Chapter 60
Méniere’s Disease and Tinnitus

Michel Paolino and Vénéra Ghulyan-Bedikian

Keypoints

1. Méniere’s disease is a clinical syndrome that
comprises vertigo, sensorineural hearing loss,
subjective tinnitus, and aural fullness.

2. The tinnitus is classically low pitched and evolves
with the progression of the disease.

3. The diagnosis of M¢éniere’s disease is based on
patient history, a clinical examination, a complete
oto-neurological assessment, and a MRI.

4. The differential diagnosis distinguishes Méniere’s
disease from vestibular schwannoma, microvascular
conflict of the VIII cranial nerve, and migraines.

5. Antivertiginous, antihistamines, loop diuretics,
antiemetics, and benzodiazepines are effective in
managing the acute attacks.

6. The following therapies are recommended for inter-
crises periods:

(@)
(b)

Dietetic recommendations including low-salt diet
Medication (antihistaminics, diuretics, osmo-
regulators, vasodilators, antiemetics, corticoids,
benzodiazepines)

Relaxation therapy, tinnitus retraining therapy,
sound therapy, etc.

Coordinated treatment of temporomandibulai-
res and cervical disorders

Intratympanic therapy with gentamycin or
steroids

Surgical approach by endolymphatic mastoid
shunt or endolymphatic sac decompression,
vestibular neurotomia, and labyrinthectomia.

()
(d)
(e)
®
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7. Some medications as well as transtympanic therapy
seem particularly interesting, because they provide
improvements of both vertigo and tinnitus while
preserving the hearing in the majority of patients
who have this treatment.

8. Conservative treatments should be exhausted and
surgery reserved for patients with disabling and
refractory vertigo, but surgery cannot prevent the
progression of the tinnitus.
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Abbreviations

AAO-HNS  American Academy of Otolaryngology —
Head and Neck Surgery

ABR Auditory brainstem response

BPPV Benign paroxysmal positional vertigo
CBT Cognitive-behavioral therapy

DPOAEs Distortion product otoacoustic emissions
ECoG Electrocochleography

MRI Magnetic resonance imaging

SP Summating potential

Méniere’s Disease: Pathogenesis,
Symptoms, and Clinical Manifestations

Meéniere’s disease represents one of the many causes of
tinnitus. Since its first description in 1861, several etio-
logical theories have been proposed to explain the patho-
genesis of this disease: endolymphatic hydrops,
autoimmune disorders, viral infections, allergic processes,
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and activation of neural plasticity. Méniere’s disease is a
syndrome that comprises of three (or four) symptoms:

— Recurrent episodes of spontaneous vertigo lasting
from several minutes to a few hours, which can be
followed by residual unsteadiness.

— Fluctuating and slowly progressive sensorineural
hearing loss, usually unilateral and initially prevail-
ing at low frequencies.

— Subjective tinnitus and sensation of aural fullness,
pressure, or discomfort. The tinnitus is referred to
the affected ear and described as a low-frequency
“buzz” or “roar,” but as the disease progresses, it
sometimes includes a high-pitched component.

Meéniere’s disease usually starts in only one ear but can
evolve into a bilateral form. It is characterized by peri-
ods of exacerbation and remission. The crises are
frequently severe, incapacitating, unpredictable, and
usually accompanied by anxiety, headaches, and auto-
nomic manifestations (nausea, vomiting, diaphoresis,
pallor, tachycardia, diarrhea, etc.).

At the beginning, the tinnitus complaint is second-
ary. Classically, it becomes worse during vertigo
attacks but may significantly improve or even disap-
pear afterward. However, with the progression of the
disease, the tinnitus can become permanent, persisting
between attacks. Its evolution is then unfavorable due
to a significant increase in anxiety.

