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6. CoNCIUSION . . . . 1100
Abstract Meniére’ sdiseaseisdefined by theassociation of 4 symptoms: vertigo attacks,

fluctuating hearing loss, tinnitus and an auricular plenitude sensation. The patho-
physiology is commonly explained by a distension of membranous labyrinth by
the endolymph, equally called endolymphatic hydrops. Recent studies also tend
to relate the disease to immune mechanisms.

Thetreatment ismedical inthemajority of patientsbut thereisnointernational
consensus on the management of the different stages of Meniére's disease. Re-
garding the lack of clinical studies clearly demonstrating the effectiveness of a
certain therapy or another, the recommendations are usually based on the empir-
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ical experience of practitioners and on the observation of a marked amelioration
at 2 years of treatment in the majority of patients.

The treatment of the acute phase of Meniere’s disease is basically symptom-
atic. Vestibular suppressant drugs have a well-established record in controlling
acute attacks of vertigo. Most have variabl e anticholinergic, anti-emetic and ves-
tibular sedative effects. If necessary, the administration of benzodiazepines will
help to alleviate anxiety.

Long term management of Meniére’ s disease includes alow salt diet, the use
of diuretics in the post-crisis phase, and the very common use in Europe of his-
taminergic agents. Corticosteroids are used in bilateral forms of Meniére's dis-
ease, particularly if an autoimmune basis is suspected. All authors insist on the
interest and the importance of regular follow-up, especialy with regard to the

psychological status and responsiveness to treatment of the patient.

Surgical indications are rare and the least invasive procedures are used first.
The choice of the procedure should take into consideration the need to preserve
the auditory function of the patient.

Meniére’'s disease is an idiopathic disorder of
the inner ear characterised by 4 associated symp-
toms: vertigo, tinnitus, aural fullness, and low
frequency hearing loss at early stages. It has long
been considered to consist of a distension of the
membranous labyrinth also called endolymphatic
hydrops. Morerecent findingsindicatethat in some
patients the disease may be linked to immune reac-
tions. Medical treatments produce good results in
80% of patients. Because this pathology is in-
completely understood, its management remains
widely empirical. Even more, the fluctuating as-
pect of symptoms combined with an unpredictable
evolution of thisdisease over timeexplain, in part,
the lack of clinical studies performed in thisfield.
Therapy usually includes a mix of dietary recom-
mendations, physiotherapy, psychological support
and pharmacological intervention. Despite the va-
riety of regimens used (mainly diuretics and vaso-
dilators but also even anaesthetic drugs such as
droperidol/fentanyl), to date none have shown the
ability to prevent symptoms in well-controlled
studies.

There are 3 steps in the management of patients
with Meniére's disease.

1. Thetreatment of the acute phase. Protocol s of
drugs administered in vertigo attacks differ among
medical centres. However, the therapeutic attitude
has an ubiquitous goal: to suppress vertigo and as-

0 Adis International Limited. All rights reserved.

sociated symptoms (anxiety, nausea, vomiting),
without compromising the vestibular compensa
tory mechanisms. These reflect the capacity of the
central nervous system (CNS) to reorganise the
neurosensory information responsible for equilib-
rium control in responseto an acute vestibular dys-
functioning.

2. Long term management. The goal is to im-
prove the quality of life by decreasing the recur-
rence of vertigo crises in the first instance, and
secondly to prevent, as much as possible, the dete-
rioration of auditory function. In the majority of
patients, medical treatment allows control of dis-
ease evolution. Surgical indications are reserved
for some disabling forms once medical therapeutic
alternatives have proved unsuccessful.

3. Psychological support. Thisforms an impor-
tant part of the therapeutic management. Theclini-
cian hasto offer their patient apositive perspective
of the different stages of their disease. The patient
needs their disease to be explained in detail, and
the absence of an intra-cranial tumour must be
clearly stated. Whatever the psychological profile
of the patient, they may still be anxious and this
may require pharmacological intervention and/or
counselling in stress management.!!l A good stress
management, e.g. by means of relaxation or cogni-
tive therapy, goes together with a favourable evo-
lution of this disease.l?

Drugs 2001; 61 (8)
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1. Pathophysiological Basis Treatment:
Current Knowledge

A magjor underlying pathophysiological state
in Meniéere's disease is endolymphatic hydrops,
which can only be demonstrated with certainty af-
ter death by histopathological study of the tempo-
ral bones.34 The hydrops is a distension of the
membranous|abyrinth that begins at the apical part
of the cochlea. With time, this process extends to
the cochlear agueduct and the vestibular apparatus
(utricule, saccule). For clinical purposes (treat-
ment and reporting), the presence of endolym-
phatic hydrops can be inferred during life by the
presence of the following symptoms: recurrent,
spontaneous episodic vertigo; hearing loss; aural
fullness; and tinnitus. Either tinnitus or aural full-
ness (or both) must be present on the affected side
to make the diagnosis.

