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• Meniere’s disease (MD) is a syndrome caused by uncommon disorders affecting the inner ear and 
characterized by episodes of recurrent spontaneous vertigo, tinnitus, sensorineural hearing loss 
(SNHL), and aural fullness. Since first described in the early 1800s, MD remains a puzzle in etiology, 
prognosis, and treatment. 

• It is a chronic, debilitating condition with an unpredictable course. Initially, it usually afflicts one ear 
(unilateral MD), but both ears can be involved (bilateral MD)

• Displacement of Reissner’s membrane and dilation of the scala media of the cochlea are histological 
marker of EH. 

• The condition is associated with endolymphatic hydrops. EH itself does not explains the attacks of 
vertigo, since histopathological studies have reported EH in individuals without 

• EH may be necessary but not sufficient for MD development. 

Meniere’s Disease
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Menière Disease: EPIDEMIOLOGY

3.5-513 casi x 100.000 (old data)

205 x 100.000 (Celestino-Ralli)

190 x 100.000 (USA-2010)

POINT PREVALENCE 190 su 100.000 (Harris, 2010, USA)

INCIDENCE
(n°of new cases/year

PREVALENCE
Number of cases relative to a

Number of subjects
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Age of 
Onset

Ratio
F/M

1.89 - 1

Mean Age of onset 30-50 years

Mild prevalence in females

• 10-15 % MD diagnosed after 65 years of age
(Uneri e Polat 2008)

• Uncommon in childhood

Menière Disease: EPIDEMIOLOGY
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BILATERAL MD

No more than 5% of our MD patients suffer from bilateral MD and the onset 
of hydropic symptoms appears after many years from the initial diagnosis 

and usually the clinical picture is characterized by a less intense and 
frequent crisis with a more prominent audiological involvement

Menière’s Disease 
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Menière’s Disease

• A higher prevalence of autoimmune disorders  has been reported in MD supporting the hypothesis of 
an immune dysfunction in certain patients with MD (especially in bilateral MD)

• The relationship between MD and both respiratory and food allergy has been observed and clinical 
improvement in MD patients with allergy has been reported after treatment of allergy

• Several studies have reported a higher prevalence of migraine in MD and a possible common etiology 
has been suggested

• There is compelling evidence that MD can arise from genetic factors, inflammatory and 
immunologic dysfunction, infection, trauma, and vasculopathy 
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Menière’s Disease 
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DEFINITE MD 

A. Two or more spontaneous episodes of vertigo1, 2, each lasting 20 minutes to 12 
hours3

B. Audiometrically documented low- to medium-frequency sensorineural hearing 
loss4,5 in the affected ear on at least one occasion before, during or after one of the episodes 
of vertigo 6,7

C. Fluctuating aural symptoms (hearing, tinnitus or fullness) in the affected ear8

D. Not better accounted for by another vestibular diagnosis 9

The Japan Society for 
Equilibrium Research

Korean Balance Society 

 The duration of the episodes may last less than 20 minutes or more than 12 
hours, but this is not a common finding, and other disorders should be 
considered when such durations are noted. 

 When short episodes occur they are usually spontaneous. Brief episodes of 
acute dizziness and unsteadiness with rotational vertigo are more common in 
the late phase of MD 

 Brief episodes triggered by positional changes of the head should suggest 
other causes such as, BPPV, common during all the history of MD.

 The duration of an episode may be difficult to define as patients may have 
residual symptoms after an episode. Episodic dizziness and unsteadiness are 
not considered as criteria to define MD, although patients can complain of 
dizziness. 
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DEFINITE MD 

A. Two or more spontaneous episodes of vertigo1, 2, each lasting 20 minutes to 12 
hours3

B. Audiometrically documented low- to medium-frequency sensorineural hearing    loss4,5

in the affected ear on at least one occasion before, during or after one of the episodes of 
vertigo 6,7

C. Fluctuating aural symptoms (hearing, tinnitus or fullness) in the affected ear8

D. Not better accounted for by another vestibular diagnosis 9

The Japan Society for 
Equilibrium Research

Korean Balance Society 

 Although most patients report entirely spontaneous spells of vertigo, some 
patients identify dietary triggers, (excessive consumption of sodium or caffeine). 
(D.D. with acute episode of vestibular migraine)

 Some patients can experience episodes of vertigo lasting seconds to minutes 
triggered by high intensity and low-frequency sound (Tullio phenomenon) and 
by changes in pressure. These episodes tend to occur later in the disease, 
perphaps as a result of advanced hydrops bringing the membranous labyrinth in 
close proximity to the stapes footplate. (VESTIBULOFIBROSIS)



1343

Università 
di Pisa

Menière’s Disease: SubTypes

MD is considered a result of multiple genes interacting with environmental factors. 
Familial MD has been observed in 5–15% patients and shows a feature of autosomal 

dominant inheritance 
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Delayed endolymphatic hydrops (DEH) consists of new ear 
symptoms that occur many years after onset of profound 

deafness.

The damage induced by viral infections trauma or other causes 
produces the unilateral hearing loss and probably some alterations of 
inner ear (endolymphatic sac or vestibular aqueduct) that after a 
variable time could produce  an EH in the same ear 

(Ipsilateral DEH) or in the contralateral ear (Contralateral DEH)

Recurrent Vertigo attacks caused by EH 
in the deaf ear with no auditory 
symptoms(the hearing is absent)

Vertigo attacks and low tone fluctuating 
hearing loss with fullness and tinnitus caused 

by EH in the  contralateral ear

Menière’s Disease: Clinical Variants
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• B.P. male 45 years, right profound hearing loss from childhood
• From 2010 recurrent verigo attacks lasting 2-4 hours
• Suffering from Migraine with aura
• No response to antimigraneous treatment

Treated with ITG in march 2020
Control on january 2021: no vertigo attacks

Menière’s Disease: Clinical Variants
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“…. “ … the rare fatal fall which occur in Menière’s syndrome is almost certainly to be 
ascribed to the otolithic apoplexy rather than to the canals….”

TUMARKIN’s OTOLITHIC CRISIS
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TUMARKIN’s OTOLITHIC CRISIS



 Typically Tumarkin’s Crisis occur in MD patients in the late stage of the
disease or in MD whose onset is over the 6 decades of life.

 In younger MD pts, the saccular structures could be more resistant to the
hydropic enlargement and, together to a better postural control, the risks
of fall is reduced

 The occurrence of these vestibular drop attacks is variable, although some
series report up to 72% (Kentala 2001). But this report wrongly consider
as Drop Attacks episodes of tilt and lateropulsion frequently encountered
in the late stage of MD when the MD pt rely more on visual and
proprioceptive information than on vestibular input to maintain its
balance and as such their vertigo attacks are more easily provoked by
changes in their visual surrounding or by physical strain.