Besides the above-described classic form, some phy-
sicians have also included patients with incomplete clini-
cal features as forms of Méniere’s disease. In fact, the
frequency and the intensity of the crises, the association
of symptoms, and their impact on the patient’s quality of
life can vary from one patient to another. These various
clinical forms can be classified into three groups:

— Predominantly cochlear forms where hearing loss
and tinnitus are “in the foreground” and the vertigo
is either absent or atypical

— Predominantly vestibular forms with typical vertigo
crises, which are not necessarily preceded by tinni-
tus or aural fullness, and the hearing loss does not
always affect the low frequencies

— Separate forms with initially typical vertigo crises
without cochlear signs.

These symptoms that have similarities with the ver-
tiginous crises of migraine should be distinguished
from those of Méniere’s disease. Later, the cochlear
symptoms usually occur together with a pattern of

vestibular signs. Signs of endolymphatic hydrops
sometimes are later added by vestibular symptoms, and
the disease evolves into a typical Méniere’s disease.

Diagnostic Criteria

The diagnosis is established with patient history, a
clinical examination, a complete oto-neurological
assessment, and possibly a MRI of the brain.

Patient History

Patient history is very important for correct diagnosis
of Méniere’s disease because it can provide informa-
tion about symptoms during acute attacks. Clinical test-
ing is usually only done between acute attacks. On
completing the initial history, the onset, duration, fre-
quency and intensity of crises, the association of symp-
toms, and their impact on the patient’s quality of life
should be determined. A typical vertigo attack with no
associated hearing loss suggests that the disease is pos-
sibly Méniere’s disease. A single definitive episode of
vertigo that occurs together with the other symptoms of
Meéniere’s disease makes the diagnosis probable but an
exact diagnosis of Méniere’s disease requires two or
more definitive episodes of vertigo and hearing loss
associated with tinnitus and/or aural fullness [1].

Clinical Examination

Clinical testing is usually only done between acute
attacks and can be normal at the earlier stages of the
disease. As the disease progresses, it reveals audio-
vestibular abnormalities.

The Romberg test' shows axial deviation while
the Babinski—Weil test> and the Fukuda stepping

'Romberg test: The patient stands with feet together, eyes open,
and hands by the sides. The patient closes their eyes while the
examiner observes for a full minute to note occurrence of a fall
or axial deviation toward the affected side.

2Babinski-Weil test: the patient walks with eyes closed, ten steps
forward and ten steps backward several times; the examiner looks
for a deviation from the straight path, bending to the affected side
when walking forward and to the other when walking backward.
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test® show drift toward the affected side. However,
these tests are not always reliable when the patient
has myo-articular and/or orthopedic problems.

Audiometric and Oto-Neurologic
Examination

Pure-tone audiometry should be obtained and should
show low-frequency sensorineural hearing loss that
gets better or disappears after crises. However, as
the disease progresses, the hearing loss often reaches
high frequencies and can even change to a flat hear-
ing loss.

Speech audiometry should show normal speech
intelligibility and can confirm that the hearing loss is
indeed of cochlear origin. Tympanometry can rule
out middle-ear problems. The Weber-test* should be
lateralized toward the healthy or better ear. The
Rinne test’ should be positive. In patients with
Meéniere’s disease, it usually does not indicate any
difference between the auditory thresholds for air
and bone conductance.

’Fukuda stepping test: The patient stands with eyes closed, arms
outstretched and wearing ear muffs. The patient marches in
place 50 steps at the pace of a brisk walk while keeping the eyes
closed. The observer looks for any rotation. Rotation of 30° or
more is considered a positive test.

4Weber test: A test in which the stem of a vibrating tuning fork
is placed on the midline of the head to ascertain which ear the
sound is heard by bone conduction. The sound will be perceived
in the affected ear when a unilateral conductive hearing loss is
present or in the unaffected ear when there is a unilateral sen-
sorineural hearing loss. The result of this test is combined with
the result of the Rinne test to interpretation of the type of hearing
loss. (From Stedman’ Electronic Medical Dictionary).

SRinne test: Tests the ability to hear by air conduction with the
ability to hear by bone conduction. By placing the tines of a
vibrating tuning fork near the pinna, the acoustic stimulus is pre-
sented by air conduction; by placing the stem of a vibrating tun-
ing fork on the mastoid process, the acoustic stimulus is presented
by bone conduction. In conductive hearing losses, the stimulus is
heard louder and longer by bone conduction. In sensorineural
hearing losses, the stimulus is heard louder and longer by air con-
duction. The result of the test is reported for each ear as air con-
duction and is found to be greater than bone conduction, or vice
versa. This information is combined with the result of the Weber
tuning fork test in interpreting the type of hearing loss.