Although Meniére's disease is commonly at-
tributed to an idiopathic endolymphatic hydrops,
some immune disturbances have aso been evi-
denced in patientswith Meniére’ sdisease. Further-
more, experimental studiesin animals have shown
that hydrops do not necessarily lead to Meniére
symptoms; conversely these symptoms may be
found, though rarely, without hydrops.
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1.1 Mechanisms of Endolymphatic Hydrops

Different pathogenic mechanisms have been
proposed to explain the hydrops. Theseincludethe
following:

« obstruction of the endolymphatic duct and/or
dysfunction of the endolymphatic sac
 dysregulation of endolymph production.

1.1.1 Obstruction of the Endolymphatic Duct

and/or Dysfunction of the Endolymphatic Sac

The endolymphatic duct unitesthe cochlear and
vestibular portions of the inner ear at the ductus
reuniens, which joins the utricle and the saccule.

After passing through the otic capsule, it reaches

the endolymphatic sac (fig. 1). The endolymphatic

sac is thought to have numerous functions:
 transmission of changes in pressure from cere-
brospinal fluid (CSF) to endolymph

» homeostasis of endolymph (resorption/secre-
tion)

» secretion of glycoproteinsto increase thelongi-
tudinal flow of endolymph by means of an os-
motic process

« secretion of a natriuretic hormone (saccin) to
increase endolymph productionl®

» removal of metabolic and cellular debris, and
immunodefence of the ear.

Saccule
Utricle

Labyrinth

T I Endolymphatic

Arachnoid  Cochlear duct

membrane  aqueduct

Endolymphatic
sac

Fig. 1. Schematic of the endolymphatic system (reproduced from Marchbanks!®], with permission).
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The duct obstruction or the endolymphatic sac
dysfunctioning are considered to be aetiological
factors in Meniére's disease because hydrops can
be created experimentally on animals by proce-
dures which create these same conditions.

1.1.2 Overproduction of Endolymph

The excess of endolymph in temporal bones of
patients with Meniére' sdisease could be explained
by an overproduction of endolymph. The antidi-
uretic hormone level has been reported to be sig-
nificantly higher in patients with Meniére's dis-
easel’]

Sterkerset al.[89 have described the presence of
two osmotic gradientsin the cochlea. Thefirst one
is between perilymphatic space and endolymphatic
sac, and the second is inside the endolymphatic
space between the apex and the base of the cochlea.
Any disturbances of these two gradients could re-
sult in hydrops.

1.2 Immune Disorders

Although endolymphatic hydrops can be exper-
imentally elicited in animals by obstructing the ca-
nal of the endolymphatic sac, the consequences
vary depending on species; the hydropsis constant
in guinea-pigs, but rare in monkeys. In addition, in
no instance did any animal develop Meniere sver-
tiginous spells.[10]

Conversely patientsin whom Meniére' s disease
symptoms could be elicited by food allergens did
not concomitantly develop hydropsasinvestigated
by electrocochleography.[11

These observations may suggest that symptoms
of Meniére' s disease may berelated to other mech-
anisms than endolymphatic hydrops, e.g. immune
disturbances. Many argumentsin favour of anim-
mune aetiology of Meniére's disease have ap-
peared in recent years.

These include:

(i) the presence, close to the endolymphatic sac,
of alymphatic vascularisation and immunocompe-
tent cells (T lymphocytes, macrophages);

(ii) the presence of biological signs of immune
reactions in patients with Meniére's disease, for

0 Adis International Limited. All rights reserved.

example, raised immunoglobulin (Ig)M complexes
and C1q component of complement;[12

(iii) the abnormal presence of 1gG deposits in
the endolymphatic sacs of patients undergoing
shunt surgery for Meniére' s disease;[13]

(iv) the presence of characteristic manifesta-
tions of Meniére's disease in certain autoimmune
diseases (Cogan syndrome, Periarteritis nodosa);
and

(v) the presence of autoantibodiesdirected against
endolymphatic sac in the sera of patients with
Meniére' s disease.[!4

1.3 Aetiology of Symptoms

1.3.1 Possible Local Causes

The theory of intoxication by potassium de-
scribed by Lawrence and M cCabel’® is commonly
accepted. Endolymphatic sector hyperpressure
would lead to a rupture of the membranous laby-
rinth, resulting in a blend of perilymph and endo-
lymph fluids. This in turn would produce a de-
crease of potassium|evelsin endolymph sector and
an increase in potassium levels in perilymphatic
sector. This step would be followed by a depol-
arisation of vestibular nerve fibres, leading to an
irritative vestibular syndrome. The absence of
repolarisation would explain the decreased vestib-
ular excitability observed secondarily. In Tonn-
dorf’s theory,[2®! the increase of endolymph vol-
ume is the original cause of alteration in inner ear
mechanical properties.