Tumarkin’s Otolithic Crisis



 This is a very disabling symptom as it occurs without warning and can result in 
severe injury

 The preservation of sensorium clearly distinguishes this from syncope. 
 Mechanical deformation of the otolithic membrane due to gradient pressure 

within the inner ear causing a burst of neural impulses from the otolithic 
organs to the vestibulo-spinal pathways, triggering the fall because an 
abruptly reduced muscle tone of lower limbs

 Similarity with the so called “Otolithic Tullio Phenomenon” (loud sound 
triggering a fall to the right and forward associated to ocular tilt reaction 
consistent with ipsilateral otolithic stimulation). 

 However, in MD Tumarkin’s falls there are no precipitating factor and no aura 
and the falls are more abrupt and violent

 In most patients drop attacks remit spontaneously, although other Meniere's
symptoms continue to progress. For this reason, the prognosis is relatively
benign

 This is a very disabling symptom as it occurs without warning and can result in 
severe injury

 The preservation of sensorium clearly distinguishes this from syncope. 
 Mechanical deformation of the otolithic membrane due to gradient pressure 

within the inner ear causing a burst of neural impulses from the otolithic 
organs to the vestibulo-spinal pathways, triggering the fall because an 
abruptly reduced muscle tone of lower limbs

 Similarity with the so called “Otolithic Tullio Phenomenon” (loud sound 
triggering a fall to the right and forward associated to ocular tilt reaction 
consistent with ipsilateral otolithic stimulation). 

 However, in MD Tumarkin’s falls there are no precipitating factor and no aura 
and the falls are more abrupt and violent

 In most patients drop attacks remit spontaneously, although other Meniere's
symptoms continue to progress. For this reason, the prognosis is relatively
benign

Tumarkin’s Otolithic Crisis



Tumarkin’s Otolithic Crisis: TREATMENT

 Conservative Approach; high rate of spontaneous resolution (Jantzen et al)

 Vestibular Nerve Section: benefits of surgery to control Tumarkin crisis have not
been demonstrated ; we must keep in mind that, in older patients, co-morbidity plays
an important role in compensation mechanism. The older the patient is, the more
important is the continuation of the exercises for months after treatment. Another
golden rule is that in older patients with DA the search for a possible aetiology rather
than MD must to be very careful.

Fig. 2. Kaplan-Meier curve for all individuals after final treatment:
Twenty-three out of 24 cases had complete remission of DAs.
DA 5 drop attack; ITG 5 intratympanic gentamicin; mos 5 months.

 ITG is an effective alternative and a retrospective
study in 24 MD pts supports the use in patients with
Tumarkin attacks (Viana et al., 2014)

 Recently ITD was also used in 10 pts as a first-line
conservative treatment for MD- or DEH-related DA
with promising results
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VESTIBULAR MD

COCHLEAR MD

• Sometimes in the initial phase 
hearing loss could be note 
clearly interpretated by the 
patients

• Differential Diagnosis with VM 

Menière’s Disease: Clinical Variants

 17-23% SSNHL affects low tones (Nakashima et al, 2014)

 More frequent evolution towards definit MD when low tone

SSNHL is recurrent

 Another indicator of possible evolution towards MD is the 

presence of tinnitus during the first episode
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 Vertigo attacks is the most frequent symptom in the initial phase. 

 Less than 30% of MD patients has the three symptoms in the initial phase

 On average the latency between the initial symptom and the development of the 

classic triad is 1 year

 The so-called cochlear and vestibular variant of MD are probably only particular 

modalities of onset of MD. A selective hydrops has never been  demonstrated

Need of predictive instrumental tests
To evaluate the possible evolution in definite MD

Menière’s Disease 
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2
2

Not all MD are definite…

M.D. 44 years (m): multiple invalidating 
crises with fullness but no HL, no migraine 

P.G. 31 years (m): multiple attacks, sudden 
and stable HL

S.L. 49 years (f): left severe HL, multiple 
invalidating crises; which ear is responsible?

Initial contralateral involvement 
unrecognizable with clinical criteria

never treat a bilateral form with ITG !!!

If you do not get a diagnosis… 

you will not get a therapy

Menière’s Disease 
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The diagnosis of MD is primarily a clinical 
diagnosis.

Which role for instrumental assessment?
 vestibular techniques could be able to to find out any instrumental feature 

able to characterize the disease 

 The delineation of an instrumental profile of MD would be of great interest 
to clinicians:

 when the diagnosis is doubtful

 when a MD does not meet all international criteria

 when a bilateral involvement is suspected. 2
3

Menière’s Disease 
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On the basis of the level of HL, a staging of MD has been proposed

Menière’s Disease 
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Menière’s Disease: ElectroCochleoGraphy

• It measures electrical potentials arising in the 
cochlea and VIII nerve in response to auditory
stimuli within first 5 millisec

• Response is in the form of 
• Cochlearmicrophonics (CM) 
• Summation potential (SM) 
• Action potentials (AP) 

• Enlarged SP reflects pathologic condition of EH. SP-
AP amplitude ratio is more consistent with the 
presence of meniere’s disease. On average, SP-AP 
ratio of 0.45 or greater is considered abnormal.
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VESTIBULAR Tests
• Bedside examination for spontaneous and positional nystagmus
• Caloric test
• Video Head Impulse test
• Cervical and Ocular Vemps

Menière’s Disease 
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Video Head Impulse Test
 70 MD patients between March 2014 and February 2015
 2 separate groups: 16 patients (Group 1) had been previously treated 

with ITG, while 54 (Group 2) had undergone a conservative therapy.

 HF-VOR is naturally preserved even in the late stage of 
MD (Group 2)

 The dissociation between CP and vHIT findings could be 
considered as an instrumental hallmark of MD. 

 ITG reduces HF-VOR gain and can be considered as an 
endpoint of the treatment (Group 1)

Meniere’s Disease: vHIT versus Caloric test 
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Group 2: Dissociation Group 2: ITG treated

Meniere’s Disease: vHIT versus Caloric test 
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• Differential effects on different types of hair cells. However, recent studies on human fresh 
tissue show that both type I and type II hair cells are affected about equally (McCall BMC Ear 

Nose Throat Disord 2009). 