Metz-test® shows objective recruitment that is more
marked in Méniere’s disease compared to the other
cochlear pathologies.

The Reflex Decay Test shows that the stapedius
reflex is well maintained and can confirm the cochlear
origin of the disease.

If the patient accepts, a Glycerol test’” may be help-
ful if the patient’s history and tests are inconclusive.
Hearing thresholds, particularly at low frequencies,
often improves after administration of glycerol to
patients with Méniere’s disease.

Recording of distortion product otoacoustic emis-
sions (DPOAEs) provides information about the
function of the outer hair cells which may be impaired
by abnormal pressure (or rather volume [2]) of the
endolymphatic fluid. The combination of vestibular-
evoked myogenic potentials and DPOAEs with the
glycerol test is suggested for early diagnosis of
Meéniere’s disease and for the differential diagnosis in
patients presenting a first attack of vertigo with or
without hearing loss [3].

Studies have disagreed regarding the value of
recording DPOAESs and cochlear microphonics for dif-
ferential diagnosis in patients with and without hydrops
[4]. The auditory brainstem response (ABR) typically
does not show abnormalities in agreement with the
assumption that the disease is not affecting retroco-
chlear functions. The diagnostic value of recordings of
the summating potential (SP) that is a component of
the electrocochleogram (ECoG) has been advocated
by some investigators [5, 6] while others, Eggermont
1979, [7] have been critical regarding the value of
ECoG in diagnosis of Méniere’s disease, in particular
for hearing loss less than 50 dB. The large individual
variation in the SP is an obstacle in its use as a diag-
nostic criterion.

®Metz test: The test compares the threshold of the acoustic mid-
dle-ear reflex and loudness perception.

"Glycerol test: Glycerol is administered orally 1.5 ml/kg of body
weight dissolved in the equal amount of the physiological saline.
A positive result is defined as a threshold improvement of the
audiogram of 10 dB or more in at least three frequencies (500,
1,000, or 2,000 Hz). The speech audiometry must show an
improvement of 10% of the discrimination. However, the oral
glycerol test prohibits food intake before the testing, requires a
long examination time, and is associated with side effects such
as headache, nausea, and vomiting. The intravenous glycerol test
(intravenous injection of 100 ml glycerol (10%) over 30 min) is
known to have no such disadvantages.
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Vestibular Examination

Nystagmography® can quantify the vestibular abnor-
malities. Spontaneous horizontal or horizontal-rotatory
nystagmus is common in individuals with Méniere’s dis-
ease. As soon as the crisis starts, nystagmus beating
toward the affected side occurs. But the direction of the
eye movements is quickly reversed, confirming a unilat-
eral vestibular deficit. The nystagmus is then very intense
and occurs even when the eyes are directed toward the
affected side (grade I11°) nystagmus). Typically it dimin-
ishes with time. After the crisis, the nystagmus which is
sensitized by the suppression of ocular fixation, disap-
pear from direct observation, but can always be reacti-
vated by the Head shaking test'® or by vibratory
stimulation of the mastoid. If high-frequency vibratory
stimulation of the mastoid reveals a latent nystagmus, it
is an indication of a unilateral vestibular deficit. In
patients with Méniere’s disease who have a normal
caloric test, the direction of the nystagmus triggered by
the head shaking and vibratory tests is usually discordant
and informs us on the evolution of the disease.

The Dix Hallpike test'' is typically negative in
Méniere’s disease. However, detailed attention should

8Nystagmography: The technique of recording nystagmus.
Frenzel glasses or videonystagmography mask should be used to
eliminate the visual fixation that may suppress the nystagmus.
°Grade III nystagmus: Spontaneous nystagmus that occurs when
the eyes are directed to the center, right, and left. The intensity
of this nystagmus increases when the gaze direction is the same
at the quick phase of the nystagmus.