1.3.2 Role of the CNS

Vertigo is thought to result from a functional
imbalance between the labyrinths of the two ears.
Different neurotransmitters are involved in the
central compensatory mechanisms, mainly: hista-
mine, acetylcholine and y-aminobutyric acid
(GABA).

To date, 3 types of histamine receptors have
been identified in mammals, the post-synaptic his-
tamine H, and H, receptors ! and the pre-synaptic
Hs receptors,!18l all of them being present in the
vestibular nuclei. Histamine modulates vestibular
nuclei neuron activity via Hy and H, receptors.[29]
Unilateral vestibular neurectomy inthe cat induces

Drugs 2001; 61 (8)
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a histamine-led compensatory mechanism: in-
crease in histamine synthesis and release by the
tuberomammilary neurons projecting to the vestib-
ular nuclei, promoting vestibular recovery. Since
similar effects have been observed after treatment
with H3 receptor antagonists, it has been hypoth-
esised that Hs receptors could play an important
rolein such compensation of vestibular disorders.[2°!

Cholinergic receptors have been also identified
in the vestibular nuclei and the midbrain.!24 Dur-
ing the vestibular compensatory process, a modifi-
cation of cholinergic brainstem synapses occurs,
resulting in new synapses with an asymmetric pat-
tern of distribution in both number and sensitivity.
The reafferent neurons fire again at a normal rate
under the control of the contralateral non-damaged
|abyrinth.

At the same time, inhibitory synapses coming
from the cerebellar Purkinje cells are mediated, at
thevestibular nuclei level, viathe neurotransmitter
GABA.

Another inhibitory system, under adrenergic
control, intervenes in the vestibular nuclei. On the
basis of these neuropharmacological data, the ef-
fectsof thevariousdrugsusedin Meniére’ sdisease
can be better understood.

2 Dietary Manipulations

2.1 Low Sodium Diet

As early as the 1930s, Dederding!?? and Fur-
stenberg et al.[23] advocated alow salt diet (<2000
mg/day) in patients with Meniére’'s disease. To
date, the efficacy of thisregimen hasnot been eval-
uated scientifically.l?!l When associated with di-
uretics, low sodium diets as in the Furstenberg
regimen have been reported to bring positive re-
sults.[?®] Since the sodium levelsin endolymph are
typically near normal in both animalswith induced
endolymphatic hydrops and in alimited number of
patients from which endolymph was sampled, and
since a low-salt diet is known to have extremely
little influence on the plasma sodium level, reduc-
ing salt intake is likely to have more complex ef-
fects than that of simply changing plasma or endo-

0 Adis International Limited. All rights reserved.

lymph sodium levels. Aldosterone secretion in-
duced by dietary salt reduction may affect ion
transport processes in the ear, altering regulation
of the endolymph.

2.2 Water Intake

Many physicians givelittle or no guidancewith
regard to how much water should be consumed.
General rules for a healthy diet apply, including
eating small, regular meals and keeping water in-
take up. If the goal of diuretic therapy and alow salt
diet isto increase sodium loss from the body, then
anormal level of water consumption (8 glasses per
day) would help achievethisaim. Some physicians
advise their patientsto limit water intake, presum-
ably to aid in the dehydrating effect of the diuretic
but there are no data supporting either point of
view.

2.3 Other

Some patients report that by limiting sugar,
monosodium glutamate, caffeine, and/or acohol
their attacks occur less frequently. There is no
compelling scientific rationale for why this should
be. Therefore, the practitioner should help eachin-
dividual patient to make their own assessment of
dietary changesthat most affect the symptoms. The
patient may, for example, be asked to keep adiary
in which symptoms arerated as objectively as pos-
sible.

3. Pharmacological Treatment

3.1 Benzodiazepines

Benzodiazepines are frequently used in the US
in the treatment of attacks because of their central
vestibular sedative effect.[26-281 Dijazepam is the
agent most used for this purpose. Benzodiazepines
act on the cerebellar GABA-ergic system that me-
diates inhibition on the vestibular response. They
bind to a specific site on the GABA receptor to
potentiate the effect of the endogenous ligand.[29
These effects may offer benefitsin the treatment of
vertigo and emesis.

Drugs 2001; 61 (8)
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In other countries, such as France, their use is
more limited. Benzodiazepines might impair ves-
tibular compensation.[3% Nevertheless, their an-
xiolytic properties (specific action on the limbic
system) are very useful in acute vertigo when it is
particularly associated with anxiety.