• In the caloric test, unilateral weakness is due more to the hydropic expansion of the lateral 
canal membranous duct, rather than, as is widely assumed, to a loss of vestibular receptor 
hair cell function. In other words, the non physiological fluid drive generated by the caloric 
thermal gradient across the temporal bone dissipates owing to local convective flow as the 
duct expands, reducing the hydrostatic driving force across the cupula.

Meniere’s Disease: vHIT versus Caloric test 
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BVC in definite MD
• Slow-phase velocity of thermally-induced 

nystagmus is early reduced in MD.
• In definite MD pts high % of pathologic 

sSPV canal paresis parameters were 
detected in all the stages. 

• However, the most important aspect is 
given by a dissociation between freqCP 
and spvCP especially during the early 
stages of disease 

• This trend characterizes also pMD, 
suggesting that these pathological findings 
are detectable also in a not fully-developed 
MD

• The study showed that Definite MD and Probable 
MD are potentially similar from an instrumental 
point of view

J Int  Adv Ot ol 2019; 15(3): 442- 6 •  DOI: 10.5152/ iao.2019.7430

Or iginal Ar t icle

Menièr e’s Disease and Calor ic St imulat ion: Some News 
fr om an Old Test

Niccolò Cerchiai1 , Elena Navari1 , Mario Miccoli2 , Augusto Pietro Casani1 
Department of Medicine and Surgery, Pisa University Hospital, Pisa University Hospital, Pisa, Italy (NC, EN, APC)
Department of Clinical and Experimental Medicine, Pisa University Hospital, Pisa University Hospital, Pisa, Italy (MM)

Meniere’s Disease: Caloric test 
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A lot of papers analyzed the role of Vemps for the diagnosis of MD with 
heterogeneous results

Interestingly, the frequency tuning in some patients shows a shift 
towards the 1000 Hz

Meniere’s Disease: Vemps
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Meniere’s Disease: Vemps
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Meniere’s Disease: Vemps
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• Female, 86 years, diagnosed as 
right MD 30 years ago treated 
with betahistine and 
benzodiazepine with relatively 
good results

• Reappareance of vertigo attacks 
in October 2019; last episode 
december 2020

Meniere’s Disease: Instrumental Assessment 
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Meniere’s Disease: Instrumental Assessment 

VHIT
Prova impulso laterale: 05/01/2021 11:07:00
Operatore della prova: Dr. Nicola Vernassa x̄ Sinistra: 1,25, σ: 0,08 x̄ Destra: 1,24, σ: 0,06

Asimmetria relativa: 1%
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VHIT
Test laterale SHIMP: 05/01/2021 11:10:08
Operatore della prova: Dr. Nicola Vernassa x̄ Sinistra: 1,3, σ: 0 x̄ Destra: 1,18, σ: 0,05

Asimmetria relativa: 9%
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• the tests may provide information beneficial to the evaluation and 
management of specific individuals.

• These tests may provide a supportive role in the diagnosis of MD, 
specifically when patients present with atypical symptoms or when 
there is difficulty determining the affected ear, which may be helpful 
when considering ablative interventions. 

• The tests are most appropriately used when the results will be utilized 
to alter patient management. 

• Specifically, vestibular testing should be performed to assess the integrity of the vestibular system prior 
to completing an inner ear ablative procedure for MD treatment. As bilateral peripheral vestibular 
hypofunction has a significant impact on QOL full assessment of the vestibular function in the 
contralateral ear is warranted to determine the risks prior to permanent vestibular ablation.

• Vestibular testing may also be used to assess the effectiveness of ablative treatment 

Meniere’s Disease: Instrumental Assessment 
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Dissociation
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caloric test 
and vHIT

Dissociation
between

caloric test 
and vHIT

Early Diagnosis

Early Treatment

Better
management and 
prognosis of MD

Augusto Pietro Casani
Dipartimento di Patologia Medica, Chirurgica, Molecolare e 

Area Critica
Università degli Studi di Pisa

Meniere’s Disease: Instrumental Assessement
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There are potential benefits of further confirmation of EH with imaging: 
(1) in clinically unilateral MD, it may provide evidence of bilateral EH, which could influence

choice of therapeutic approaches and provide prognostic information;
(2) with incomplete phenotypes or atypical clinical features, it may provide an objective

assessment which helps distinguish MD from other diagnoses (e.g.VM or AIED) 
(3) and allows earlier diagnosis prior to manifestation of the complete diagnostic clinical

criteria. 

Meniere’s Disease: MR IMAGING
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Meniere’s Disease: MR IMAGING

The radiological features of EH may be approached in 
different ways 
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Meniere’s Disease: MR IMAGING

MR scan of the left inner ear with contrast enhancement. 
(A) Normal labyrinth. 
(B) Endolymphatic hydrops (dilated endolymphatic space in black). 

• The best MR technique to evaluate EH is 24-hour delayed three-dimensional fluid-attenuated 
inversion recovery (3D-FLAIR) following intratympanic contrast. If this is not available, a 4-hour 
delayed 3D-FLAIR sequence after intravenous gadolinium could be used. 

• With either method, the perilymphatic, but not endolymphatic, space enhances with gadolinium. This 
enables imaging either of an enlarged scala media (in cochlear hydrops) or an enlarged saccule (in 
vesƟbular hydrops). In late-stage Menière’s disease, this imaging may show almost complete 
obliteration of the perilymphatic space. 
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Menière’s Disease: Therapeutic OptionsMenière’s Disease: Therapeutic Options

 Therapy in MD primarily aims to prevent attacks and, if possible, also to avoid the 
progression of vestibulocochlear deficits. More than 3.500 papers have been published on 
MD treatment 

 The spectrum of therapy recommendations ranges from a salt-free diet, diuretics, pulsed 
low-pressure delivery, endolymphatic sac surgery, and intratympanic administration of 
gentamicin or steroids to oral application of steroids or Betahistine

 Treatment prescribed for the intercritical phase aims to: (i) reduce the number and 
severity of vertiginous crises; (ii) relieve chronic symptoms (instability and tinnitus); and 
(iii) prevent the progression of the disease, with specific focus on hearing loss and 
disordered balance. 

 Maintenance therapies are able to achieve sufficient control of vertiginous crises in at 
least two-thirds of patients, especially when associated with a healthy lifestyle (i.e., no 
alcohol, no tobacco, no coffee, no stress), dietary measures (sodium restriction) and 
diuretics; however, there is no effective therapy for long-term preservation of hearing.

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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• Endolymphatic hydrops (EH) can exist without ever producing symptoms of 
MD. There must be an additional factor(s) combining with EH to give rise to 
the symptomatic disease. 

