 

 

The temporal bones of patients with a long standing clinical history of MD having 

severe sensorineural hearing loss demonstrate loss of cochlear hair cells and spiral 

ganglion cells, mainly in the apical turn of cochlea. It has been shown that primary 

dendritic neuronal degeneration spreads along the cochlea, resulting in a decrease in 

density of hair cells. The permanent threshold shift of hearing is related to this 

degeneration of sensory elements and reduction in density of hair cells (9) Also, 

hydropic distension of the inner ear is believed to mechanically alter the travelling 

sound wave, and may be responsible for the fluctuating hearing loss and low 

frequency hearing loss noted early in the disease(3) 

The tinnitus that is noted in such patients is believed to be secondary to the 

sensorineural hearing loss. 

As reported by most studies, the symptom complex of Meniere’s disease is best 

explained by a combination of endolymphatic hydrops causing mechanical alterations 

along with biological and biochemical factors. 
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Animal studies have shown that calcium is transported into the endolymph of cochlea 

and out of endolymph in the saccule and utricle. The possibility that endolymphatic 

hydrops may arise from disturbance in calcium flow rather than changes in endolymph 

volume has been debated. One of the main regulators of the electrochemical gradient 

within the cochlea is the stria vascularis. This structure is also responsible for the 

production of endolymph. In temporal bone studies, relative ischemia of the stria 

vascularis has been described in patients with a history of MD. Whether this ischemia 

is the result or cause of the hydrops remains to be determined, but these findings serve 

as additional evidence that dysregulation of the electrochemical gradient may be a 

pathophysiologic mechanism(11) 

 

Incidence and demographic profile of patients in literature 

 

In view of the diagnostic dilemma associated with the disease, various studies have 

attempted to report the incidence of Meniere’s disease. Globally the incidence has 

been reported to be around 10-20/ 100,000 (3) 

Stahle et al in 1973 studied the incidence among the population of Sweden and found 

an incidence of 46/100,000. Wilmot in Ireland has reported an incidence of 10-

20/100,00 while studies in Japan carried out from 1975 to 1990 corroborated an 

incidence of 16-17/100,000 population.  

In the USA, Wladislavosky and Waserman, studied the population in Minnesota 

between 1953 -1980 and have reported an incidence of 15.3/100,000. 
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Paul Selvakumar et al from South India have presented literature suggestive of an 

incidence of 15.6/100,000(12)amongst the Indian population. Other demographic 

features reported include, male: female ratio of 2.6:1 with the average age of diagnosis 

being 45 for males and 39 for females. 84% of the patients presented with hearing loss 

while 79% complained of typical intermittent dizziness. 87% also complained of 

tinnitus while 71% had aural fullness. (5) 

The first symptom in MD is usually reported between the 2nd to the 4th decade of life 

with the disease becoming manifest most commonly in the 4th decade. While MD has 

not been commonly reported in childhood, there have been reports of patients as 

young as 6 years of age. (4) 

 

Natural history of Meniere’s disease: 

Patients with MD have been noted to be poor historians with respect to the temporal 

profile of symptoms reported. While this could be due to the anxiety and troublesome 

nature of symptoms, it is also noted that most patients tend to remember the more 

bothersome of the symptoms before the others. This means that while hearing loss or 

aural fullness may precede the onset of vertigo, a number of patients note the onset of 

their disease with the onset of vestibular symptoms as they are more disabling. 

(4)Vestibular symptoms associated with Meniere’s disease can include episodic 

vertigo with nausea/ vomiting or both, a feeling of disequilibrium or imbalance and 

drop attacks. Drop attacks are described as sudden loss of muscle tone due to 

vestibular disequilibrium that causes the patient to fall violently to the ground. These 

have been described as ‘falling spells of Tumarkin’ (3) (5) 
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Classical Cochlear symptoms described are progressive, fluctuating sensorineural 

hearing loss, tinnitus and intolerance of loudness.(13)During the course of the disease, 

cochlear symptoms often supersede vestibular symptoms. This is probably explained 

by the fact that hydrops normally begins in the pars inferior of the labyrinth and the 

cochlear duct. However because vertigo is a more disturbing symptom, its onset is 

often marked as the onset of the disease, whereas the cochlear symptoms may have 

preceded it. Various descriptive studies have noted that vertigo is frequently reported 

to be the most disabling symptom of Meniere’s disease (3) followed by hearing loss. 

The duration and severity of the vertigo maybe varied and have been found to last 

from 1 hour to more than 24 hours. The frequency of attacks also varies with patients 

reporting as many as 60-100 attacks per month.  

During the early stages of the disease, hearing loss is found to involve mainly the 

lower frequencies. (Rising audiogram). With progression of the disease, higher 

frequencies are affected and patients can present with flat audiograms. (3) 

 

Fig 6. Audiogram showing low frequency hearing loss(2) 
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Fig 7. Audiogram showing hearing loss involving all frequencies- flat audiogram(2) 

 

 Usually, hearing is found to deteriorate during the first few years of the disease and 

eventually the labyrinthine loss of function ceases and the disease stabilizes. The 

Committee on Hearing and equilibrium has staged certain Meniere’s disease based on 

the PTA at presentation. The PTA has been taken as the average threshold of hearing 

at 0.5, 1, 2 and 3 kHz.(14) 

Stage 1         PTA <25 

Stage 2         PTA 26-40 

Stage 3         PTA 41-70 

Stage 4         PTA >70 

The natural history of the disease can be progressive or non progressive. Patients with 

progressive disease do not respond to medical therapy and present with incapacitating 

symptoms and are candidates for surgical management. When the disease is non 
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progressive, patients can be managed on medical therapy. The natural history of 

Meniere’s disease is unpredictable. It is typically unilateral at onset, following which 

the frequency of attacks first increases, then decreases. Bilateral ear involvement is 

more common with increasing disease duration: 15% in the first 2 years, 35% after 10 

years, and up to 47% after 20 years(15) 

Based on the natural history of the disease, Filipo and Barbara (3) have described a 

staging system 

Disabling stage 1- patient presents with full blown symptoms 

Stabilised stage 2- absence of vertigo 

Bilateral stage 3- progression to involve opposite ear 

The incidence of bilateral disease at onset has been reported to vary from 2% to 

78%(3) Paparella and Griebe analysed 360 patients and found that 1 in 3 patients with 

Meniere’s disease had bilateral symptoms. In order to aid the diagnostic criteria of 

bilateral disease, Greven and Oosterveldt established a need for sensorineural hearing 

loss of more than 15dB in the contralateral ear with tinnitus and presence of 

recruitment.  However, Conlon and Gibson, studied the incidence of hydrops in 

asymptomatic contralateral ears and found that 10% of ears had electrocochleography 

readings suggestive of hydrops. This frequency of bilateral disease indicates the need 

for conservative management of Meniere’s disease whenever possible. 

There are a number of patients who present with partial symptoms and cannot be 

characterised as typical Meniere’s disease. Hence, atypical Meniere’s disease can 

further be divided into 
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a. Cochlear Meniere’s disease- fluctuating, progressive sensorineural hearing loss 

associated with aural pressure in the absence of vestibular symptoms or findings. 

b. Vestibular Meniere’s disease- occurrence of episodic vertigo and disequilibrium 

associated with pressure in one or both ears. 

 

Delayed endolymphatic hydrops: 

It represents a clinical condition characterized by episodic vertigo of delayed onset, 

causing sudden and profound sensorineural hearing impairment in one ear. 

Schuknecht in 1978 elaborated on its aetiology and  put forward the term of ‘delayed 

endolymphatic hydrops (DEH)’, and, for the first time, categorized it into two types: 

ipsilateral and contralateral. Ipsilateral type refers to profound hearing loss followed 

by vertigo at the same ear. In the contralateral counterpart, hearing loss develops prior 

to vertigo of the contralateral ear. Pathophysiologically, DEH shares some features 

with Meniere’s disease, such as the endolymphatic hydrops and can be treated using 

the same principles.(16) 

 

 

Differential diagnosis for MD 

 

Vestibular migraine- migraine and MD can be inherited as a cluster of symptoms. 

While fluctuating hearing loss, tinnitus and aural fullness may occur in vestibular 

migraine, the hearing loss does not progress to severe hearing SNHL over the years. 

Hearing loss in vestibular migraine, when it does occur, is bilateral from the onset. As 
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endolymphatic hydrops has been reported in patients with vestibular migraine, some 

scientists attribute the overlap in symptomatology to a common ion pump 

dysfunction(3) 

 

Autoimmune inner ear disease- this is a syndrome characterised by rapidly 

progressive, fluctuating, bilateral SNHL that occurs over a period of days to months. 

Vestibular symptoms may be present in 50% patients with systemic autoimmune 

disorder noted in 15-30%(3) 

 

Transient ischemic attack and stroke- blood supply to the inner ear is from the 

vertebro-basilar circulation. TIAs characterised by combined audio vestibular 

symptoms commonly result from ischemia of anterior inferior cerebellar artery which 

branches to the internal auditory artery. Basilar artery occlusion can also cause these 

symptoms. Transient giddiness, with tinnitus and hearing loss may occur as a 

premonitory TIA prior to a stroke which causes permanent hearing loss or permanent 

vestibular loss.(3) 

 

Testing for Meniere’s disease  

While the diagnosis of MD is primarily clinical in nature, there are various tests that 

can be used to aid our understanding and staging of the disease. At present, there is no 

pathognomic test available for the diagnosis of MD. However, some more specific 

information about the function of the inner ear can be acquired while performing the 

electrophysiological studies. 
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Caloric testing: this is a test of function of the semicircular canals. Here, irrigation of 

the external canal with hot or cold water causes the endolymph within the ipsilateral 

semicircular canal to move. The direction of movement of the endolymph causes the 

cupula to be deflected causing excitation of the vestibular nerve endings that causes 

nystagmus, Reduction in the caloric response in the affected ear in MD has been 

observed in 42-79% of patients, with absent caloric reflexes reported in  6- 11% (7) 

 

Head impulse test: this test assesses the integrity of the vestibule- ocular reflex 

during rapid head movements. The VOR is mostly preserved in patients with MD with 

only 13% of patients having been reported to have an abnormal head thrust test(10) 

This tells us that MD preserves the semi-circular canal function. 