Dependence, sedation, hangover, impaired
memory and incoordination with ataxia are the
main adverse effects of benzodiazepines. Respira-
tory depression and cardiac arrest have occurred
rarely after intravenous administration. Benzodi-
azepines are contraindicated in patients with
chronic obstructive pulmonary disease.

3.2 Antiemetic Agents

While most antiemetic agents are generally
aimed at treating the effects of vertigoin Meniére's
disease, they may also play arolein controlling the
diseaseitself by reducing stressand anxiety. All of
them have sedative, anticholinergic and antiemetic
properties, although in various proportions de-
pending on the drug.[311

The antivertiginous and antiemetic effects of
meclozine are believed to be linked to a decrease
in the excitability of the middle ear labyrinth and
an inhibition of conduction in the middle ear ves-
tibular-cerebellar pathways. It has a longer dura-
tion of action (24 hours) and a slower onset of ac-
tion than other antihistamines used in vertigo. The
usual doseinthisindicationis25to 100 mg/day in
divided doses. Meclozine is known to often induce
drowsiness, and somnolence can be significantly
accentuated when used in conjunction with any
other CNS depressant medication, e.g. narcotics
and barbiturates. M eclozine al so increases the tox-
icity of antipsychotics and of anticholinergics.

Dimenhydrinateisan antihistamine used to treat
motion sickness, nausea and vomiting. It is espe-
cially useful in preventing and treating vertigo as-
sociated with Meniére’s disease, as well as nausea
and vomiting, at an oral dose of 50 to 100mg 3 to
4 times daily. It can also be administered intra-
muscularly or intravenously. Mild drowsiness may
occur.

0 Adis International Limited. All rights reserved.

Metoclopramide is an antidopaminergic drug,
which does not cross the blood-brain barrier, but ex-
ertsits antiemetic property at the area postrema of
the brainstem. The versatile administration routes
(oral, parenteral, suppositories) makes metoclo-
pramide very convenient for acute treatment at a
regimen of 20 to 40 mg/day in 2 to 3 doses. At such
low doses, the main adverse effects consist of or-
thostatic arterial hypotension and drowsiness. As
with any antipyschotic, unwanted effects become
more serious at higher doses and increase with
treatment duration: extrapyramidal syndrome and
endocrine disorders.

Promethazine is a phenothiazine with pro-
nounced antihistaminic properties in addition to a
strong anticholinergic activity. Moreover, it has
significant dopamine blocking activity. The seda-
tive and anti-emetic properties of promethazine, as
well asits possible rectal administration, makeit a
useful treatment for Meniére' s attacks. The initial
dose in adultsis usualy 25mg, then 12.5 to 25mg
every 4 to 6 hours as needed. At these doses pro-
methazine is relatively free of extrapyramidal re-
actions associated with other phenothiazine deriv-
atives.

Prochlorperazine, also aphenothiazine, isused for
the management of psychotic disorders, anxiety and
to control emesis by blocking dopamine receptors.
Theusual dose of thisvery potent drugis10mg given
orally or intramuscularly every 4 to 6 hours. The
frequent adverse effects of prochlorperazine (up to
50% of patients, even at minimum doses) include
drowsiness and mild hypotension, and thereisarisk
of extrapyramidal reactions at therapeutic doses,
| eading to parkinsonian-like symptoms. Cardiac con-
duction problems may occur.

Scopolamine is a naturally occurring bella-
donna akaloid with anticholinergic properties,
used to prevent nausea and vomiting associated
with motion sickness in adults. Dry mouth and
blurred vision are quite frequent consequences of
its anticholinergic effects.

Drugs 2001; 61 (8)
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3.3 Vasodilatators

The idea that Meniére’s disease is associated
with ischaemia, atheory that has been never veri-
fied, has led to the use of vasodilators. The intra-
venousinjection of histamine has been used for the
same purpose but has most commonly replaced by
betahistine.

In Europe, betahistine is the preferred anti-ver-
tiginous drug!3233 (betahistine is available in the
US through compounding pharmacies). Apart
from blocking H; and H5 receptors,[34:35] petahist-
ine is also reported to increase cochlear blood
flow.[36371 Thismay contribute in some way to the
improvement invertigo, nauseaand vomiting dem-
onstrated in several clinical trials.[3842 However,
long term, longitudinal, uncontrolled trials have
failed to show abenefit on hearing | 0ss.[4344 Beta-
histine is not sedativel3! but may induce mild
stomach discomfort. Because of its positive ad-
verse effect profile and experiencewith it asalong
term treatment, betahistineisused not only in short
term treatment of the acute phase, but also, by
some, as a maintenance treatment.