• Therefore, medical treatment can be directed at both the formation of EH 
itself and possible cofactors that “activate” the disease. 

• Potential MD cofactors include chronic cerebrovascular disease, episodes of 
reduced blood flow, and/or activation of the inflammatory processes within 
the inner ear.

• Possible contributors to these cofactors include migraine, sleep apnea, 
hypertension, atherosclerosis, autoimmune disease, immunologic 
dysfunction, food and environmental intolerances and allergy. 

• A primary goal of medical treatment should be identifying and treating 
these underlying conditions. 

Menière’s Disease: Therapeutic OptionsMenière’s Disease: Therapeutic Options

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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Dietery-Lifestyle

Medical

Ablative

Surgical

Firstly the treatment must be customized according with different 
factors like age, duration of the disease, comorbidities, impact of the 

disease upon the quality  of life, presence of psyco-pathological 
disturbances, etc.

Meniere’s Disease
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• Meniere’s disease is a ‘‘phenotype’’; that is, it is a clinical presentation of unstable 
hearing and balance that may arise from many different insults to the inner ear. A 
normal ear has a host of homeo- static systems. These systems regulate the 
production, maintenance, and recycling of endolymph and perilymph. 

• Under normal circumstances, these homeostatic systems are so robust that inner ear 
functions of hearing and balance are impervious to changes in the rest of the body or 
the external environment. 

• In Meniere’s disease one or more of these systems is dysfunctional. As a consequence 
of impaired homeostasis, hearing and balance functions become vulnerable to myriad 
of internal and external factors, such as stress, sleep deprivation, dietary indiscretion, 
hormonal change, allergies, and barometric pressure change

Fragile Ear

Conservative treatments must include lifestyle and dietary adjustments, 

Meniere’s Disease 
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TOROK 1977;  RUCKENSTEIN 1991

60-80% of positive therapeutic response to any type of intervention in short or 
intermediate term

 Due to the fluctuating nature of symptoms and poor understanding of disease etiology,
treatment of MD is very challenging.

 The problem of assessing the efficacy of treatments is that MD is prone to prolonged
remissions and it is impossible to be sure that the remission was due to the treatment or
just occurred spontaneously.

 This is further complicated by data showing that vertigo resolves in 57% of patients after 2-
years and 71% after 8-years with the disease (Silverstein et al., 1989).

 Moreover, as bilateral involvement could increase with disease progression, so ablative
treatment must be given with caution.

 However only ablative treatment had been proven to achieve significant vertigo control
under strict scientific conditions.

Menière’s Disease: Therapeutic OptionsMenière’s Disease: Therapeutic Options

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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Vestibular suppressants and anti-emetic agents have been used to control acute vertigo attack

• Benzodiazepines
•Additional beneficial anxiolytic effects 

• Anticholinergics with Antihistamic effect
• Prometazine

• Antihistaminic, Anticholinergic, Antidopaminergic

• Meclizine
• Tietilpirazine

• Anti-emetic properties
• Steroids

•Prednisone 1 mg/Kg/ tapered
•Antonio e Friedmann, 2005 

• Osmotic Diuretic Drugs
•Glycerol or Mannitol

Side effects and Contraindications
 Reduction of saliva
 Glaucoma, Prostatic diseases
 Extra-pyramidal Effects

Meniére’s Disease: Acute ManagementMeniére’s Disease: Acute Management

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa

Haematuria
 Congestive Heart Failure 
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Menière’s Disease: Acute ManagementMenière’s Disease: Acute Management

Management of the acute  attack of MD
The Italian Experience

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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LYFESTYLE CHANGES

Some triggers of Meniere’s attacks include caffeine, chocolate, stress,
visual stimuli, and dropping barometric pressure.
Trigger avoidance is recommended through dietary modifications
with strong recommendation for low-salt (daily sodium less than
1500 mg) diet, limiting stimulants including caffeine, and regular
sleep cycle with adequate sleep. caffeine can provoke
modifications in the endolymph volume with its
sympathomimetic action

Recommendation to restrict sodium intake was originally conceived as a way of reducing ‘‘fluid
retention’’ in the inner ear. Although this notion might seem simplistic and improbable, the fact
is that many patients with Meniere’s disease are sensitive to sodium intake and do better on a
restricted diet.

A fragile ear may be intolerant of variations in sodium levels. If so, it is likely that a low sodium
level is not actually the important feature of treatment. A constant sodium level is the critical
feature.
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LYFESTYLE CHANGES

How is the compliance of MD patients to dietary modifications and how could 
impact on the clinical course?

This study suggests that compliance with the
dietary recommendations may have had a
relationship to reduction in vertigo
symptoms. Number of spells per month and
AAO-HNS functional level both significantly
improved, and degree of improvement
showed some relationship to the degree of
compliance with the reduced sodium and/or
caffeine-free diet.
Nutrition can play a role in the
management of MD

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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• AQs transport water through the membranes and
inhibit the passage of ions maintaining the
intracellular pH

• AQP 2 are highly represented in the ES and are
closely related to ADH receptors

• Receptors were also found (especially in the ES) for
AVP and Aldosterone that could play an important
role in the hydro-electrolyte balance of inner ear

• An increase in these hormones (stress) could
activate AQPs favoring EH

• Takeda et al. reported evidence of elevated plasma AVP
levels in patients with MD.

• High levels of AQP-2 mRNA in the cochlea and the chronic
administration of AVP induced EH.

• Thus, we could speculate that elevated levels of AVP may
cause EH.

• An increase of water intake could reduce the level of
APV reducing the activity of AQP in inner ear so
preventing the onset of EH

INCREASE of WATER INTAKE
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Eighteen patients with MD 
in group 1 drank
35 mL/kg per day of water 
for 2 years.

Meniere’s Disease 
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• we demonstrate mineralocorticoid-controlled sodium transport mechanisms in the epithelium of 
the extraosseous portion of the endolymphatic sac (eES) in the murine and human inner ears.

• Histological analysis of the eES  revealed pathological changes (hypoplasia or degeneration of 
epithelium  in the eES in cases with iEH and a clinical history of MD, but no such changes were 
found in cases with “secondary” EH due to other otological diseases or in healthy controls. 

From the results of the present study, it
can be concluded that ES surgical
procedures for MD cannot work as
hypothesized, since the eES epithelium
in the dura of the posterior cranial fossa
is either inaccessible due to ES
hypoplasia or functionally compromised
due to degenerative changes (present
study). This finding is in line with the
ambiguous clinical outcome that these
procedures were shown to have with
regard to control of acute MD symptoms

Meniere’s Disease 



1343

Università 
di Pisa

 In the last decade, the use of specially processed cereals (SPC) has been proposed to 
increase endogenous antisecretory factor (AF) synthesis to improve symptoms of MD 
with controversial results. 