 

VEMP: The vestibular evoked myogenic potential (VEMP) tests the sacculocolic 

reflex. The afferent limb of this reflex lies within the acoustically sensitive cells in the 

saccule which carry the sound reflexes via the inferior vestibular nerve. The efferent 

limb terminates in the fibres of the sternocleidomastoid muscle of the same side. The 

VEMP response is dependent on the threshold and frequency of the testing sound as 

well as the resonating properties of the saccule. In endolymphatic hydrops, the 

resonance properties of the saccule are affected. VEMP responses were found to be 

reduced in 51-54% of patients with MD.(10) Patients who complain of drop attacks 

have also been found to have a greater reduction in their VEMP responses. VEMP can 
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be used to measure severity of disease in MD as well as to provide prognosis on 

bilateral disease.(10) 

 

Pure tone audiometry: This is the basic audiological test used in the diagnosis and 

follow-up of MD. It also has a role in disease staging, prognosis and treatment 

decisions. Progressive, fluctuating sensorineural hearing loss that initially affects low 

frequencies is the classical finding in MD. While low frequencies are more common, 

hearing loss can affect all frequencies in advanced disease, which is represented by a 

flat audiogram. Configuration of the audiogram however, cannot objectively diagnose 

MD since there is no specific pathognomonic audiometric pattern described. 

According to the AAO HNS CHE guidelines, the mean pure tone air conduction 

hearing threshold noted at the frequencies of 0.5, 1, 2, and 3 kHz determines hearing 

level. Pure tone hearing thresholds at 125 kHz and 8 kHz can determine 98% of 

patients without Meniere’s disease and 94% of patients with. Also, the presence of 

moderate-frequency (500-2000 Hz) and high-frequency (2000-8000 Hz) hearing loss 

at the onset of diagnosis worsen the prognosis of hearing.(18) 

Speech audiometry: due to hearing deterioration, it has been found that the speech 

discrimination score and speech reception threshold are also impaired in MD. The 

mean speech discrimination score has been found to be 53% or lower in long-term 

disease. The speech discrimination scores and speech reception thresholds in patients 

whose hearing thresholds are 40 dB or above are worse compared to MD patients with 

better hearing. (11) 
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Mutifrequency tympanometry: Multifrequency tympanometry (MFT) is able to 

measure eardrum impedance by changing the frequency of the sound wave used for 

measurement; thus measuring resonance frequency and conductance. MFT performs 

measurements by continuously changing frequencies, and is able to measure 

conductance, susceptance, and admittance (reciprocal of impedance). When the 

frequency is increased, conductance shows bimodal peak beyond resonance 

frequency, unlike susceptance and admittance. Darrouzet et al., recently reported that 

measurement of G width (the width of the bimodal peaks for the waveform obtained 

in tympanometry when measuring conductance at 2000 Hz) with MFT can be used to 

determine endolymphatic pressure. Franco-Vidal et al. in a French study, reported that 

measurement of G width with MFT can be used to diagnose MD. Resonance 

frequency measured by MFT is approximately 750–1100. Conductance clearly 

presents bimodal peaks around 2000 Hz. Patients with Meniere’s disease have been 

found to have increased G width. In MD patients, there is a possibility that there is a 

potential EH in the unaffected side, although there is no symptom. In addition to the 

affected ear of MD patients, the G width of the unaffected ear was also wider than that 

of the controls. Literature shows that 140– 200 daPa may be appropriate as the cut-off 

value for G width for diagnosis of MD. MFT causes little discomfort for patients, 

requires little time to perform, and can be performed by paramedics. Thus, MFT could 

be a simple EH screening test. MFT may be useful in screening for MD and 

measurement of change in G width over time might be effective in clarifying the 

status of MD.(19) 
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OAE: Otoacoustic emissions (OAE) - distortion product, are more sensitive in the 

diagnosis of MD than audiometry; hence, the use of OAE is recommended, 

particularly during the glycerol test. It was reported that delayed evoked and distortion 

product OAE amplitudes were lower in the non-affected ears of patients with MD than 

in healthy control subjects.(11) Data in literature suggests that OAEs may help 

monitor the initial phase of MD and may be able to identify the precise cochlear site 

involved in an MD crisis. De Kleine et al suggested that the smaller DPOAE 

amplitude in the ears affected by MD are probably caused by inner ear mechanical 

alterations related to the hydrops. During the hydrops phase in MD, the DPOAEs are 

found to be amplified.  DPOAEs are very sensitive to intracranial pressure variations 

and can adequately monitor the glycerol effects on recovering the hearing threshold 

impaired by labyrinthic hydrops.  

OAEs may be a reliable, non-invasive and, above all, low-cost method for monitoring 

the entity of cochlear damage in MD patients, particularly for monitoring disease 

progression. (20) TEOAEs (transient evoked OAE) and DPOAEs can equally identify 

inner ear damage, as in the hydrops phase of MD, because of the pressure effects on 

the basilar membrane and, as a consequence, on OHC functionality. DPOAEs might 

be more accurate than TEOAEs for monitoring inner ear alterations hydrops-induced 

and for following the effects of glycerol testing 

BERA: In wave I-Prolonged latency, decreased amplitude or complete disappearance 

with prolonged latencies between waves, or impaired wave morphology are the typical 

findings observed in cochlear pathologies, but they are valuable for MD only in the 

differential diagnosis of retrocochlear lesions. An ABR technique called “cochlear 
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hydrops analysis masking procedure” (CHAMP) has been introduced. It involves the 

measurement of the difference between the wave V latency with a single-click 

stimulus compared to the wave V latency obtained with a masking noise at 0.5 kHz 

frequency in addition to a click stimulus. It was found that healthy controls could be 

differentiated from cases with MD with 100% sensitivity and 100% specificity. An 

abnormal CAR- complex amplitude ratio value (CAR value below 0.95) has been 

found to have 95% specificity and 90% sensitivity. The CHAMP test can demonstrate 

the presence of active MD and also the progress of disease during treatment and on 

follow-up. It has also been noted that the incidence of fluctuant hearing loss and 

vertigo increased in patients if their CAR value was 0.975 or below. (11) 

ECochG: It has been found to be the most valuable electrophysiological diagnostic 

test for endolymphatic hydrops.  It assesses the cochlear bioelectrical activity that 

occurs on auditory stimulation of hair cells. ECochG can be performed by placing the 

electrode on the tympanic membrane, on the promontory (transtympanic) or in the 

external auditory canal. It measures cochlear microphonics, summating potential (SP), 

compound action potential (AP) and the ratio of these values to each other. The 

common findings are an increased ratio of SP/AP (above 0.4), an enlarged SP wave 

(above 3 ms), and prolonged AP latency (above 0.2 ms). The larger SP wave could be 

related to an increase in the endolymphatic volume, which creates a mechanical 

distortion along the organ of Corti and alters the characteristics of the SP. The normal 

SP/AP amplitude ratio is 0.50 for the canal electrode, 0.40 for the tympanic membrane 

electrode, 0.30 for the transtympanic electrode, and 0.34 for the extratympanic 
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electrode. Transtympanic ECochG is more specific and sensitive than extratympanic 

ECochG.  

ECochG however is affected by the stage and duration of the disease. If the patient has 

severe hearing loss, it can be difficult to observe the waves. ECochG can be more 

sensitive to MD if patients are tested when they are symptomatic. However this is not 

clinically feasible. If the patient is not in an acute attack stage the sensitivity decreases 

to 60%. Because ECochG has low sensitivity in patients with insignificant symptoms, 

it can be inconclusive in the diagnosis of possible or probable MD. An increased 

SP/AP ratio is found in 71% of patients in stage 1, 82% in stage 2, 85% in stage 3, and 

90% in stage 4 disease. Parameters that increase the sensitivity of EcochG include- 

SP/AP curve area ratio(especially in early-stage MD), stimulus biasing ratio which 

increases the sensitivity of ECoG up to 85% while the graphic angle measurement 

raises the sensitivity of ECoG to 89%. Even if vertigo attacks disappear completely 

after treatment, the SP/AP ratio does not recover. Hence, ECoG is an informative test, 

and can be used in the prediction of when the disease will be bilateral, decision of 

treatment choices, or renewal of the treatment method. (11) 

Dehydration test: Following oral intake of glycerol after recording a basal 

audiogram, a second and third audiogram are performed at the 90th minute and 3rd 

hour. An increase of 10 dB or more in the pure tone hearing thresholds or an increase 

of 10% or above in the speech discrimination score at two or more frequencies is 

indicative of a positive test result. A positive result is indicative of endolymphatic 

hydrops. With an average sensitivity of 66%, the sensitivity of the glycerol test is 

higher at the beginning of symptoms (83.3%) and it is lower in the remission inter-
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attack period (43.1%). A positive glycerol test result is an evidence of fluctuating 

hearing. It denotes that the disease is just in the early stage, and endolymphatic sac 

surgery works better in these patients. The combination of ECochG and dehydration 

tests enhances the diagnostic sensitivity in hydrops, the prognosis of MD variants, and 

whether they transform into a classical form. Also, the reliability of the diagnosis of 

hydrops in the contralateral asymptomatic ear also improves by combining these two 

tests. (11) 

Electronystagmogram (ENG): In Meniere’s disease, spontaneous nystagmus is seen 

in the ipsilateral ear before vertigo and in the contralateral ear when an attack starts. 