Nicotinic acid is given at doses of 50 to 400mg
half an hour before meals, to produce a vasodilata-
tion flush. Only limited success has been reported
with this treatment, which is uncommonly used
nowadays.[46:47]

3.4 Diuretics

For several years diuretics, like sodium deple-
tion, were considered the principal long term treat-
ment of Meniére’s disease. This recommendation
is based on the supposed action of diuretics on the
equilibrium of inner ear fluids, leading to a
reabsorption of endolymph.[48] Many clinical trials
conducted 15 to 30 years ago concluded in favour
of diuretics in Meniére's disease, whether hydro-
chlorothiazide (HTCZ), chlorthalidone, or triam-
terene.[49-52

Thetypical adult dosage of HTCZ is50 mg/day,
and triamterene 50mg in combination with HTCZ
25mg is taken as one tablet per day. The main ad-
verse effect of thiazide diuretics is hypokaliaemia

0 Adis International Limited. All rights reserved.

and intravascular volume depletion with resulting
pre-renal azotaemia, skin rashes, neutropenia and
thrombocytopenia, hyperglycaemia, hyperuricae-
miaand hepatic dysfunction. Furosemide (frusem-
ide) is also used, at a dosage of 10 to 80 mg/day.
Furosemideis a potent diuretic, which may lead to
excessive hypotension and fluid/ion depletion.
Both furosemide and thiazide diuretics require po-
tassium supplementation.

Acetazolamide, a carbonic anhydrase inhibitor,
isknown to induce diuresis by virtue of adecrease
in sodium-hydrogen exchange in the renal tubule,
and is used frequently in France. Adverse effects
arerelatively benign and include paresthesias, gas-
trointestinal disorders, fatigue, anorexia, drowsi-
ness, and transient myopia. Tolerance may develop
on the diuretic action in the long term. The usual
oral regimen is 250mg twice daily or 500mg slow-
release once daily. In a retrospective cohort,[53!
acetazolamide has been found to be as effective as
chlorthalidone in controlling vertigo spells and
preventing short term loss but neither were able to
prevent long term hearing deterioration in patients
with Meniéere' s disease.

Long term nonblind trials with diuretics have
reported up to 79% improvement of vertiginous
symptoms and some improvement in hearing —
evolutions that may indeed reflect the natural his-
tory of the disease. Indeed most of the trials con-
ducted with diuretics retrospectively, suffer from
considerable methodologica flaws and it is now
difficult to conclude on a clear benefit of these di-
uretics on symptoms of Meniére' s disease.[>

Osmotic diuretics such as glycerol, urea and
isosorbide, are known to be effective in reducing
hydrops. Clinically, isosorbide is better accepted
than urea and glycerol as it tastes nicer and has
considerably fewer adverse effects. Moreover,
while the effects of urea and glycerol are transi-
tory, making them more useful in diagnosisthan as
treatment, isosorbide has been reported to improve
hearing after an 8-week administration period. In
this study,!5% no reduction in vertigo has occurred.

Drugs 2001; 61 (8)
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3.5 Calcium Antagonists

Some physicians, especially in Europe, have
been using cal cium antagonists, such asflunarizine
and cinnarizine, as maintenance therapy in
Meniére's disease. Neither cinnarizine nor flun-
arizine are presently available in the US, where
other calcium antagonists are sometimes used:
nimodipine at adose of 30mg twice daily and ver-
apamil at adose of 120mg every morning. Exactly
how these calcium antagonist influence Meniére’s
symptoms and/or function of the ear is not known.
However, they prevent motion sickness and are
vestibular suppressants. Vestibular hair cells are
endowed with calcium channels. Studies in ani-
mal's with endolymphatic hydrops have shown the
endolymph calcium level to be elevated with
cinnarizine. Limited measurements of endolymph
sampled from patients with Meniére' s disease also
show ahigh calcium level. Thisraisesthe possibil-
ity that acalcium disturbance may contributeto the
symptoms of Meniére's disease. Flunarizine and
cinnarizine may also exert their pharmacological
activity thanks to their anti-H; receptor and anti-
dopaminergic properties. Whereas flunarizine may
induce sedation and bodyweight gain in the short
term, and even depression or parkinsonism in the
long term, cinnarizine appears to induce fewer ad-
verse effects.[5

3.6 Aminoglycosides

Theability of specific aminoglycosidesto selec-
tively damage the sensory hair cells of the vestib-
ular system is used as a chemical labyrinthectomy,
which allowsreduction of thesensitivity of theves-
tibular system. The techniques rely on the fact that
for aminoglycosides such as gentamicin, the sen-
sory cells of the vestibular system are more sensi-
tive to damage than are the cells of the cochlea.
This gives the opportunity, at the right dose, for
vestibular function to be reduced without damag-
ing hearing. The antibacterial is usualy injected
into the middle ear space through the eardrum, and
enterstheinner ear through theround and oval win-
dows. Thismethod can be effective, but in practice

0 Adis International Limited. All rights reserved.

itisdifficult to achieve vestibular ablation without
causing some damage to hearing. A number of
groups are presently researching the best regimen
of aminoglycoside applications. It has been re-
ported that best results were obtained with 2 to 4
applications to the middle ear, with a greater like-
lihood of hearing loss if more treatments were
given.[“ll One common approach isto ‘titrate’ the
number of treatmentsto the patients symptoms, us-
ing just enough to alleviate vertigo without neces-
sarily destroying all vestibular function.