 AF is a 41 kDa protein, originally characterized as a pituitary substance, that acts as a 
regulator of water and ion transport across the cellular membrane. 

 Immunohistochemical studies have demonstrated the presence of AF in the rat's inner 
ear and in the man's saccule; evidence showed that endogenous AF activity increases 
after exposure to bacterial toxins and can be also induced in humans and animals by a 
diet with SPC

Meniere’s Disease 
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• In their comprehensive review of medical management of MD, Coelho et al. recommended 
diuretics as a second-tier treatment for persistent vertigo following the failure of life-style 
modifications such as low salt diet and abstaining from caffeine, tobacco, and alcohol.

• Given the episodic nature of MD with periods of recurrent symptoms followed by prolonged 
quiescence of disease, the authors recommended  that cessation of diuretic therapy be 
considered after 3 months of treatment if vertigo subsides.

• Subsequently, a Cochrane Database review in 2006 and an update from 2009 reviewing the 
effect of diuretics treatment in MD found that there were no trials of high enough quality to 
meet the standard set for their systematic review.

• On other hand, the use of diuretics could be considered as relatively safe. We found 
moderate certainty of evidence to support that diuretic use was associated with minimal 
adverse effects.

DIURETICS in MD

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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• Diuretics represent the most commonly used first-line medical treatment for MD.

• The studies that support using diuretics have a low level of evidence.

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

hydrochlorothiazide (It should be avoided or used cautiously in patients with hypotension,

renal disease, diabetes mellitus, and gout), acetazolamide (even in case of migraine

association; causes cerebral vasodilation and carbonic anhydrase inhibition. Both of these

mechanisms are thought to play an important role in migraine prophylaxis, Typical side

effects include paresthesia and increased risk for kidney stones) and chlorthalidone are used

in decreasing order.

• We recommend their use that may decrease vertigo spell frequency (Grade C). A special

attention must be payed to their respective contraindications and side-effects.

• It is our view that until a definitive study can be performed, diuretic therapy provides, at a

minimum, a safe and inexpensive opportunity for patients to exert control over the disease,

thereby enhancing non-specific treatment effects.

DIURETICS in MD
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The most widely used drug for MD in Europe is betahistine, a histamine-
like molecule that acts as a weak agonist for the H1 receptor and, at 

the same time, as an effective antagonist for the H3 receptor 

Betahistine

 Originally conceived as a vasodilator 
 MD caused by vasospasm of stria vascolaris

 Weak histamine H1 agonist and stronger H3 antagonist
 Both preclinical and clinical studies suggest a wide range of potential effects for Betahistine. 
 First, it modulates histaminergic neurotransmission by partially agonizing the activity of the 

histamine H1 receptor. 
 Betahistine has however more potent antagonistic properties at the histamine H3 receptor, 

inducing an increased histamine turnover and release. 
 Second, Betahistine has vascular effects both in the cochlea and in the brain. 
 Third, Betahistine has effects on neuronal excitability and spike generation of neurons in the 

lateral and medial vestibular nuclei. It has been recently demonstrated that histamine induces an 
excitatory modulation by depolarizing both spontaneous firing neurons and silent neurons in the 
rat inferior vestibular nucleus via the histamine H1 and H2 receptors. 

 It is possible that the Betahistine antivertigo activity is firstly achieved by Betahistine itself and 
then sustained by its metabolite aminoethyl-pyridine . 

 Finally, several studies and reviews indicate that the histamine H3 receptor plays a key role in 
vestibular compensation, behavioral recovery, and reduction of symptoms. 
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BETAHISTINE

This meta-analisys supported also the therapeutic benefit of betahistine on vertiginous 
symptoms in both Meniere’s disease and vestibular vertigo patients 

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa



1343

Università 
di Pisa

BETAHISTINE

24 BID

48 TID

 There have been remarkable studies about its efficacy on reducing the vertigo 
attacks with beneficial effects in MD

 Some studies report a dose dependent effect probably by increasing the blood 
flow in the stria vascularis

 The increase of inner ear blood flow reduces the increased  endolymphatic 
pressure by achieving a balance in production and re-absorption of endolymph

Observation of treatment in 112 patients
showed that high dosage of betahistine
is significantly superior to 3 °— 24 mg/day,
particularly with long-term administration
(12 months)
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BETAHISTINE

 The increase of inner ear blood flow reduces the increased  endolymphatic pressure 
by achieving a balance in production and re-absorption of endolymph

Recent animal experiments
seem to indicate that the mechanism of
action of betahistine and its metabolites is
improved blood flow in the inner ear.

Aminoethylpyridine and hydroxyethylpyridine
are, like betahistine, able to increase cochlear
blood flow significantly. The effect of 
aminoethylpyridine was greatest. Pyridylacetic
acid had no effect on cochlear microcirculation.
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BETAHISTINE

 BEMED study (2016)
 The Authors reported that in a study of 221 patients in Germany, patients on 

placebo had LESS attacks/month than patients on either low dose 
betahistine (48 mg/day) or high dose betahistine (124 mg/day). This would 
argue that betahistine is ineffective for Meniere's disease. There were 
however some secondary measures such as attacks of rotatory or positional 
vertigo that improved slightly in the high-dose group. This would support the 
conjecture that betahistine is a placebo. 

 The Munich Experience (Strupp 2019)
 Given its rapid metabolism by intestinal and hepatic MAO-B enzyme, 

Betahistine could be used increasing progressively (on the basis of the 
beneficial effect) the dosage up to 480 mg/die in patients who do not 
respond to lower dosage, in the same way as the therapeutic approach in 
epilepsy using Tegretol

 A combination of Betahistine with MAO-inhibitor (selegiline) reduced the 
dosage needed to avoid further attacks.



Thus, there is not sufficient evidence for any of the proposed treatments for the                    
management of MD to be considered effective, and although several studies have been        

conducted, the results are inconclusive and inconsistent

• In order to define adequate best practice criteria in MD therapy, we started a rigorous and   
systematic analysis of the literature, identifying all the studies on betahistine in MD 

• The CC on betahistine in MD involved firstly a group of 78 Italian experts on vestibular 
disorders, who were asked a series of questions specifically prepared by 13 opinion          
leaders. A second CC  involved a panel of 80 European experts from 10 different                
countries

• To increase consensus, the Delphi method was used. The Delphi method is an iterative        
investigation method, which through several stages of evaluation aims to reach the most     
comprehensive opinion, shared in a single statement.           