The most common finding in ENG is a decreased vestibular response of the affected 

ear due to hydrops. The sensitivity of ENG in the diagnosis of MD is approximately 

50 %( 11) 

Other tests: In literature the use of some techniques including vestibular autorotation 

test, video-oculography, and traveling wave velocity measurement have been noted 

for the diagnosis of MD. However, because these tests are not used routinely, there is 

no general consensus on their diagnostic validity and reliability (11) 

Prognosis of hearing loss 

When hearing loss at the initial visit is in the middle to high frequencies it is a factor 

of poor prognosis of the hearing in patients with Meniere’s disease, because the 

hearing loss at low frequencies is fluctuating and can be reversible at the early stage of 

the disease while that at high frequencies tends to be irreversible and progressive. 

In patients with poor hearing prognosis, the hearing loss progresses during the first 2 

years after the onset of the disease, and stays flat to approximately 50 dB at the later 
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stage of Meniere’s disease. In those with a good prognosis for hearing, it shows no 

further progression over the first 2 years, and becomes constant to approximately 35 

dB at the later stage of the disease. Many studies have found that the hearing loss in 

Meniere’s disease deteriorated over time within the first several years of the disease 

and was followed by a stabilization of moderate to severe hearing loss. A study by 

Gosato et al in 2014 showed that the mean hearing levels worsened by about 3 dB 

during the attacks of vertigo in Meniere’s patients with both poor and good prognosis 

for hearing. However, this hearing loss of 3 dB improved after the vertigo attack in 

patients with good prognosis but not in those with poor prognosis. It is possible that 

the progression of hearing loss during vertigo attacks becomes irreversible in patients 

with a prior poor prognosis, who suffered from repeated vertigo attacks. It has also 

been suggested that an intractable vertigo attack was the factor for poor hearing 

prognosis, based on the findings that hearing loss takes place in the early course of 

Meniere’s disease before the relief in vertigo. Other studies suggest that the hydrops 

itself, but not the rupture of hydrops, leads to hair cell degeneration, because a vertigo 

attack in Meniere’s disease is induced by its rupture. Recently, Moon, et al. also 

reported that a high SP/AP ratio on electrocochleogram was a predictor of poor 

hearing outcomes in patients with Meniere’s disease and has suggested that excessive 

endolymphatic hydrops associated with a high SP/AP ratio leads to hair cell 

degeneration and malfunction. Hence, it is possible that the inner ear of patients with 

poor prognosis of hearing may be more susceptible to endolymphatic hydrops than 

that of those with a good prognosis. It has also been reported that counselling is more 

effective in improving the hearing level in patients with Meniere’s disease than drug 
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treatment, probably since it decreases levels of stress hormones such as vasopressin, 

which tend to increase the extent of endolymphatic hydrops.(16) 

 

Treatment of Meniere’s disease 

 

There is no consensus on the management of acute episodes and neither of the period 

between episodes. Lifestyle adjustments and positive experiences (encouraging 

patients to engage in activities he or she enjoys with the support of family or MD 

associations or support groups) are universally recommended, though there is no 

evidence of their effect. 

Diet restrictions include a salt-restricted diet (1.5 g a day) with avoidance of caffeine, 

fat, alcohol and tobacco. Dietary salt restriction is thought to reduce the osmotic build-

up of pressure in the endolymphatic compartment.(15) Caffeine intake has also been 

studied with regard to its effect on patients with MD. Sanchez-serello et al reported 

that patients with MD were found to have a higher intake of caffeine than those not 

affected by the disease. Also, the age of onset of MD was found to be lower in those 

consuming caffeine compared to those not taking caffeine.(22) Hence a diet low in salt 

and caffeine may prove to be beneficial. 

Stress must be avoided, and relaxation or cognitive-behavioural techniques may be 

useful and sometimes even necessary. It is crucial that patients have a thorough 

understanding of the disease and its time course. MD patient support groups have been 

found to be helpful by sharing experiences and helping patients come to terms with 
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their disease. A close follow-up of each case is very important, as the uncertainty 

about the time course of the disease generates more anxiety in patients.(23) 

The AAO-HNS Committee on Hearing and Equilibrium recommends that the period 

of 6 months before treatment should be compared with the interval between 18 and 24 

months after treatment. This enables investigators to make comparisons among studies 

using different methods of treatment for MD(17) 

 

Oral diuretics: 

The use of diuretics in MD is based on their mechanism of action that involves 

regulation or modulation of ion transport across membranes. If the symptoms of 

Meniere’s are related to endolymphatic hydrops, then the mechanisms of symptom 

relief with diuretic agents could be explained by the reduction of the hydrops and/or 

reversal of ion gradient abnormalities that result in disruption of vestibular and 

auditory physiology. Diuretic therapies for MD are often initiated as first-line therapy, 

despite there being only low-level evidence to justify their use. Improvement in 

vertigo frequency was often reported following diuretic use, with less convincing 

evidence for improvement in hearing outcomes 

Below, we have enumerated the mechanism of action of various commonly used 

diuretics.(11) 

Acetazolamide- Reversible inhibition of the enzyme carbonic anhydrase which causes 

a reduction of hydrogen ion secretion at the renal tubules and an increased renal 

excretion of sodium, potassium, bicarbonate, and water. There is also decreased 
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production of aqueous humour and it inhibits carbonic anhydrase in the central 

nervous system hence retards abnormal and excessive discharge from its neurons. 

Chlorthalidone- It is a sulphonamide-derived diuretic that inhibits sodium and chloride 

reabsorption in the renal cortex- the diluting segment of the ascending loop of Henle. 

Hydrochlorothiazide- It Inhibits sodium reabsorption in the distal tubules and hence 

causes an increased excretion of sodium and water as well as potassium and hydrogen 

ions. 

Triamterene-It blocks the epithelial sodium channels in the late distal convoluted 

tubule and collecting duct, hence inhibiting sodium reabsorption from the lumen. This 

effectively reduces intracellular sodium, decreases the function of Na1/K1 ATPase, 

and leads to potassium retention and decreased excretion of calcium, magnesium, and 

hydrogen.  

 

There is no evidence about the efficacy of drugs employed during an acute episode of 

vertigo. Nevertheless, all authors agree on a symptomatic management of acute 

attacks which can be administered for a short period of time to help central 

compensation. 

Symptomatic treatment includes: 

- Rest and good hydration  

- sedatives and vestibular suppressors such as benzodiazepines (diazepam) and 

antihistamines (dimenhydrinate), calcium antagonists (cinarizine) and 

phenothiazine (chlorpromazine, promethazine) 

- antiemetic such as metoclopramide [2, 9] and dimenhydrinate 
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-  others: diuretics and corticosteroids 

 

Diuretic doses:  

Acetazolamide 250 mg twice daily for <12 months, Hydrochlorothiazide 50 mg a day 

plus triamterene 25 mg a day, Furosemide 10–80 mg a day plus potassium or 

spironolactone (potassium-sparing diuretic)(23) 

Betahistine: it is a histamine receptor (H3) antagonist that releases histamine and 

serotonin and inhibits the vestibular nuclei. It also acts as a histamine agonist, 

resulting in the dilation of middle ear vessels. With the use of betahistine the 

frequency and intensity of the attacks are reduced in 80% of patients. The dosage 

varies from 8 to 24 mg three times a day for a long time (6–12 months). Randomized 

controlled studies have reported an improvement in the severity of vertigo, tinnitus 

and aural fullness, and in the number and length of the episodes on using oral 

betahistine. However, side effects include dyspepsia and nausea, and it is not 

recommended in asthmatics. 

Oral corticosteroids: These have been found to reduce the intensity of vertigo, though 

there is no strong evidence in literature on their efficacy. Their main indication is 

when there is a suspicion of autoimmune aetiology. The recommended dose is 1 or 2 

mg/kg a day at a tapering dosage regimen for 2 or 3 months.(23) 

Vasodilators: These drugs have been found to reduce the endolymphatic pressure and 

inhibit the vestibular nuclei activity. Calcium antagonists such as flunarizine or 

cinnarizine have been used but their efficacy is doubtful. 
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Meniett device: It is a non-medical treatment for MD that was designed in Sweden in 

2000. It releases positive pressure pulses of 12 cm H2O to the inner ear through the 

middle ear through a previously inserted tympanostomy tube (TT). These low-

pressure pulses are believed to increase the exchange of the inner ear fluids through 

different communication routes. Positive pressure pulses are intended to displace the 

perilymphatic fluid, which stimulates the flow of endolymphatic fluid and results in a 

reduction of endolymphatic fluid. The device is believed to improve the intensity of 

vertigo, although there is no evidence, and it has no effect on hearing. Meniett device 

can be prescribed for patients with bilateral MD or with an only hearing ear refractory 

to medical treatment. However long-term results (over 2 years) remain unknown. 

Several daily sessions are required and adverse effects related to the presence of TT 

(infections) must be considered(23). 