0Head shaking test: The patient is positioned upright and instru-
mented with a videonystagmography mask that suppresses the
visual fixation and records the eye movements. The examiner
grasps the patient’s head and moves it briskly approximately 30°
to either side in the horizontal plane around the vertical axis. The
head shaking for a frequency of about 2 Hz is continued for 20
cycles and then abruptly stopped. A head shaking nystagmus
indicates a dynamic imbalance between the ears. It is usually
beating toward the “better” ear during about 30 s and can be fol-
lowed by a second phase of nystagmus that is weaker, decays
more slowly, and is directed toward the “bad” ear. The main
value of seeing a secondary phase is that one can clearly identify
the primary phase, which is sometimes very short.

'Dix Hallpike test: test for eliciting paroxysmal vertigo and
nystagmus in which the patient is brought from the sitting to the
supine position with the head hanging over the examining table
and turned to the right or left (45°); vertigo and nystagmus are
elicited when the head is rotated toward the affected ear. Frenzel
glasses or videonystagmography mask are used to eliminate the
visual fixation that may suppress the nystagmus.

be paid to the realization of this test because the
spontaneous or latent nystagmus due to the Méniere’s
disease can be sensitized or revealed in the decubitus
position. In addition, the possibility of benign paroxys-
mal positional vertigo (BPPV) should not be overlooked.
BPPV can be either idiopathic or, due to the mechanical
disruption and distortion of the utricle and saccule,
related to the progression of Méniere’s disease.

Magnetic Resonance Imaging

A MRI of the brain with Gadolinium contrast can
determine whether the internal auditory canals are
open and that the morphology of structures in the pos-
terior fossa is normal.

Differential Diagnosis

An expert clinical judgment is required to distinguish
between true Méniere’s disease and several other condi-
tions characterized by vertigo, hearing loss, and tinnitus,
such as cochlear otosclerosis; bacterial or viral labyrin-
thitis; temporal bone trauma; V, VII, and VIII neuroma;
meningioma; cholesteatoma; and migraine. The com-
plete oto-neurological assessment including an ABR,
ECoG, and MRI of the posterior fossa makes it possible
to differentiate Méniere’s disease from these etiologies.
Distinguishing Méniere’s disease from vestibular
schwannoma and vascular conflict of the VIII cranial
nerve are the most important factors. Kentala and
Pyykko (2000) [8] compared test results from 128
individuals with vestibular schwanomma and 243 with
Meéniere’s disease and found that 38% of patients with
small and medium-sized vestibular schwannoma had
an association of all the symptoms of a typical
Meéniere’s disease. In 69% of the patients, the attacks
lasted from 5 min to 4 h and occurred only once or
twice a year. In addition, half of the patients had spon-
taneous nystagmus and 61% of the patients had caloric
asymmetry. Tinnitus in these patients was either mild
or intense (in 49 and 12% of cases, respectively).
Vascular conflict of the VIII nerve is characterized
by intermittent paroxysms of dizziness and unilateral
tinnitus, which can become more frequent over time
(see also Chap.40). In a chronic stage, this condition
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induces persistent unsteadiness [9, 10] often associated
with constant tinnitus. Unfortunately, this condition,
which has a similar course as Méniere’s disease, is
often not recognized. In a study by Ryu and coworkers,
it was even shown that up to 73% of the patients diag-
nosed preoperatively as having Méniere’s disease were
successfully treated for vascular conflict of the vestibu-
lar nerve [11].

Patients with Méniere’s disease have normal ABR
with normal interpeak latency I-III [12].

Meéniere’s disease also has similarities with migraine
(see arecent review by Minor, 2004 [13] and Chap. 38).
However, the glycerol test is negative for migraine, the
crises of dizziness always start in the early morning,
and there is often a family or personal history of
migraines. In addition, individuals with migraine-
associated dizziness usually have normal hearing, and
when a sensorineural hearing loss is present, it rarely
progresses, thus, different from individuals with
Meéniere’s disease [14] (see also Chap. 38).