• This technique is used to obtain responses to a problem from a panel of independent            
experts in two or three rounds. After each round, an administrator provides a summary of      
the experts' answers and their rationale. The process ends when the experts' answers vary   
only slightly between rounds. 
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Systematic Review

Panel establishment

Statement generation
based on literature review

19 statements in 7 areas

1. Use and suggested dosage of betahistine
during the inter-critical phase and the acute
attacks
2. Prophylaxis of Tumarkin’s otolithic crisis: role
and dosage of betahistine
3. Role of betahistine in the treatment of hearing
loss, fullness and tinnitus

4. Duration of Betahistine treatment.
5. Use of betahistine related to gender and age.
6. Use of betahistine related to comorbidities.
7. Adverse e ects, safety, and e cacy of betahistine

Figur e 1: Processused to select and achieveconsensusfor statementsabout betahistinein Menière’sDisease.

Tabl e 1: Results of the Consensus Conference on the use and dosage of betahistine during the intercritical phase of MD. 1= absolutely
disagree, 2 = disagree, 3 = agree, 4 = morethan agree, and 5 = absolutely agree. Consensuswasreached when thesum of items1and 2 or 3,
4, and 5reached 66%. Asterisk explanations: ∗Negativeconsensus, ∗∗Noconsensus, and ∗∗∗Positiveconsensus.

1 2 3 4 5

In theinter-critical phasetherapy, referred tothevertigoin the
Menière’sdisease, doyou think that betahistine:

1. Isuseful 8% 5% 41% 23% 23%

13% 87%∗∗∗

2. Isuseful only when associated to other therapies 8% 66% 12% 12% 2%

74%∗ 26%

3. It’s the rst-choicedrug 3% 26% 19% 26% 26%

29% 71%∗∗∗

4. Showspoor e cacy 49% 45% 2% 4% 0%

94%∗ 6%

Meniere’s Disease 
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94% 6%

If youuseBetahistinefor prophylaxiswhat isthedosagethat you
use:

1. I do not use 45% 36% 6% 3% 10%

81%∗ 19%

2. I usein therangefrom 8 to 32 mg/day 21% 64% 9% 3% 3%

85%∗ 15%

3. I usein therangefrom 32to 48 mg/day 3% 0% 41% 29% 17%

3% 97%∗∗∗

4. I usehigher than 48 mg/day 4% 31% 50% 6% 9%

35%∗∗ 65%∗∗

5. Vary in thecourseof time 3% 19% 54% 8% 16%

22% 78%∗∗∗

For howlongdoyou think it isuseful toextend treatment in caseof
morethan10 attacksin thelast sixmonths:

53. At least 3months 9% 25% 40% 5% 21%

34% 66%∗∗∗

54. At least 6 months 0% 11% 50% 25% 14%

11% 89%∗∗∗

55. At least 6 months, extendable to 1year depending on thepatient's
condition

5% 5% 50% 7% 33%

10% 90%∗∗∗

56. Morethan oneyear 0% 38% 44% 11% 7%

38%∗∗ 62%∗∗

Meniere’s Disease 



EUROPE

1 2 3 4 5

61. I do not use betahistine 6 12 9 2 1

60% 40%
62. I use an association of betahistine plus 
an anti-migraine drug 0 7 13 4 6

23% 77%

63. I use only betahistine 9 19 2 0 0

93% 7%

ITALY

1 2 3 4 5

9 21 7 1 2

75% 25%

1 2 20 10 7

8% 93%

9 27 4 0 0

90% 10%

In case of comorbid migraine:

EUROPE

1 2 3 4 5

64. I do not use betahistine 11 7 2 0 0

90% 10%

65. I use an association of betahistine plus an anxiolytic 
and/or antidepressant drug 1 1 13 7 8

7% 93%

66. I use only betahistine 11 13 4 1 1

80% 20%

ITALY

1 2 3 4 5

12 19 4 3 2

78% 23%

2 11 21 9 7

26% 74%

15 22 3 0 0

93% 8%

In case of comorbid anxiety and/or depression:









• The consensus of experts consulted on betahistine, in light of their clinical practice and daily 
management of patients with MD, shows a constant use of the drug during the intercritical
phase, especially in monotherapy. 

• Betahistine is considered to be safe, suitable for all age groups, and associated with a low 
incidence of side effects (mainly gastrointestinal symptoms). 

• These statements, based exclusively on the clinical experience of the participants to the 
consensus conference, seems to be confirmed by a very recent Cochrane review suggesting a 
positive effects of betahistine in reducing vertigo symptoms without any significant side 
effects

CochraneDatabase of Systematic Reviews

Betahistine for symptomsof vertigo(Review)

Murdin L, Hussain K, Schilder AGM

Murdin L, Hussain K, Schilder AGM.

Betahistine for symptoms of vertigo.

CochraneDatabaseof SystematicReviews 2016, Issue 6. Art. No.: CD010696.
DOI: 10.1002/14651858.CD010696.pub2.

Conclusion

Lowquality evidencesuggeststhat patientssufferingfromvertigo from different causesmay havesomebenefit from betahistinein terms
of reduction in vertigo symptoms. Betahistine isgenerally well tolerated. Future research into themanagement of vertigo symptoms
needsto usemorerigorousmethodology and includeoutcomesthat matter to patientsand their families.

The experts’ clinical practice and personal experience with patients support the use of

betahistine for MD to reduce the number and severity of vertiginous crises, particularly

during the intercritical phase of the disease. Betahistine do not show positive effects on

auditory symptoms of MD, but its use seems to be at low risk of major side effects. However

clinical studies based on rigorous methodologies and outcome measures are needed to

clearly evaluate the role of betahistine in the treatment of MD.
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 European Consensus 2018
 According with the clinical experience this study supported betahistine’s prescription for MD to 

reduce the number and severity of dizziness crises, particularly during the intercritical phase of the 
disease.

 Cochrane Review
 Insufficient evidence to say if Betahistine has any effect on MD (2001)
 Positive effect on reducing the symptoms with good tolerance even if larger studies with higher 

quality evidence are needed

Despite the conflicting evidence Betahistine is very
popular in Europe and Japan and has become the
most used treatment for MD, in combination with
diuretics and life-style changes as first-line treatment

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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The use of steroids is based on the autoimmune and/or allergic hypothesis of MD

Mechanism of action based on anti-inflammatory effect but probably aldo because of     a 
positive effect on fluid homeostasis (receptors for steroid are present in inner ear)

 Diuretic + prednisone (0.35 mg/Kg/day x 18 weeks) better results than diuretic only in 
vertigo control (Morales, 2005) 

 Use of oral steroids is based on expert opinion as no clinical trials have been 
performed.