 

10% of patients of MD, have intractable disease i.e. symptoms that do not respond to 

medical therapy and have symptoms that interfere with their day to day functioning. 

The next step of management involves interventional procedures like intratympanic 

injections that can be used in patients that fail to respond to medical management. 
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Intratympanic injections 

 

Fig 8 Method of Intratympanic injection 

 

Endolymphatic hydrops, believed to be the cause of symptoms in Meniere’s disease, 

can be reduced by enhancing the circulation and absorption of endolymph. This can be 

achieved through  

- Decompression of the endolymphatic sac 

- Passive diffusion of nanoliters of endolymph along alloplastic material, 

- Osmotic changes in pressure that result in an extracellular milieu (pump) around the 

sac 

- Alteration of blood supply 

- Alteration of immune factors. 
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In the presence of serviceable hearing (<40 dB hearing loss) treatment options include 

the instillation of intratympanic steroids, vestibular nerve section, and decompression 

of the endolymphatic sac. 

 

Steroids: 

Itoh and Sakata first described IT steroids for MD in 1991. 

Brookes et al showed the presence of circulating immune complexes in 54% of 

patients with Meniere’s disease.  It is believed that there is an immune-mediated 

response that triggers the onset of symptoms in Meniere’s disease. As a result of this 

theory, steroids are being used in Meniere’s disease in order to decrease this 

immunological reaction. The anti-inflammatory and immunosuppressive action of 

steroids is believed to cause an improvement of symptoms. 

Steroids may increase labyrinthine circulation or influence the cochlear fluid 

homeostasis, by possibly attenuating an inflammatory progress. In addition to anti-

inflammatory effects, steroids can affect ion and fluid homeostasis of the inner ear by 

induction of mineralocorticoid receptor-mediated genes and by control of the 

aquaporin channels. Finally, cochlear blood flow may be positively affected by topical 

application of steroids.(24) 

Systemic administration of steroid while easier, is associated with numerous 

complications that include susceptibility to infection, diabetes, osteoporosis, peptic 

ulcer, hypertension, psychological changes, myopathy, ocular effects, impaired wound 

healing, and avascular necrosis.(25) The intratympanic route of administration results 
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in significantly higher inner ear levels of steroids as compared with systemic 

administration with relativity none of the side effects seen during systemic therapy. 

Locally they can be administered as a dexamethasone perfusion through the round 

window on gel foam, wick, or a suspension of methylprednisolone can be placed 

against the round window. For ease of application, dexamethasone can be directed 

into the middle ear through a ventilation tube in the tympanic membrane. Through the 

ventilation tube the medication easily reaches the middle ear where it can be absorbed 

through the round window. The ventilation tube is placed in the posterior inferior 

quadrant of the tympanic membrane in order to promote diffusion through the round 

window. The advantages of administration of intratympanic steroid via ventilation 

tubes are- absence of systemic side effects, the patient can use the medication without 

the assistance of a medical team, it can be easily performed under local anaesthesia, 

and if vertiginous attacks start again medication can be started immediately. Another 

advantage of steroids is the lower incidence of sensorineural hearing loss post 

treatment. One disadvantage of this method is the difficulty in assessing the exact 

amount of fluid entering the middle ear and then inner ear through the round window.  

Of the various tested drugs, methylprednisolone has been found to achieve the highest 

concentration for the longest duration in both endolymph and perilymph. But on 

clinical application some patients do not tolerate the burning discomfort in ear or 

throat associated with methylprednisolone.(17) 

Sennaroglu et al reported results  of  17% improvement in hearing loss, 50% in 

tinnitus, and 75% in fullness following administration of steroids through ventilation 

tubes.(25) 
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Intratympanic steroid administration, as a non-destructive therapy, can be also used 

for the treatment of ipsilateral type of delayed endolymphatic hydrops.(16) 

 

Gentamicin: 

Intratympanic therapy with aminoglycosides for Meniere’s disease was first described 

by Schuknecht in 1957.(26) The goals of aminoglycoside therapy is to reduce the 

frequency and severity of vertigo attacks. 

William et al hypothesised 3 steps in the ototoxicity of gentamicin- 

- Competition with calcium 

- Energy dependant uptake of polyamines 

- Specific binding of phosphoinositide to gentamicin 

The decision of which aminoglycoside to use for IT therapy has also been studied 

extensively. Gentamicin has been preferred since it has a larger therapeutic window, 

associated with reduced pain on injection and due to the difficulty in obtaining 

streptomycin.(27) Gentamicin comes in ampoules of 40mg/ml. When 0.5ml of sodium 

bicarbonate is added as a buffering solution to 1.5ml of Gentamicin, the mixture 

concentration is 30mg/ml. Buffering solutions reduce the pain and inflammation of the 

middle ear following injection. 

When using gentamicin, the objective is to destroy the vestibular hair cells while 

preserving the cochlear hair cells. Gentamicin therapy capitalizes on the relatively 

selective vestibulotoxicity of the medication versus its cochleotoxicity to decrease 

vertigo symptoms with less risk of damage to hearing. Animal studies report that the 
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half-life of gentamicin in the inner ear is long and that the toxic effects are progressive 

over a period of days.(28) 

Modes of administration include direct injection through the tympanic membrane into 

the middle ear space, placement of a ventilation tube with instillation of gentamicin 

through the tube (with or without a wick), or instillation through an indwelling 

catheter inserted into the middle ear space and placed in the round window niche. 

When applied intratympanically, Gentamicin reaches the inner ear through the round 

window, annular ligament, or vascular and lymphatic channels. It then passes to the 

vestibule. The delivery route of the medication has been found to have little bearing 

on its effect. The absorption of gentamicin into the inner ear is unpredictable. 

Although a uniform amount can be placed in the middle ear, some of the solution may 

escape through the Eustachian tube or back through the tympanic membrane. The 

presence of inflammation or adhesions in the round window niche, the size of the 

round window, and Eustachian tube function all affect delivery to the inner ear. The 

time that the solution is in contact with the round window membrane is critical and 

likely to be directly proportional to the amount of gentamicin delivered to the inner 

ear. 

Gentamicin can be used to ablate the vestibular function in the affected ear and reduce 

the incidence and severity of attacks of vertigo. Imbalance, however may persist 

following this method of treatment. Vestibular hair cells are more sensitive to 

gentamicin and streptomycin than cochlear hair cells. Also, type 1 hair cells are found 

to be more sensitive to ototoxicity than type 2 hair cells. Type 1 hair cell ablation has 

been reported to reduce the spinning sensations associated with vertigo. This 
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differential toxicity also makes it possible to preserve hearing in some cases while 

reducing vertigo.(25) Gentamicin is also thought to decrease vestibular function 

through its selective damage of the dark cells located in the stria vascularis of the 

cochlea and planum semilunatum in the cristae ampullaes of the semicircular canals. 

These cells are involved in ionic regulation and endolymph production. Damage of 

these cells is thought to decrease endolymph production and alleviate the vertiginous 

symptoms of Meniere’s disease. At higher dosages of gentamicin, hair cells are 

damaged, leading to hearing loss. Gentamicin therapy for Meniere’s disease has 

therefore been targeted toward titrating therapy to maximize the vestibular effects 

while minimizing cochlear damage. At low doses, gentamicin seems to affect 

primarily the secretory dark cells, thus contributing to a reduction of endolymph 

overpressure in the inner ear with a lesser extent of hearing damage.  

When Schuknecht first described the successful use of aminoglycosides for the 

treatment of Meniere’s disease in 1957, he was able to eliminate the vertigo symptoms 

of all 5 patients, but he also caused a profound loss of hearing in the treated ear in all 

five patients. 

Reports of vertigo control following use of gentamicin has been variable- Nedzelski et 

al= 83%, Youssef and Poe= 87%, Laitakari= 90%, Lange= 90%, Hirsch and 

Kamerer=92%(26) 

However Sennaroglu et al reported that 31% patients had a worsening of sensorineural 

deafness post treatment while Beck and Schmidt reported 15%, Lange-  24%, 

Nedzelski et al- 27%, and Laitakari- 40% deterioration in hearing.(25) 
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The methods and dosings for intratympanic Gentamicin, classically described can be 

stratified into five different groups:(26) 

 1) multiple daily dosing (three doses daily for 4 days) 

 2) weekly administration for four total treatments 

 3) low-dose therapy consisting of one to two injections with repeat treatment only for 

recurrent vertigo symptoms 

 4) continuous microcatheter delivery, 

 5) titration of therapy to the onset of inner ear disturbance (daily or weekly doses 

until the onset of spontaneous nystagmus, change in vertigo symptoms, or hearing 

loss) 

With these multiple techniques, there has been no agreement in the otolaryngology 

community regarding which technique offers the greatest amount of vertigo control 

with the lowest rate of associated hearing loss. 

The cumulative doses in studies of intratympanic gentamicin therapy are the amount 

of medication delivered to the middle ear and not the dosage delivered to the inner ear. 

The ability of gentamicin to enter into the perilymph is dependent on various factors 

which include the permeability of the round window membrane, which is related to its 

thickness and overlying fibrous membranes 

The weekly dosing method has demonstrated the lowest rate of hearing loss (13%) but 

also a lower rate of vertigo control (75%) The multiple daily dosings methods resulted 

in the greatest cumulative dosage per person with also highest rates of hearing loss 

(34%) The low dose methods involves 1-2 doses given on consecutive days or 

consecutive weeks minimizes the total dose of gentamicin administered to patients 
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and thereby minimizes the cochleotoxic effects. However it also had the lowest rate of 

vertigo control (66%). 