Gentamicin is most widely used agent for the
selective ablation of the vestibular system of one
ear. It is most often administered with a small
gauge syringe directly through the tympanic mem-
brane into the middle ear space. From there it dif-
fuses into the fluids of the inner ear. Usually, re-
peated injections are performed over a period of
weeks, which allows hearing function to be moni-
tored to minimise the risk of further hearing loss.
The concentration of gentamicin ranges from 26.7
to 40 mg/ml, with similar successful results.[571 At
2 years, gentamicin instillations result in abolition
of vertigoin 70 to 80% of patientsbut in significant
hearinglossin apart of the popul ation treated.[41.58]

Parenteral injection of gentamicin or streptomy-
cin at adose titrated to suppress labyrinthine func-
tion, isalso areasonabl e alternativein patientswith
bilateral disease. One of the problems associated
with bilateral ablation of the labyrinthsis oscillop-
Sia, i.e. a perception of oscillation of the visua
field, which can be as disturbing to the patient as
vertigo. The goal of titration is therefore to reduce
the sensitivity of the labyrinths without totally ab-
lating them.[59]

3.7 Others

Acetylleucine has been used to treat vertigo
since the late 1950s in some European countries.
Although its mechanism of action is not clear, and
well-controlled clinical trialsarelacking to support
its claim of efficacy, acetylleucine exerts a rapid
effect on vertiginous symptoms. Often initially in-
jected intravenously in emergencies, acetylleucine

Drugs 2001; 61 (8)
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canthen beadministered orally. Itslimited adverse
effects include gastritis.

It has been suggested that theimprovement seen
in patients following ear surgery may be due, in
part, to the general anaesthesiaused. Furthermore,
some patients benefit from anaesthesia without
surgery. Gates'®¥ reported that of the 30% of pa-
tients with Meniére’ s disease who did not respond
to a low salt diet, diuretics and stress reduction,
60% of these patients gained relief from vertigo
after one injection of the anaesthetic combination
droperidol/fentanyl (a neuroleptic agent and anar-
cotic analgesic, respectively). This has been attrib-
uted to along-lasting depression of the vestibular
system by some anaesthetics.

The benefit sometimes observed with cortico-
steroids has been attributed to suppression of an
autoimmune response, and has been used to sup-
port the concept that Meniére’s disease may arise
from some form of autoimmunity. However, cor-
ticosteroids have a vast array of activities, affect-
ing carbohydrate and protein metabolism, lipid
metabolism, electrolyte balance, inflammatory re-
sponses and immune responses. In addition, gluco-
corticoid receptors have been demonstrated in tis-
sues of the inner ear, % raising the possibility that
corticosteroids may have a direct effect on fluid
homeostasisin theear. It isthereforeimpossible at
the present time to know exactly which of the ef-
fects of corticosteroids, if any, isimportant in re-
lieving the symptoms of Meniére's disease.
Whereas prednisone is administered orally, in or-
der to reach higher concentrations in the cochlea
dexamethasone is sometimes given locally as a
cochlear instillation(®Z in conjunction with intra-
venous administration.

Other drugs or food supplements are sometimes
used in the management of patientswith Meniére’s
disease, such as gingko biloba extract or lipo-
flavins and vitamins. Their mechanism of actionin
Meniére's disease is unknown and their use, al-
though not likely to be harmful, is supported by
very little evidence of efficacy.

0 Adis International Limited. All rights reserved.

4. Surgical Treatment

Two types of surgery exist in the management
of Meniere's disease. The first is represented by
nondestructive procedures. These aim on the one
hand to act against the supposed mechanism of
hydrops and on the other to conserve auditory
function. The second typeisrepresented by radical
procedures of vestibular deafferentation of the dis-
eased ear, the auditory function not necessarily be-
ing conserved.

4.1 Nondestructive Procedures

4.1.1 Endolymphatic Sac Surgery

Under thistitle, we group several surgical tech-
niques. Endolymphatic sac decompression was
first proposed by Portmannin 1927.163 Thecurrent
techniques combine decompression and drainage
of the endolymphatic sac to the subarachnoid space
(endolymph-subarachnoid shunt) or to the mastoid
cavity. This drainage is designed to ensure good
long term control of endolymph accumulation.