Treatment

There are several different treatments available for
Meéniere’s disease, and the choice of treatment requires
careful consideration. Both medical and surgical treat-
ments are in general use, but there is not a consensus
regarding the specific treatment and a divergence of
different protocols currently in use.

Management of Acute Attacks

During an attack, the treatment is aimed at alleviating
the acute symptoms.

Vertigo is often the most disabling symptom of
Méniere’s disease, and the medical treatment seeks,
above all, to control these symptoms. The intravenous
injections of Acetylleucine used in some countries are
effective in alleviating vertigo attacks. The action of
Acetylleucine is not understood, but studies in animal
models suggest that it acts mainly on abnormally hyper-
polarized and/or depolarized vestibular neurons by
restoring their membrane potential [15]. Administration
of Acetylleucine does not have any proven effect on
tinnitus.

A randomized double-blind clinical study
showed that betahistine dimesylate 12 mg as well
as a fixed combination of cinnarizine 20 mg and
dimenhydrinate 40 mg are highly effective and
safe treatment options for Méniere’s disease and
may be used in both the management of acute epi-
sodes and long-term treatment. These drugs, com-
monly used to treat vestibular disorders, reduce
tinnitus in approximately 60% of patients with
Méniere’s disease [16].

Some physicians prescribe loop diuretics to nor-
malize the balance of fluid volumes in the inner ear.
For example, intravenous injections of 40 mg furo-
semide in the morning during 3-5 days are effective
treatments but require checking the blood electro-
lytes. Tinnitus should be watched since furosemide
can give tinnitus.

During crises, intravenous injections of 40 ml of
30% Glucosé-hyper in the morning and evening for 3
days are also effective treatments. Corticosteroids
(such as Methylprednisolon 20 mg in intravenous per-
fusion) are used by some physicians for the manage-
ment of acute vertigo attacks. Treatment for preventing
nausea and vomiting, which can be very intense during
a crisis, should also be available. The following antie-
metics are often prescribed:

Compazine (per os or suppository) — 5 mg every
12 h as needed.

Meclizine (per os) — dose ranges from 12.5 mg
twice a day to 50 mg three times a day.

Meétopimazin (per os) — 1 or 2 (15 mg) tablets three
times a day.

Meétoclopramid — intramuscular or intravenous
injections of a 10 mg/2 ml vial three times a day.

Benzodiazepines (for example: Lorazepam sublin-
gual tablets, 0.5 mg twice a day) are used to relieve the
anxiety accompanying Méniere’s attacks.

Therapies for Inter-crises Periods

The purpose of treatment is to reduce the number of
attacks while trying to prevent further hearing loss
and damage to the vestibular system. This form of
treatment depends on the inter-crises symptoms,
their intensity, and their impact on the patients’
quality of life.
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Non-invasive Therapies

If the symptoms disappear after the crisis, the patient
only needs dietetic recommendations such as to avoid
caffeine, alcohol, tobacco, and aspartame, which
worsen tinnitus and other Méniere’s disease symp-
toms. A low-salt diet is also important.

To reduce the frequency of vertigo attacks and alle-
viate the inter-crises symptoms, Betahistine (16 mg
three times a day or 24 mg twice a day) is often ben-
eficial [17]. Diuretics (such as furosemide 20 mg a
day, two times a week with a control of electrolytes),
osmoregulators (such as glycerol or mannitol), or
vasodilators (for example, Buflomedil 150 mg twice
a day) can also be effective in selected patients.
However, there is insufficient evidence that this medi-
cation has any significant effect on Méniere’s disease-
related tinnitus [18, 19].

A randomized and controlled clinical study showed
the effectiveness of the combination of diphenidol
(25 mg/d), acetazolamide (250 mg/48 h), and predni-
sone (0.35 mg/kg) on the tinnitus, as well as the fre-
quency and duration of vertigo [20].

Corticosteroids are especially helpful in bilateral
forms, in particular, if an autoimmune cause is
suspected. Desensitizing therapies for allergies have
been shown to be effective to relieve the Méniere’s
disease symptoms, including tinnitus in some patients
[21, 22].