The titration method of delivery was based on the termination of treatments with the 

onset of symptoms of inner ear disturbance- spontaneous nystagmus observed with 

Frenzel’s glasses, the onset of disequilibrium or motion intolerance, reported change 

in vertigo by the patient, or hearing loss. The titration technique demonstrated the 

greatest complete vertigo control rate (81.7%) using the endpoint of inner ear changes 

for termination of treatment allows for individualization of therapy to each patient 

instead of using the same regimen for each individual.(26) 

Some authors have also proposed that only by complete ablation of vestibular function 

can vertigo from MD be adequately controlled. On comparing patients with complete 

and partial ablation of vestibular system as assessed by caloric tests has found that the 

patients with complete ablation do have a higher vertigo control rate (92%) while 

those with partial ablation only reported vertigo control rate of 74%(26) 

The complications associated with the use of Gentamicin can be-  discomfort of 

receiving injections, imbalance, hearing loss, chronic tympanic membrane 

perforations, bleeding and allergy to the medication.(27) Many patients continued to 

experience disequilibrium after treatment. This likely represents incomplete 

compensation and often is most problematic for the elderly. Patients must be informed 

prior to injections that the treatment goal is elimination of the acute vertigo spells and 

not cure of all disequilibrium. The patients who continued to have vertigo post 

treatment were those in whom there was residual caloric function indicative of a 

partial ablation of vestibular system.(28) 
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Decompression of sac: 

It is still the most common surgical procedure for MD 

 

Comparative studies: 

Sennaroglu et al compared intratympanic steroid, intratympanic gentamycin and Sac 

decompression with respect to vertigo control and found a 72% control of vertigo 

using steroids, 75% using Gentamicin and 52% control rate following sac 

decompression.(25) 

Casani et al compared low dose intratympanic gentamicin with intratympanic steroids. 

At the 2 year follow up, he reposted a complete control of vertigo in the gentamicin 

group of 90% and 48% in the steroid group. He found no statistically significant 

difference in the PTA between the 2 groups post treatment but 12.5% of patients in the 

gentamicin group did report a reduction of hearing.(24) 

 

Role of vestibular rehabilitation exercises: 

Vestibular rehabilitation exercises are useful after interventions for Meniere’s disease 

that control the vertigo but produce temporary dizziness. Patients respond to exercises 

for gaze stabilization, dynamic visual acuity, static postural stability, dynamic postural 

stability, and desensitization to head motion. The duration of physical therapy varies 

from 3- 8 weeks. Individuals with bilaterally hypofunctioning labyrinths from 

Meniere’s disease require a variable length of vestibular physical therapy and are 
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often forced to adopt alternative strategies for gaze stabilization and dynamic postural 

stability.(29) 

 

Assessment of subjective symptoms 

The American Academy of Otolaryngology-Head and Neck Foundation (AAO-HNS) 

has set forth criteria for Meniere disease disability: 

●Mild – Intermittent or continuous dizziness/unsteadiness that precludes working in a 

hazardous environment. 

●Moderate – Intermittent or continuous dizziness that results in a sedentary 

occupation. 

●Severe disability – Symptoms so severe as to exclude gainful employment. 

 

Algorithm for treating MD: 

Meniere’s disease (MD) treatment must be first based on a clinical diagnosis and it 

has been a consensus to use the guidelines and classification of the AAO-HNS 

published in 1995 and recently reviewed by the Barany Equilibrium Committee in 

2015. During the latest IFOS Congress in Paris in June 2017, an international 

consensus (ICON) Round Table joined six experts of MD from different continents 

(Asia, America, Europe, and Australia)  and was designed in trying to draw a minimal 

consensus, which could be summarized in an algorithm that clinicians could use to 

treat MD. In MD, the aim of the treatment is to first reduce the frequency, and 

secondarily the severity, of the vertigo crises, with minimal impairment of hearing 
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function. The treatment is symptomatic and should be relevant to the main complaint 

of the patient. The conservative treatments are used irrespective of the hearing 

function, as destructive ones are preferentially used in patients with hearing loss. In 

bilateral MD, the difficulty is the unilateral presentation at the onset and the delay of 

the appearance of contralateral involvement. 

The first care given to the patient should be the modification of the lifestyle including 

sleeping well, decreasing stress, avoiding caffeine, alcohol and tobacco and a low salt 

diet. First two treatment options that should be considered to help the patient should 

be vestibular rehabilitation and psychotherapy. Vestibular rehabilitation should be 

avoided during acute crises and should be used in inter critic period. Vestibular 

rehabilitation has been found to be a safe and effective treatment option. 

Psychotherapy produces significant improvements in dizziness-related symptoms, 

disability, and functional impairment among patients with chronic subjective 

dizziness. 

Diuretics represent the most commonly used first-line medical treatment. The drug 

chosen differs from one author to another but, according to the literature, 

hydrochlorothiazide, acetazolamide and chlorthalidone are used in decreasing. It has 

been found that their use that may decrease vertigo spell frequency. 

Betahistine in literature reports has been commonly used at a minimal dosage of 48 

mg/d. It could be used up to 288 to 480 mg/d for patient with severe MD who do not 

sufficiently respond to lower dosages. It is recommended to use betahistine at a dose 

of 48 to 96 mg/d. 
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Intratympanic steroids significantly improve both frequency and severity of vertigo 

spells compared to placebo. The use of ITS, whatever the drug, has been described to 

treat patients with MD in a non-ablative manner since these drugs are not ototoxic. 

Intratympanic injection of gentamicin (ITG) has been found to be probably the most 

effective non-surgical treatment to eradicate vertigo in MD. However it carries a non-

negligible risk of hearing loss. ITG as a destructive method can be used preferentially 

when hearing function is impaired for patients with good contralateral vestibular 

function. It must be remembered that mitochondrial mutation exposes patients to a 

complete and definitive deafness after even a single injection of aminoglycosides. 

Bilateral MD should be treated in a conservative way so as to avoid bilateral 

deafferentation or ablative treatments.(30) 
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Meniere’s disease and its psychological effects: 

MD has many adverse consequences on health as well on psychological welfare 

(increased anxiety and depression, fatigue, social isolation) that affect both individuals 

and their family members. MD causes poorer health-related quality of life and 

ultimately results in problems in and with society. Successful management of chronic 

conditions like MD requires the individual to have an understanding of their disease, 

and its prognosis in order to make decisions regarding treatment, to be able to perform 

activities that help manage the condition, and to apply abilities that maintain 

psychosocial functioning.  Various programs have been developed that are focused on 

promoting self-management in which patient involvement, leadership, and ownership 

of care are prioritized in order to improve coping with the condition. Peer support is 

an intervention that leverages shared experiences between patients in order to foster 

trust, decrease stigma, and create a safe place for seeking help and sharing 

information. It is recommended that these meetings take place frequently and include 

an action plan with specific self-care tasks. Recently, social media and Internet-based 

self-help and peer support programs have become popular in the management of 

chronic conditions. The success of many of these self-help programs for chronic 

disease depends largely on the willpower and ability of persons to follow instructions 

and ask for help. Unfortunately, many persons face additional challenges such as 

multiple comorbidities, physical limitation, and poor support from family and society. 

The use of peer based programs can be supplementary to disease management in order 

to improve health outcomes and reduce the social burden of chronic conditions such 

as MD. There is a need for different kinds of support methods, widening the reach and 
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number of patients they involve and these methods should be supplementary to each 

other. It is important for health care providers and patient organizations to understand 

the need for support systems and they can also help improve and develop strategies to 

increase accessibility and acceptability of such programs. The medical/ surgical 

management of MD is not sufficient to achieve optimal outcome, and therefore 

supplementary support is necessary.(31) 
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Methodology 

A prospective randomised trial was conducted between November 2016 and August 

2018. All consecutive patients who presented to the otology and audiovestibular unit 

of our tertiary hospital with intractable unilateral MD who fit our criteria were 

included in the study. The proposal for the study was evaluated and cleared by the 

Institutional review board. [IRB min no:10222(INTERVEN)] .. Following clearance 

by the Institutional Review Board, patients were recruited based on the CONSORT 

guidelines after obtaining written consent. 

Inclusion Criteria: 

Patients >18 years old 

Definite unilateral Meniere’s disease (International criteria (ICVD) 2015) 

Refractory to medical therapy for at least 6 months 

Average pure tone audiometry (PTA) of 50 dB in the affected ear( 500,1000 

and 2000Hz) 

No retro cochlear disease/ CNS disease 

 

 Exclusion Criteria: 

Other otological diagnosis also present 

Allergy to gentamicin or methylprednisone 

Not able to come for follow up 
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- Patients diagnosed to have definite unilateral Meniere’s disease, by the International 

Criteria, and those found to have no improvement in symptom control, following 6 

months of medical therapy were asked to participate in the study. 

- The principal investigator explained the study to the patients, with respect to the 

methodology, the side effects and the desired effects, in a language they 

understood. A patient information sheet was also provided that highlighted the 

aims of the study and the side effects of the 2 drugs being compared. Once they 

understood the procedure and were willing to undergo the treatment  and come for 

follow up, a formal written consent was taken in a language they understood. 