Theresults of thistype of surgery form the sub-
ject of several controversies, with theresult that the
term placebo surgery hasbeen used to qualify it.[64

4.1.2 Tympanostomy Tube

In 1988, Montandon et al %] reported that ver-
tigo in patients with Meniére's disease could be
controlled by placing aventilation tubethrough the
tympanic membrane of the affected ear. Sincethen
other reports have supported this observation.
Thomsen et al.[%6] compared the use of tympan-
ostomy tubes with endolymphatic sac surgery in 2
groups of patients and found no significant differ-
ences between the 2 groups, indicating that
tympanostomy tubes were as effective as an endo-
lymphatic sac surgery. One reservation in the use
of this technique has been the lack of scientific
explanation for how it would work. Some physi-
cians remain unconvinced and there is as much
controversy on thisissue, asthereiswith endolym-
phatic shunts. However, as the tympanostomy pro-
cedure is a relatively minor procedure — widely
used in children for the relief of middle-ear infec-
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First 48 hours

| Vestibular suppressant drug: antihistamine (meclozine) |

y

If profound vestibular sedative effects required:
replace by antipsychotic (prochlorperazine
or promethazine)

If excessive anxiety:
replace by benzodiazepine (diazepam)

l

Correction of dehydration and electrolyte disturbances

Depending on intensity of vomiting:
additional antiemetic drug: metoclopramide IM/IV
or dimenhydrinate

!

| Maintenance therapy |

Fig. 2. Symptomatic treatment of acute episode of Meniére’s disease. IM = intramuscular; IV = intravenous.

tions — it may be something to consider before
other more invasive surgery is considered.

4.2 Destructive Procedures

4.2.1 Labyrinthectomy

The surgical |abyrinthectomy permits the ves-
tibular information coming from the pathologically
diseased labyrinth to be suppressed definitively.
Insofar as the cochlear apparatusis also sacrificed,
thiskind of surgery isreserved for patients without
any beneficial or useful hearing in the ear with
hydrops.

4.2.2 Vestibular Neurectomy

Vestibular neurectomy is an otoneurological
procedure, which can dramatically cure patients
with severe disabling vertigo. The surgery consists
of sectioning the vestibular nerve from the vestib-
ular apparatus, whileleaving the auditory nervein-
tact, thereby preserving hearing. During the recov-
ery period, the brain adapts to manage without
vestibular input from the operated side, so that nor-
mal activity can be resumed.

5. Recommended Therapy

There is no internationa consensus on how to
treat Meniére's disease, whatever the stage. In the
absence of clinical data clearly establishing the ef-
ficacy of onetherapy or another, the recommenda-

0 Adis International Limited. All rights reserved.

tions are based on the empirical experience of the
clinicians and on the clinical observation of a
marked amelioration of symptomsat 2 yearsin the
majority of patients. All authors insist on regular
follow-up, especialy on the psychological aspect
and on the response of the patient to treatment.
Therapy in Meniére's disease must be progres-
sively adapted.

5.1 Acute Episode (First 48 Hours)

The goal of treatment in Meniére’ sdiseaseisto
suppress the vertigo sensation and the associated
symptoms (fig.2). Vestibular suppressant drugs
with or without antiemetics are used in the acute
period. Antihistamines such as meclozine (25 to
100 mg/day) have avery well established recordin
controlling vertigo and nausea. Antipsychotics
(e.g. promethazine 12.5 to 25mg 3 times daily) can
be used if profound vestibular sedative effects
are required. In patients with excessive anxiety,
benzodiazepines are useful (e.g. diazepam 10mg
intramuscularly or intravenously, once or twice
daily for adult patients). In patientswith profusevom-
iting, a complementary antiemetic agent (meto-
clopramideintramuscularly or intravenously 10mg
onceor twicedaily, or as suppositories 20mg twice
daily) may be added. Antiemetic drugs such as
metocl opramide should not be combined with an-
tipsychotics because of the increased risk of ex-

Drugs 2001; 61 (8)



Meniere’s Disease

1099

trapyramidal adverse effects. Apart from medica-
tion, rest and rehydratation are important adjuvant
aspects of therapy.

5.2 Maintenance Therapy

A low salt diet is recommended, as well as
avoidance of CATS (coffee, alcohol, tobacco and
stress). Patients are requested to observe whether
any kind of food precipitates their state.

Immediately after the acute phase, if thereisno
renal contraindication, a diuretic should be started
at alow dose, for example, HTCZ/triamterene (a
HTCZ 25mg/triamterene 50mg tablet once daily);

thisregimen isincreased in case of symptom exac-
erbation (25mg twice daily). Using such a combi-
nation of diuretics avoids the need for a potassium
supplement, although ameasurement before the start
of treatment and at 2 weeks is recommended.
HTCZ alone must be associated with a potassium
supplement and an ionogramme once a week.
Blood pressure should be measured every month
and controlled.