 MIGRAINE 
 Several studies have shown an higher incidence of migraine in MD patients 

compared to the normal population
 Besides avoidance of common migraine triggers and use of dietary supplements 

(magnesium, riboflavin) a migraine prophylaxis is recommended

Medical Treatment in MD
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 VENTILATION TUBE
 Reduces the fluctuation in ME pressure that could produce EH; 

helpful to alleviate the symptom of aural pressure

 MENIETT
 produces sequences of micro-pressure hypopressive

pulses susceptible to act on the endolymphatic hydrops 
stimulating the longitudinal flow of endolymph 

 3 applications/die for 5 min by V-T
 Reduces the frequency of vertigo attacks (Thomsen 2005, 

Donhoffer e King 2008, f-up 4 ys)
 Seems to stabilize the hearing loss (Barbara 2010)
 A recent Cochrane review concludes there is no 

evidence this therapy is effective 

 Hyperbaric Oxygen Therapy
 Increase O2 in inner ear
 Stimulates the longitudinal flow of endolymph
 Improves microcirculation of inner ear

Pressure Treatment in MD
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anti-inflammatory and anti-neoplastic agent, SPI-1005 (EBSELEN). 
Clinical evidence showed a marked reduction in hearing impairment in 55% of patients.
ebselen is thought to increase blood flow into the vestibulocochlear nerve, which causes a 

reduction in endolymphatic pressure, relieving the symptoms of MD.
By mimicking the actions of glutathione peroxidases, ebselen functions as a reducing agent 
that protects ophthalmic and otological structures from oxidative damage.
Dysregulation of the oxidative stress response is a hallmark of MD pathology. 
Polymorphisms in genes such as glutathione peroxidase 1 (GPX1), paraoxonase 1 (PON1), 
and superoxide dismutase (SOD2) have been detected in people with a significantly 
heightened risk of developing MD and sudden sensorineural hearing loss.
An organoselenium compound, ebselen has additional classification as an anti-depressant 
and is also being investigated for efficacy in the treatment of bipolar disorder and 
reperfusion injury.

Medical Treatment in MD
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Treatments for Meniere’s disease are very effective for management of vertigo. Diet and
lifestyle measures achieve vertigo control in up to two-thirds of patients. Diuretic therapy
helps achieve vertigo control in approximately two-thirds of those who fail the diet and
lifestyle treatments. Only a small group of patients, 5% to 10% of the total, who continue to
have intractable vertigo require invasive therapy.

Diet and Medical Treatment in MD

The modern conception of Meniere’s disease is that of unstable hearing and balance arising 
from a failure of inner ear homeostasis in a damaged or degenerating inner ear. 
The actual causative process may no longer be in evidence, so treatments are palliative, 
seeking to pamper the fragile inner ear to minimize vestibular symptoms 

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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Meniérè’s Disease

managed with medical theraphy in 2/3 of the cases

INTRATYMPANIC THERAPIES

 High Dose to Inner Ear
 Avoid SystemicToxicities

 Issue
 Permeability of RW

 Anatomical Variations
 Molecular Weight Substance

 Distribution in Inner Ear
 > in basal turn

 Site of Lesion
 > access in perilymph

Failure

Ménière’s Disease: INTRATYMPANIC THERAPY

Surgical-Ablative approach

Aminoglycosides

 Streptomycin
 Schucknect 1957

 Gentamicin
 Beck 1978;
 Odkvist 1988;
 Lange 1989
 Nedzelsky 1992
 Long Term Follow-up

 Atlas & Parnes 2003
 Harner et al 2001
 Bodmer at al 2007 
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 Dosing Regimen
 Continuous Delivery
 Multiple Daily Dosing
 Weekly Dosing
 Titration
 Low- Dose

 Tendency to  Dose e 
N° Injections
 Cochlear damage is dose-

related
 No Complete ablation 

necessary
 Low Dose Protocol

 Good effectiveness
 Lower risk (Hearing Loss, Residual 

Dizziness)

 627 pts 15 paper
 93% Complete or Substantial Vertigo 

Control
 No significant difference between 

various methods
 > Vertigo Control when ablation is 

complete

Ménière’s Disease: INTRATYMPANIC THERAPY
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 980 pts 27 paper
 Complete Vertigo Control in 70-89%
 Complete and Substantial Vertigo 

Control in > 90% pts
 Titration offers > Vertigo Control
 Low Dose < Vertigo Control

Class A  % Class A-B  % Hearing Loss 
 %

Overall 76 90 25

Titration 81 96 24

Low Dose 67 87 24

Multiple Daily 76 91 35

Weekly 75 89 13

Continuous 71 89 24

Ménière’s Disease: INTRATYMPANIC THERAPY
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INTRATYMPANIC STEROIDS

Dexamethasone

 I. T. > drugs levels than systemic delivery
 Anti-Inflammatory Effects
 Affect inner ear ion and fluid homeostasis 
 Controls of aquaporin channel
 Ameliorate autoregolation of cochlear blood flow

Metilprednisolone

PREVIOUS EXPERIENCES

 POSITIVE
 Ito & Sakata, 1991
 Shea & Ge, 1996
 Sennaroglu et al 2001
 Garduno et al 2005
 Boleas-Aguirre et al 2008
 Herraiz et al 2009
 Beyea et al 2017

 NEGATIVE
 Silverstein et al 1998
 Barrs et al 2001
 Barrs 2004
 Hirvonen et al 2000
 Dodson et al 2000
 Lavigne te al 2016

Ménière’s Disease: INTRATYMPANIC THERAPY



1343

Università 
di Pisa

 IT-Gentamicin
 Control of vertigo attacks in > 90% pts

 Low-dose 87% Titration 96%

 Hearing Outcome
 Low Dose 21% weekly dose 13.1%

 Our Experience with Low-Dose Tecnique
 Class A-B achieved in 93.5% pts 
 Hearing Loss in 12.5% pts
 Post treatment disequilibrium in 10% (disappeared max in 1 month)
 Increasing the interval between the dose  risks of Hearing Loss