- The patients that consented to the study underwent a full otological examination that 

included 

 

 

PTA 

- Complete blood count, creatinine, serum electrolytes 

Magnetic resonance imaging(MRI)/ Computed tomography (CT)/Brainstem 

Evoked Response Audiometry(BERA) if the examination suggests a retrocochlear 

lesion 

ziness handicap inventory(DHI) score and number of vertigo episodes per 

month 

handicap inventory (THI) score 



72 
 

  

 

 

- The patients were then randomised by a block randomization list generated by the 

statistician, into one of two groups-  

 a. the group receiving Intratympanic Gentamicin(ITG) 40mg (1ml) or 

 b. the group receiving Intratympanic Methylprednisolone(ITMP) 40mg (1ml) 

Patients were allocated equally to both arms. To get the equal allocation in the both arm, 

the block randomization technique was used. The randomization schedule was 

generated using SAS software by a biostatistician. Allocation concealment was done by 

sealed envelope method. 

Procedure: 

- The patients were  made to lie down in the supine position with head on a pillow 

with the head turned thirty degrees towards the normal ear . The pinna and 

external auditory canal were cleaned using a solution of Betadine which was then 

suctioned out using sterile suction tips. The tympanic membrane and middle ear 

were examined under the microscope. 

- The principal investigator/ co investigators then injected the affected ear with the 

intratympanic injection after giving a topical anaesthetic in a standard manner. 

(10% lignocaine spray). 1ml of Methylprednisolone(40mg/ml) OR 0.6ml of 

Gentamicin  (40mg/ml) buffered with 0.4ml of sodium bicarbonate was taken in a 

2cc syringe and injected intratympanically under microscope guidance using a 
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25gauge lumbar puncture needle. Around 0.8- 1ml of drug was inserted into the 

middle ear through the anteroinferior/ posteroinferior quadrant of the tympanic 

membrane. 

-The patients were then asked to lie in this position for 20 minutes with the injected 

ear uppermost and without swallowing and talking, following which they could 

continue with their daily activities. 

-The injection was repeated on every alternate day for a total of 4 injections. Patients 

who complained of pain following injection were given 500mg of paracetamol. 

Patients were taught vestibular rehabilitation exercises following Gentamicin 

injection. 

-All patients were sent home on T.Betahistine 48mg once daily for 3 months along 

with advice on salt and caffeine restriction. 

-All  patients were reviewed after 3 months, where the DHI score, THI score and 

Functional score were again assessed. The number of vertigo episodes and side 

effects if any were documented. All patients also had a PTA to assess degree of 

hearing loss. 

- Patients who complained of persistence of significant vertigo spells were offered a 

repeat course of    injections.  

The study began on 1st September 2016 and was completed by August 2018. 

All patients who underwent either of these treatments were kept on close follow up and the PI 

was accessible to them by phone or email in case there was any adverse event.  

The tools used for comparison and analysis of symptomatology were: 
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- DHI  

- THI  

- Functional scale 

- PTA 

 

Dizziness handicap inventory 

The dizziness handicap inventory (DHI) was developed as a 25 item self reported questionnaire 

that quantifies the impact of dizziness on activities of daily living by measuring the handicap 

perceived by patients themselves. (32) It has 3 domains 

Functional- 9 questions 

Emotional- 9 questions 

Physical- 7 questions 

The scores are added to obtain a maximum score of 100 and a minimum score of 0. The higher 

the score, the more is the perceived handicap due to dizziness. 

Tinnitus handicap inventory 

The tinnitus handicap inventory (THI) is a self administered test used to determine the degree 

of distress and handicap suffered by the patient. It was developed in 1996 by Newman et al. 

(33)It comprises of 25 questions divided into 3 groups 

Functional- 11 questions 

Emotional- 9 questions 
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Catastrophic- 5 questions 

The total score obtained is summed up and classified as follows 

0-16- slight- only heard in quiet environments 

18-36- mild- easily masked by sounds of the environment. Can be easily forgotten with 

activities 

38-56- moderate- noticed inspite of background noise. Activities of daily living can still be 

performed. 

58-76- severe- always heard, disturbs sleep and interferes with daily activities 

78- 100- catastrophic- disturbs sleep and affects all activities. 

Studies indicate that the minimum change in THI score for it to be considered as clinically 

significant is 6-7 points.  

Functional scale 

A self-assessment tool developed by the AAO-HNS, the Meniere Disease Functional Level 

Scale, is useful in identifying patients who are candidates for interventional treatment to 

control vertigo, and in assessing efficacy of therapy. This is a 6 grade functional scale that 

assesses the patients' current state of functionality in the presence of symptoms. The functional 

grade before and after intervention is compared to assess change. 

Vertigo control rate:  

This can be objectively evaluated by dividing the average number of definitive spells 

per month during the 6 months period after therapy by the number of definitive spells 
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per month during the 6 months before therapy, multiplied by 100. The outcome 

determines if a patient achieved complete control of the spells (numerical value: 0), 

substantial (1–40), limited (41–80), insignificant(81–120) or worse (120)(15)The 

number of vertigo episodes per month are calculated prior to intervention and post 

intervention and compared.(17) 

 

Sample size calculation 

Using data from the studies published by Casani et al (22)which reported a vertigo 

control rate of 91% in the group receiving ITG while a rate of 43% in patients who 

received ITMP, the estimated sample size required was calculated. The sample size 

was calculated using nMaster software version 2.0. 
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Two Proportion - Hypothesis Testing - Large Proportion - Equal Allocation 

Proportion in group I 0.91   
Proportion in group II 0.43   
Estimated risk difference  0.48   
Power (1- beta) % 80   
Alpha error (%) 5   
1 or 2 sided  2   
Required sample size for each arm  14   
 

While the calculated sample size was 14 per arm, in our study we were only able to 

recruit 11 patients per arm. The limitations in reaching our sample size included 

reluctance of patients to join the study, a narrow inclusion criteria that excluded a 

number of patients and difficulty returning for a 3 month follow up. 
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Algorithm of methodology: 

RECRUITMENT OF SUBJECTS WITH INTRACTABLE MENIERE’S DISEASE FITTING THE 

INCLUSION CRITERIA 

 

INFORMED CONSENT TAKEN IN THE PATIENTS NATIVE LANGUAGE 

 

OTOLOGICAL EVALUATION 

IMAGING 

ASSESSMENT OF SYMPTOM 

 

RANDOMIZATION OF PATIENTS INTO THE 2 ARMS 

 

INTRATYMPANIC INJECTIONS GIVEN EVERY ALTERNATE DAY FOR 4 DAYS 

 

3 MONTH FOLLOW UP 

 

 

 

 

 

Based on the CONSORT 2010 guidelines for reporting randomised control trials, we 

have elaborated our flow chart of methodology as below 
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Assessed for eligibility (n= 38) 

Excluded (n=16   ) 

   Not meeting inclusion criteria 

(n=10  ) 

   Declined to participate (n=1  ) 

   Other reasons (n=5  ) Randomized (n=22) 

Allocated to intervention (n=11) 

 Received allocated intervention (n= 

11 ) 

 Did not receive allocated 

intervention (give reasons) (n=0  ) 

Allocated to intervention (n=11) 

 Received allocated intervention (n= 11 ) 

 Did not receive allocated intervention 

(give reasons) (n=0  ) 

Lost to follow-up (give 

reasons) (n=0) 

Discontinued intervention 

(give reasons) (n=0) 

 

Lost to follow-up (give 

reasons) (n=0) 

Discontinued intervention 

(give reasons) (n=0) 

 

Analysed (n=11)  

 Excluded from analysis 

(give reasons) (n=0) 

 

Analysed (n=11)  

 Excluded from analysis 

(give reasons) (n=0) 
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Results/ analysis of data 

Statistical methods: 

For normally distributed variables, the descriptive statistics n, Mean, SD was 

presented. For the categorical data, the number and percentage was presented. The t 

test was used to find the two group difference. The non-parametric Mann Whitney test 

was used to find the difference between two groups. The histogram with summary 

values was used to test the hypothesis of normal distribution.  The non-parametric 

Wilcoxon Signed Ranks Test was used to find the difference between pre and post. 

The categorical data was presented graphically as bar charts. All tests was two-sided 

at α=0.05 level of significance. All analyses was done using Statistical Package for 

Social Services (SPSS) software Version 21.0 (Armonk, NY: IBM Corp). 

 

Twenty two patients with intractable unilateral Meniere’s disease with an average 

hearing loss more than 50dB were included in this study. 

Eleven(8 men and 3 women) patients were treated with ITG while 11 (6 men and 5 

women) were treated with ITMP. The mean age was 44.36 years (SD=10.70 years) in 

the Gentamicin group while the mean age in the Methylprednisolone group was 42.27 

years (SD=7.7 years) [Table 1 ] 

Table 1 Descriptive analysis of study population 

TITLE SUBGROUP FREQUENCY % 

PLACE Andhra Pradesh 1 4.5 

Tamil Nadu 6 27.3 

Uttar Pradesh 1 4.5 

West Bengal 14 63.6 
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SIDE LEFT 12 54.5 

RIGHT 10 45.5 

   

DURATION <1 YR 1 4.5 

1-5 YR 14 63.6 

>5 YR 7 31.8 

   

SALT RESTRICTION YES 22 100 

NO 0  

   

Coffee RESTRICTION YES 20 19.9 

NO 2 9.1 

   

 

 

The t-test done for equality of means showed that there was no statistical difference in 

the ages of patients between the two groups, as well as their pre intervention pure tone 

audiogram. There were 14 patients with a duration of 1-5 years since the onset of 

symptoms, while 7 patients had suffered the symptoms for more than 5 years and 1 

patient for <1 year.(Fig 9)  
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Fig 9 Duration of onset of symptoms 

 

Fig 10 Distribution of affected side 

 

 

1 patient who received ITG suffered severe post injection giddiness immediately 

following the injections and required admission. However at 3 months follow up he 

was aymptomatic. 