Depending on the presence of psychosomatic com-
ponents, the social-professional impact of tinnitus,
and other Méniere’s disease symptoms, a patient’s
regular follow-up by a multidisciplinary team may be
beneficial. Relaxation therapy may be beneficial in
some patients because of its beneficial effects on
unsteadiness, as well as on tinnitus. It should be asso-
ciated with standard methods of tinnitus management
(see Part V — Management of Tinnitus). Balance reha-
bilitation can improve a patient’s balance.

Intratympanic Therapy

When vertigo persists despite optimal medical man-
agement, an intratympanic therapy with gentamycin or
steroids may be proposed to control the vertigo. The
intratympanic administration of low-dose gentamycin
provides long-term vertigo control, whilst preserving

hearing and vestibular function in the majority of
patients [23]. In addition, it is effective to treat the tin-
nitus in M¢éniere’s disease [24, 25]. New protocols
have been developed to reduce the risk of permanent
gentamycin ototoxicity. The one-shot injection proto-
cols present a minimal risk to hearing, whereas repeated
or continuous application protocols result in higher
gentamycin doses in the cochlea and can cause dam-
age to hearing [2, 26]. In a review of literature, Dodson
and Sismanis (2004) [27] suggest that this therapy
should mainly be proposed to patients with Méniere’s
disease who do not have useful hearing. The authors
recommend intratympanic therapies with steroids for
Meéniere’s patients with normal hearing, which have
some success in controlling vertigo.

Treatments that can control vertigo may not always
improve tinnitus in Méniere’s patients. A prospective
double-blind placebo-controlled trial by Garduno-
Anayaet et al. (2005) [28] showed relief of tinnitus in
48% of the patients who were treated with intratym-
panic dexamethasone. It was also shown that the
inner-ear perfusion via transtympanic delivery of dex-
amethasone 4 mg/ml improves hearing, tinnitus, and
aural pressure in patients with a cochlear form of
Meéniere’s disease [29]. Nonetheless, Araujo et al.
(2005) [30] reported that a prospective randomized
placebo-controlled but single-blind trial showed that
intratympanic dexamethasone had no significant effect
on severe tinnitus compared to placebo.

Surgical Approach

Surgical treatment should be a last resort and is
reserved for Méniere’s patients who are refractory to
medical therapy. Conservative and destructive surgical
procedures are used according to the severity of the
crises, the degree of serviceable hearing, and the con-
dition of the contralateral ear.

Endolymphatic Sac Surgery

Conservative surgery by endolymphatic mastoid shunt
or endolymphatic sac decompression without sac inci-
sion is the operation most often practiced. It can lead
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to a temporary decrease in vertigo occurrence and
intensity, while generally preserving hearing [31].
However, the literature reveals disagreement regarding
the effectiveness of this approach in reducing vertigo.

Sectioning of the Vestibular Nerve

Sectioning of the vestibular nerve is effective in con-
trolling vertigo while preserving hearing in most
patients. Thus, it is available for patients with service-
able hearing who have failed all other treatments and
are especially incapacitated by Méniere’s disease.
Dandy (1941) [32], described how he treated patients
with Méniere’s disease by sectioning the eighth cranial
nerve. Later, this technique has been refined and now,
most typically, only the vestibular nerve is sectioned.
Different techniques are in use for sectioning the ves-
tibular nerve, such a retromastoid (retrolabyrinthine)
approach to the cerebello pontine angle, and a middle
fossa approach has been used as well. Endoscope-
assisted, minimally invasive retrosigmoid approach
that is now recommended rather than the middle fossa
or retrolabyrinthine approaches is simpler, more reli-
able, and has lower risk of complications [33-35].
Analysis of 18 publications mentioning tinnitus status
after vestibular neurotomy in a total of 1,318 patients
shows that the tinnitus had worsened after the opera-
tion from 0 to 60%, but most of the patients had no
change in their tinnitus (17-72%) and others even
reported improvements of 6-61% [36]. Thus, vestibu-
lar neurotomy does not consistently worsen tinnitus,
but the risk is present.