 Salt et al 2008
 Zhai et al 2010

 Low Dose affect secretory dark cells  endolymph overpressure

Ménière’s Disease: INTRATYMPANIC THERAPY
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 IT-Dexamethasone
 Results in contrast with Favourable Outcomes of some reports
 Vertigo Attacks 

 Class A-B achieved only in 70% pts (Natural history of MD)

 Hearing Outcome
 Preservation only in pts reporting Class A-B
 No positive impact on MD with any changes in natural history

 Dexamethasone vs Methylprednisolone (burning sensation)
 Greater tolerability
 Pharmacokinetics features

 Poor Response due to
 Low dosage (4 mg/ml)
 No continous drug application

 Pump system
 Sustained delivery system
 Phase 3 study ongoing with OTO-104

Ménière’s Disease: INTRATYMPANIC THERAPY

OTO-104 is a suspension of dexamethasone in
buffered solution containing a glycol polymer,
poloxamer 407. This thermoreversible poloxamer is a
liquid vehicle that allows for injection into the middle
ear and subsequently gels at body temperature,
giving sustained delivery of glucocorticoid to the
inner ear.
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 PROS
 Pts who refuse ablative treatment
 Bilateral MD
 Autoimmune MD (?)
 Well tolerated
 Low Complications rates

 Eardrum perforation
 Otitis media

 Contra
 Poor Vertigo Control

 % similar to placebo

 Dosing regimen should 
include multiple injections 
repeated at times of 
recurrence

Ménière’s Disease: INTRATYMPANIC THERAPY

IT-Steroids

The study showed no significant difference between the methylprednisolone (two dose two 
weeks apart) and gentamicin for the control of vertigo, total number of injections, number 
of patients with relapsing vertigo or for the amount of pain from injection but better speech 
discrimination after methylprednisolone. 
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Ménière’s Disease: INTRATYMPANIC THERAPY



1343

Università 
di Pisa

Ménière’s Disease: INTRATYMPANIC THERAPY
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• LD-ITG represents a good method of treatment of unilateral refractory
MD, combining a low rate of side effects with an excellent capacity to
provide a vertigo control

• The long-term follow-up showed that LD-ITG needed more frequently
than the high dose protocol of repeated rounds of injections

• Patients treated with HD-ITG has less chance to need repeated rounds,
but the efficacy of the retreatment seems to be not so high, requiring in
almost 40% of the cases the need of more aggressive ablative surgical
therapy.

• All this lead to indicate that low dose ITG has to be proposed as “on
demand” protocol, informing the patient about the possibility of
repeated round of treatment until to achieve a complete vertigo
control

• Importantly, carriers of a mutation in the mitochondrial gene MTRNR1
develop complete deafness even after single injection of aminoglycoside
and so patients need appropriate patient screening before the injection.

CONCLUSIONS

Ménière’s Disease: INTRATYMPANIC THERAPY
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Ménière’s Disease: INTRATYMPANIC THERAPY

 Based on controlled trials, the best evidence for 
positive effects on the frequency of attacks is 
available for the intratympanic instillation of 
gentamicin.

 Another advantage of ITG is that small doses can 
result in a partial vestibular ablation, which 
reduces the severity of vertigo enough for the 
patient to be able to await the «burn out stage» 
without causing a significant disturbance of the 
balance

Augusto Pietro Casani

Dipartimento di Patologia Medica, Chirurgica, Molecolare e Area 
Critica

Università degli Studi di Pisa
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Menière’s Disease: Therapeutic OptionsMenière’s Disease: Therapeutic Options
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Surgical Management of Menière’s Disease

 A recent literature review confirm the decline of surgical treatment of MD in 
favor of IT injections

 Endolymphatic Sac Surgery (ESS) was introduced by Portmann in 1927
 Now is considered as a placebo surgery (Danish study, Cochrane review)

• The surgery failed to expose the sac in 5 cases; 4 of the 5 had relief from vertigo. 
• The sac was exposed, but the shunt failed to reach the lumen of the sac in 8 cases; 4 of the 8 

had relief from vertigo. 
• The shunt was successfully placed within the lumen of the sac in 2 cases; both cases failed to 

experience relief from vertigo. 
• Endolymphatic hydrops was present in all 15 cases.

• Endolymphatic sac surgery does not relieve hydrops in patients with Ménière's syndrome.
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 In a recent study good results are reported using a technique of endolymphatic 
duct was  blocked  

 It is possible that ES itself secretes endolymph or a hormone that enhances 
hydrops and precipitates the attacks of vertigo

Surgical Management of Menière’s Disease
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 Among the surgical techniques for MD, the only 2 methods that have 
gained high evidence in cases of intractable vertigo attacks are:

 LABYRINTECTOMY
 It is the oldest surgical method to treat MD, today limited to older patients (residual 

dizziness and vestibular rehab)
 Indicated in patients with poor hearing, with good contralateral vestibular function
 Associated with cochlear implant to restore hearing at the same time 

 VESTIBULAR NEURECTOMY
 Tends to be more favorable regarding hearing outcomes
 Most efficient technique for Tumarkin’s crisis
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• investigate current treatment practices and 
self-reported effectiveness in MD. 

• lost days of work per month due to disease 

• High prevalence of functional disability that
persists in many patients despite treatment.

• All therapies are associated with fewer
reported mean vertigo episodes.

• The findings in the present study support a
prominent placebo effect in treatments for
MD

• Compared with other treatments, chemical
labyrinthectomy with ITG was associated
with the greatest treatment effect.
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Definite MD

Low Salt Diet
↑ Water Intake

Treatment for:
• Migraine
• Allergy
• Autoimmune disease
• Other comorbitidies 

Cofactors

Diuretics
Betahistine

IT Dexamethasone

IT Gentamicin

Persistent 
Vertigo

ESS
(optional)

Labyrinthectomy

Vestibular Nerve
Section

No serviceable 
hearing

N  Serviceable 
hearing

Menière’s Disease: Therapeutic OptionsMenière’s Disease: Therapeutic Options
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Lyfe style changes

Diuretics Betahistine

Diet

Pressure treatment

IT Steroid

IT Genta

ELSS

VN Neurectomy

Labtrinthectomy

Menière’s Disease: Therapeutic OptionsMenière’s Disease: Therapeutic Options

 Proposed Treatment ladder progressing up according to the clinical need

In Italy, the treatment of MD stand on a gradual
approach that starts from the dietary-behavioral changes
and a basic pharmacological therapy based on
betahistine, in refractory cases IT treatment initially with
steroids and, therefore, with gentamicin allows the
control in vertigo in the majority of cases. In case of
failure of IT treatment, VNS is the surgery of choice.
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