We use betahistine (16mg 3 times daily in the
first 2 months) to prevent recurrence of vertigo.
After 2 months' treatment, the betahistine dosage
can be decreased to 24 or 32 mg/day.

| Diet control (salt, CATS) |

v

Immune origin likely,
bilateral Meniere's
disease and/or
autoimmune context

v

Corticosteroid:
prednisone 1 mg/kg/day
5-10 days

v v

No remission
Corticosteroid ceased rapidly

Remission
Corticosteroid decreased
over 30 days

| Non-immune origin likely |

v v

Diuretic combination: Histaminergic drug:
hydrochlothiazide/ betahistine 8-16mg daily
triamterene
25mg x 2 daily
(blood pressure
and potassium control)

v

Control of vestibular and
hearing functions
Assessment at 3 months
of therapy efficacy

v '

Remission No or partial remission
Stop treatment Continue treatment

for 3 months more

v

No response
after 6 months

!

Consider surgery
or aminoglycosides

Fig. 3. Protocol recommended for maintenance therapy of Meniére’s disease. CATS = coffee, alcohol, tobacco and stress.

0 Adis International Limited. All rights reserved.
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Repeated vertigo attacks in spite
of well administered maintenance therapy

!

| Endolymphatic sac surgery |

l

| Chemical labyrinthectomy |

v

| No useful hearing on the diseased ear |

|

| Surgical labyrinthectomy |

v

| Preservation of hearing function |

!

| Vestibular neurectomy |

Fig. 4. Ablative therapy and surgical decision for patients with Meniére's disease.

Patients should be seen once amonth for aclin-
ical vestibular examination and an audiometric
control. In bilateral forms evoking an autoimmune
origin, the acute phase is commonly manifested by
adegradation of thehearing level. These patientsmay
be treated with a corticosteroid (e.g. prednisone 1
mg/kg/day) for 5 to 10 days with the dosage then
decreased slowly inremission. Treatment is ceased
rapidly if symptoms persist.

The effectiveness of maintenance therapy isas-
sessed every 3 months: in patients with full symp-
tom relief the therapy is stopped. Therapy is con-
tinued for a further 3 months in patients with an
incompl ete response to treatment. In patients with
full treatment failure after 6 months, the use of
aminoglycosides or surgical alternatives may be
considered.

Figure 3 summarises this proposed protocal.

5.3 Surgical Decision

In case of intractable vertigo, resistant to all
types of medical treatment, endolymphatic sac sur-
gery may be proposed as the primary surgical op-
tion, particularly when attempting to preserve au-
ditory function (fig. 4). An alternative therapy
inspired by several recent studies, which is a less
invasive procedure often found effective by pa-

0 Adis International Limited. All rights reserved.

tients, consists of placing a transtympanic tube.
However, this may be a placebo effect.

I n patients with no response to any of these pro-
cedures, a chemical labyrinthectomy should be
proposed while taking into consideration the high
risk of hearing loss deterioration. In patients with
severe forms of the disease, and after the failure of
chemical labyrinthectomy, there are two types of
radical surgery. If there is no useful hearing func-
tion onthe diseased ear, asurgical |abyrinthectomy
could be proposed as a solution. In the other situa-
tion, i.e. patients with useful hearing function, a
vestibular neurectomy could be considered.

6. Conclusion

Drug therapy for Meniére's disease classically
includes vestibular suppressants and drugs acting
on the supposed pathophysiological process. Ves-
tibular suppressants are mainly administered as
symptomatic treatment for acute vertigo attacks
and accompanying nausea and vomiting. They in-
clude benzodiazepines, some antihistamines and
antipsychoatic drugs. Since endolymphatic hydrops
is thought to be a prerequisite for developing
Meniére’ ssymptoms, it providesabasisfor theuse
of diuretics as maintenance therapy. Recently, the
possible association between autoimmune inner
ear disease and Meniére’ ssymptoms has suggested
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the use of corticosteroids. It should be noted that
betahistine is widely prescribed in Europe as the
standard long term oral therapy. This drug, which
actsasan Hs receptor antagonist, isavailablein the
US only through compounding pharmacies.

Apart from drug treatment, techniquesfor stress
reduction, e.g. relaxation therapy, should be pro-
posed to patients who are anxious or depressed.

Among the potential future treatment options,
pressuretherapy isbased on the hypothesisthat the
inner ear fluid system can be affected by themiddle
ear static pressure.l33371 |n 1995, Andrews and
Strelioffl67] reported that repetitive application of
excess pressure to the middle ear through a venti-
lating tube could induce rapid hearing improve-
ment in Meniére's patients. This may account for
the alleviation of Meniére's symptoms observed
after placement of transtympanic drains. To date,
pressure therapy still remains to be evaluated as a
standardised therapeutic modality.
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