Immediate post injection side effects included- pain (ITMP group) and vertigo (ITG 

group) 

Three patients who received ITMP had no improvement at 3 months and were offered 

ITG. 1 patient who received ITMP presented with recurrence of symptoms at 6 

months. 

1 patient who received ITG complained of oscillopsia at his 3 month review which 

improved with vestibular rehabilitation exercises 
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1 patient who received ITMP complained of new onset of symptoms on the opposite 

side at his 3 month review with the treated ear being asymptomatic. 

Vertigo  

As demonstrated in Fig 11 and 12- Of the 11 patients in the ITG group, 7 were 

completely free of episodes of giddiness at their 3 month review. Of these, pre 

injection, 2 patients had >20 episodes/ month ,3 patients had 10-20 episodes/month 

and 2 had <5 episodes/month. Of the remaining 4 patients, 3 had <5 episodes/month 

post injection, while 1 had 5-10 episodes/ month

 

Fig 11 comparison of  number of episodes pre intervention between ITG and ITMP 

groups 
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Fig 12 Comparison of number of episodes post intervention in ITG and ITMP groups 

 

 

 

In the ITMP group,  3 patients were completely vertigo free at 3 month review while 4 

had <5 episodes/ month, 2 had 5-10 episodes/ month and 1 patient continued to have 

>20 episodes/ month with drop attacks. 

Within the ITG group, there was a statistically significant fall in the total DHI score 

post injection (p= 0.003) along with a statistically significant decrease in each of the 

sub components viz DHS physical score(p=0.004), DHS emotional score( p=0.005), 

DHS functional score (p=0.003) [ Table 3] 

Table 3 Comparison of outcome measures pre and post injection within the two 

treatment groups ITG and ITMP  (WILCOXON SIGNED RANKS TEST) 
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TITLE INJECTION  n MEDIAN P VALUE 

AVG PTA 

GENTA PRE 11 58.75 0.959 

POST 11 53.75 

 MP PRE 11 56.25 0.014 

POST 11 51.25 

DHS TOTAL GENTA PRE 11 58 0.003 

POST 11 8 

MP PRE 11 30 0.003 

POST 11 8 

DHS PHYSICAL GENTA PRE 11 10 0.004 

POST 11 6 

MP PRE 11 4 0.089 

POST 11 4 

DHS 
FUNCTIONAL 

GENTA PRE 11 24 0.003 

POST 11 2 

MP PRE 11 14 0.005 

POST 11 2 

DHS 
EMOTIONAL 

GENTA PRE 11 22 0.005 

POST 11 0 

MP PRE 11 12 0.003 

POST 11 0 

THS GRADE GENTA PRE 11 3 0.004 

POST 11 1 

MP PRE 11 3 0.010 

POST 11 1 

FUNCTIONAL 
SCORE 

GENTA PRE 11 3 0.003 

POST 11 1 

MP PRE 11 3 0.006 

POST 11 1 

 

Within the ITMP group also, there was a statistically significant decrease in the total 

DH Score post injection (p=0.003) with a statistically significant decrease in the DH 

emotional score (p=0.003) and DH functional score (p=0.005), while the DH physical 

score change was not significant (p=0.089) [Table 3] 

Between the two groups, when comparing the pre and post injection DHI scores, there 

was found to be a statistically significant difference in the DHI total score(p=0.016), 

the DHI emotional score(p=0.040) and the DHI functional score(p=0.002) with 
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Gentamycin patients doing better. The change in the DHI physical score(p=0.101) 

between the 2 groups was not statistically significant [Table 4] 

Table 4 Comparing of outcome measures post injection between ITG and ITMP 

groups (MANN WHITNEY TEST) 

 GROUP N Median (IQR) Med diff P value 

avg PTA GENTA 11 4.5(-7, 11) -1.75 0.365 

MP 11 6.25 (0,8.25) 

    

DHS total GENTA 11 48 (32, 56) 32 0.016 

MP 11 16 (10,36) 

   

DHS PHYSICAL GENTA 11 6 (4, 8) 2 0.101 

MP 11 4 (0, 4) 

   

DHS 
FUNCTIONAL 

GENTA 11 20 (18,22) 12 0.002 

MP 11 8 (4,14) 

   

DHS 
EMOTIONAL 

GENTA 11 22 (14,26) 14 0.040 

MP 11 8 (2,12) 

   

THS GRADE GENTA 11 2 (1,3) 1 0.193 

MP 11 1 (0,2) 

   

FUNCTIONAL 
SCORE 

GENTA 11 2 (1,3) 1 0.019 

MP 11 1 (1,2) 

   

 

Tinnitus 

In both the ITG (p=0.004) and ITMP (p=0.010)  groups, the change in the THI score  

was found to be statistically significant. [Table 3] 

On comparing the change in the THI scores  pre and post injection between the 2 

groups, the difference was found to be statistically insignificant (p= 0.193) [Table 4] 

Hearing loss 
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Within the ITG group, the median PTA pre injection was found to be 58.75dB and 

post injection was 53.75dB. However this difference was statistically insignificant 

(p=0.959). (Table 3) 

Of the 11 patients in the group, 4 patients developed worsening of hearing (2 

developed profound hearing loss) The mean PTA pre injection in the ITG group was 

61.59dB while post injection mean PTA was 64.35dB. The mean change in hearing 

was 14.66dB worse. 

In the ITMP group the median PTA pre injection was fund to be 56.25dB, while post 

injection it was 51.25dB. This difference was found to be statistically significant 

(p=0.014). Of the 11 patients in the group, 1 patient had a decrease in hearing by 

3.75dB post injection while another had wosrsening in hearing by 1.75dB . The mean 

pre injection PTA in the ITMP group was 56.7dB while post injection mean PTA was 

50.91. The mean change in hearing was 6.69dB improvement. (Table 3) 

Comparing the change in hearing between the 2 groups, it was found to be statistically 

insignificant (p=0.365) (Table 4) 

Functional score 

Of the 22 patients, 14 patients reported a functional score of 1 at 3 months( 6 from  

ITMP group, 8 from the ITG group). 

In both the groups, the change in functional score post injection was found to be 

statistically significant (ITG p= 0.003, ITMP p= 0.006) [Table 3] 
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On comparing the 2 groups, improvement in functional score was statistically better in 

the ITG group (p=0.019) [Table 4] 
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Discussion  

As there are no standardised protocols describing the use and duration of IT injections, 

we have formulated the 4 injection- alternate day protocol for our patients. Most of 

our patients come to our institution from 2000km away. It is easier to complete the 

entire course of injections in a single setting as they are unable to return for regular 

follow ups. This protocol has been in regular use in our department, however we 

wished to corroborate the results and compare the two injections with respect to their 

outcomes. Hence this study was undertaken. 

In this study we have compared the outcomes with respect to vertigo, number of 

vertigo episodes, tinnitus, hearing loss and patient functionality between patients with 

unilateral MD that have received ITG and ITMP. Studies that have chosen  to study 

the patient factor with respect to outcomes in Meniere’s disease are negligible in 

English medical literature. MD is a debilitating disorder that affects work, activities of 

daily life, leisure, family relationships and sleep. Persistent episodes of giddiness 

affect the patients ability to enjoy a fruitful life. While hearing loss and tinnitus are 

also cause for concern, giddiness continues to be the main symptom that affects all 

aspects of an individuals life. Through our study we aimed to look at not only the 

number of giddiness episodes, but also the various aspects of the individual’s psyche 

that these episodes affect. 

The DHI Scale qualifies the effects of giddiness with respect to physical handicap, 

emotional well being and daily functionality.  
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Our study highlights that ITG while tainted to be a cause for worsening of hearing, 

causes dramatic and significant improvement in patients symptomatically.  At 3 month 

follow up, all patients (100%) who received ITG had improvement in vertigo and 

63.6% (7 of 11) were entirely symptom free. Comparing the difference in the DHI 

score pre and post injection, there was a statistically significant advantage of ITG over 

ITMP in the total score as well as the emotional and functional sub scores. Studies by 

Casani et al report a 90% complete control of vertigo at 2 year follow up in patients 

who received gentamicin compared to a 61% rate in those that received ITMP. 

Sarafraz et all reported a 70% vertigo control rate with gentamicin compared to a 50% 

control rate with ITMP.(35)  Martin and Perez reported vertigo control of 83.1% on 

using ITG with only 15.5% patients noted to have decrease in hearing. (36)Our study 

shows  that both ITG as well as ITMP  improve the total DHI scores with statistically 

significant improvement in the functional and emotional scores with ITG over ITMP. 

Most studies have reported improvement of vertigo only with respect to number of 

vertigo episodes. However, using the DHI score as a baseline, and for follow up, it 

enables medical practitioners to better understand the change in patient’s symptoms 

and outcomes. All our patients that received ITG were emotionally and functionally 

better than those that received ITMP. We attribute this improvement in functional and 

emotional scores to the reduction in the number of vertigo episodes. In the absence of 

vertigo, patients reported better daily functionality and social interactions. They were  

more willing to participate in social activities as vertigo no longer was a  restricting 

factor. Imbalance and post injection giddiness caused by ITG settled completely with 

vestibular rehabilitation exercises.  
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The change in hearing, when compared pre and post injection between the groups was 

found to be statistically insignificant (p=0.365). This is similar to the study done by 

Casani et al which found no significant change in mean PTA post injections(34). This 

has also been reported by Huon et al and Cohen-Kerem et al in who report negligible 

effect on hearing following ITG use. (37)  6 out of 22 patients in our study had 

worsening in hearing,  4 of whom had received ITG. Of these, 2 patients had profound 

loss of hearing post injection. Their pre intervention hearing loss was approximately 

around 60-65dB. Martin and Perez, in their study assessing the hearing loss following 

ITG injections, have also reported that patients who had no change in hearing 

following ITG instillation, had an overall poorer control of vertigo and required 

another course of injections(36) 

In the ITMP group, the post injection median PTA improved to 51.25dB which was 

found to be statistically significant. 2 patients had worsening of average PTA by 1.75 

and 3.75 dB which could be attributed to progression of disease. 