For patients with unilateral Méniere’s disease and
total deafness, labyrinthectomy can be undertaken as a
last resort.

The procedures that control the episodic vertigo by
destroying the vestibular function in the affected ear
should be reserved for patients who have handicapping
vertigo, which persists in spite of conservative treat-
ments. Typically, the balance improves significantly
after these procedures, thanks to compensatory and
substitutive mechanisms. The ability to compensate for
loss of vestibular input decreases with age, and for peo-
ple over the age of 50 years, the compensation takes a
long time and is rarely complete. These operations,
however, cannot prevent the progression of hyperacusis
or tinnitus.

Microvascular Decompression

Cranial nerve roots in contact with a blood vessel have
been associated with specific diseases such as hemifa-
cial spasm, trigeminal neuralgia, glossopharyngeal
neuralgia, and geniculate neuralgia. Also, blood ves-
sels in close contact with the root of the vestibular
nerve have been associated with a specific disorder
such as a specific vestibular disorder [disabling posi-
tional vertigo (DPV)] [37, 38], and blood vessels in
contact with the auditory nerve have been associated
with some special forms of tinnitus [10]. Microvascular
decompression operations (MVD) for DPV have
shown beneficial effect in about 85% of patients [39]
(see Chap.40). MVD operations for tinnitus are effec-
tive in giving relief of tinnitus in some patients with
this condition [10] (see Chap. 84).

The fact that vascular loops have been reported to
be in contact with the vestibular nerve in patients with
Meéniere’s disease does not mean that contact with a
blood vessel is associated with symptoms. Studies
have shown that vascular loops in contact with cranial
nerve roots occur frequently without giving specific
symptoms from the respective cranial nerve [40]
(see Chap.40).

Other Forms of Treatment

Applying Air Puffs to the Inner Ear

It has been shown that applying air pressure to the
inner ear can relieve some of the symptoms of
Meéniere’s disease [41, 42]. This was first realized by
placing individuals with Méniere’s disease in a pres-
sure chamber. These findings have later been explored,
and a practical device that a person can wear was
developed (the Meniett, now marketed by Medtronic,
Inc.). This device provides a series of air puffs to the
sealed ear canal. Using this device requires that venti-
lation tubes (PE tubes) are inserted in the eardrum to
make it possible for the air puffs to reach the middle-
ear cavity. The Meniett device is now in use for man-
agement Méniere’s disease.

The efficacy of such treatment was studied by Odkvist
et al. (2000) [43] in a prospective randomized placebo-
controlled, multicenter clinical trial. The study had
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56 participants with active Méniere’s disease, age
20-65 years, with a hearing loss of 20-65 dB PTA.
Thirty-one participants completed 2 weeks using the
Meniett device and 25 patients completed the 2 weeks
with the placebo device. A grommet (PE tube) was
inserted in the eardrum on the affected side 2 weeks
before the study began. The active group experienced sig-
nificant improvement concerning the frequency and
intensity of vertigo, dizziness, aural pressure, and tinni-
tus, assessed using a visual analogue scale (VAS). The
placebo group experienced no difference from the normal
course of their disease. Pure-tone threshold improved at
the frequencies 500 and 1,000 Hz after active treatment,
but there were no improvement of hearing after placebo
treatment. Boudewyns et al. reported a significant
decrease in the median number of vertigo spells without
any improvement in hearing status, tinnitus and func-
tional level, or self-perceived dizziness handicap [44].

In another study, Densert and Sass (2001) [45]
found beneficial effect on the symptoms in 37 individ-
uals with Méniere’s disease, 31 of whom had failed to
respond to medical treatment in a 2-year follow-up; 19
were free from vertigo spells; 15 had a significantly
fewer vertigo spells; and 3 did not respond to pressure
treatment. These three individuals later had treatment
with gentamicin injections, one of these three became
deaf in the affected ear. None of the patients’ condi-
tions when treated with air puffs became worse [45].
All participants in the study reported improvement in
functionality of at least two levels, according to the
AAO-HNS functionality scale.
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