As our study comprised of individuals that already had non serviceable hearing ( 

>50dB hearing loss), there was no significant effect on the quality of life due to 

worsening in hearing.  

Tinnitus however continued to be a symptom for most of our patients irrespective of 

the injection they received. While both groups reported an improvement in the THI 

score, which was found to be statistically significant, the change in THI score between 

the groups was insignificant. Literature also reports great variation in tinnitus control 

rates, from 0.4 to 47.9%.(37) Most patients also reported that due to the persistent 
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nature of the tinnitus, the tolerance for tinnitus gradually increases and patients are 

able to function in-spite of the presence of tinnitus. The THI aims to assess the effect 

of tinnitus on daily functioning and not just the presence or absence thereof. Grade 1 

is reported not as the absence of tinnitus, but rather, tinnitus which is slight; only 

heard in quiet environment, very easily masked with no interference with sleep or 

daily activities. In our study we find that in the absence of episodes of giddiness, 

tinnitus fails to be a cause of concern for most patients. 

Functional score is a tool designed to assess the patient’s overall functionality, not just 

at the times of attacks. In our study, 14 patients reported a functional score of 1 post 

injection. Of this 8 had received ITG and 6 had received ITMP. This improvement in 

functional score was found to be statistically significant in both groups with the 

difference in ITG being statistically better than ITMP. (P=0.019) 

 

 

 

 

 

 

 

 

 



93 
 

  

Limitations: 

One of the greatest limitations of our study was the inability to provide the handicap 

inventories as self-assessment forms. As many of our patients were illiterate, and a 

number of the literate were unable to read and understand English, the handicap 

inventories had to be read out and explained by the principal investigator in a 

language the patient was comfortable with. Due to the great variety in language, 

dialects and level of education of the recruited patients, it was difficult to get an 

accurate representation of the patient’s perception of handicap. The handicap 

inventories used in this study were also found to be unsuitable in representing the 

handicap faced by our population due to their symptoms. For our patients, their level 

of handicap would be better assessed by questions aimed at loss of income/ work 

hours, availability of familial support, education levels and understanding of the 

disease. However, we were unable to find scales that could incorporate these factors. 

Hence, we would recommend that there is a need for tailored proformas targeted 

towards understanding the problems faced by populations of developing countries. 

Also, our study looked at the control of symptoms achieved only at 3 months post 

intervention due to time constraint limited by study duration. However, we 

recommend a follow up period of at least 1 year or more to accurately assess symptom 

control and functional score. 

We were unable to perform a blinded study as the preparations of Methylprednisolone 

and Gentamicin available in our institution are differently constituted as well as the 

requirement to add a buffer solution to Gentamicin. Also, as the patients were required 

to buy their own injections, they could not be blinded to the drug they were receiving. 
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Finally, our sample size was too small to support an external validity of our study. 

However, it is well known that recruiting candidates of Meniere’s disease while 

adhering to the ICVD criteria and maintaining them on follow up, especially in a 

country like India where patients come from long distances, is a difficult task. 
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Conclusion   

In patients with unilateral MD with non serviceable hearing, both ITMP and ITG are 

effective in alleviating symptoms with improvement regards to vertigo control, DHI 

score and THI score during a short term post intervention follow up. Both groups did 

not show a significant change in hearing levels post treatment during this period.  

However, ITG resulted in better improvement in total DHI score, DHI functional 

score and DHI emotional score, better functional level scale and better vertigo control 

rate than ITMP with no significant worsening of hearing. 
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I       DATA SHEET 

sno AGE PLACE SIDE disease duratn 

SALT 

restriction 

CAFFEINE 

restrictn 

avg PTA pre 

inj INJECTN 

1 36 WB LEFT 1-5Y 

Y Y 52.5 MP 

2 49 TN LEFT 1-5Y 

Y Y 56.25 GENTA 

3 50 WB LEFT >5Y 

Y Y 51.25 GENTA 

4 63 WB LEFT 1-5Y 

Y N 58.75 GENTA 

5 45 TN LEFT 1-5Y 

Y Y 53.75 MP 

6 40 WB RIGHT >5Y 

Y Y 65 MP 

7 23 TN RIGHT >5Y 

Y Y 58.75 GENTA 

8 58 TN LEFT >5Y 

Y N 58.75 MP 

9 42 TN LEFT 1-5Y 

Y Y 58.75 GENTA 

10 37 WB LEFT >5Y 

Y Y 53.75 MP 

11 40 WB RIGHT >5Y 

Y Y 60 MP 

12 47 WB RIGHT 1-5Y 

Y Y 58.75 MP 

13 54 TN LEFT 1-5Y 

Y Y 62.5 GENTA 

14 47 WB LEFT 1-5Y 

Y Y 58.75 GENTA 

15 35 WB RIGHT <1Y 

Y Y 65 GENTA 

16 38 WB RIGHT 1-5Y 

Y Y 62.5 MP 

17 43 WB RIGHT 1-5Y 

Y Y 57.5 GENTA 

18 51 WB RIGHT 1-5Y 

Y Y 56.25 MP 

19 47 WB LEFT >5Y 

Y Y 100 GENTA 

20 35 WB RIGHT 1-5Y 

Y Y 50 GENTA 

21 30 UP LEFT 1-5Y 

Y Y 52.5 MP 

22 43 AP RIGHT 1-5Y 

Y Y 50 MP 

 

NO OF EPISODES PRE DHS TOTAL PRE DHS PHYSICAL PRE DHS FUNCTIONAL PRE 

DHS EMOTIONAL PRE THS grade  PRE FUNC SC PRE 

5 to 10 62 8 22 

32 5 3 

<5 54 14 18 

22 4 3 

>20 58 12 24 

22 3 4 

<5 64 10 26 

28 3 4 

<5 44 18 14 

12 2 4 

>20 86 24 28 

34 4 5 

5 TO 10 56 12 26 

18 4 3 

5 TO 10 30 4 14 

12 5 3 

<5 28 10 6 

2 2 2 

5 TO 10 92 22 36 

34 3 4 

<5 4 0 0 

4 1 1 
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<5 16 4 10 

2 2 2 

<5 62 12 28 

22 5 5 

10 TO 20 48 10 20 

18 3 3 

10 TO 20 68 12 30 

26 1 3 

<5 28 2 14 

12 4 2 

10  TO 20 28 4 10 

14 3 2 

5 TO 10 20 2 8 

10 2 2 

>20 64 10 26 

28 3 4 

5 TO 10 62 8 22 

32 5 3 

5 TO 10 44 18 14 

12 3 3 

5TO 10 20 4 10 

4 3 2 
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II         CONSENT FORM 
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III            PATIENT INFORMATION SHEET 
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IV         ASSESSMENT FORMS 
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V    DATA COLLECTION SHEET 

AN RCT COMPARING IT GENTAMYCIN WITH IT METHYLPREDNISOLONE FOR THE TREATMENT OF      

                               INTRACTABLE UNILATERAL MENIERE’S DISEASE 

                                                                 

                                                              STUDY PROFORMA                                                  

DATE:   

              D       D                M      M                Y          Y 

 

INTERVENTION : 

 

 

1. NAME 

HOSPITAL NUMBER: 

 

2. AGE                                                                         3. SEX : 1. MALE   

 

4. ADDRESS                                                                             2. FEMALE 

 

 

5. PHONE NO: 

6. DURATION OF MENIERE’S DISEASE 

         1. <1 year 

         2.1-5 years 

         3. >5 years 

 

7. AFFECTED SIDE 

         1. Right 

         2. Left 

 

8. HISTORY OF MEDICAL THERAPY 
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                                                             (1) salt restriction 

                                                             (2) caffeine restriction 

                                                             (3) diuretics –  

                                                             (4) betahistine   

                                                             (5) others (pls specify)  

                               

 

9. DURATION OF MEDICAL THERAPY 

                                 1. <1 year 

                                 2. 1-5 years 

                                 3. >5 years 

10. PTA 

SIDE 500khz 1000khz 2000khz 4000khz 

RIGHT     

LEFT     

 

11. BLOOD TESTS: 

HEMOGLOBIN  

TOTAL COUNTS  

PLATELETS  

NA/K  

CREATININE  

AC/ PC  

HBA1C  

TSH  

IgE  

 

12. SPEECH DISCRIMINATION SCORE:  

 

13. CALORIC TESTING 

 

14. ECocG: 

                   1. Yes 

                   2. No 
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15. VEmP: 

 

 

 

16. IMAGING: 

        

TYPE FINDINGS 

1. MRI with Gado  

2. MRCT  

3. CT  

 

 

17. AVERAGE NUMBER OF VERTIGO EPISODES PER MONTH 

 

18. FUNCTIONAL SCALE SCORE 

 

19. DIZZINESS HANDICAP SCALE SCORE 

 

20. TINNITUS HANDICAP SCALE SCORE 

 

 

 

 

 


