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SYMPTOMATOLOGY

AUDIOMETRIC DATA

Clinicio ot
diagnosis of Me nie re’s disease. .

Clinicians should diagnose definite or probable Me nie re’s disease in po
presenting with 2 or more episodes of vertigo lasting 20 minutes to 12 hours (definite)
or up to 24 hours (probable) and fluctuating or nonfluctuating sensorineural hearing
loss, tinnitus, or pressure in the affected ear, when these symptoms are not better
accounted for by another disorder.



Certain

Definite
Méniére's
disease

Probable
Méniére's
disease

Definite Méniére’s disease confirmed by histopathology

= Two definitive spontaneous episodes of vertigo lasting 20 minutes to 12 hours + Audiometrically documented low- to medium-frequency sensorineural
hearing loss in the affected ear on at least one occasion before, during or after one of the episodes of vertigo + Fluctuating aural symptoms (hearing,
tinnitus or fullness) in the affected ear

= Two episodes of vertigo or dizziness, each lasting 20 minutes to 24 hours + Fluctuating aural symptoms (hearing, tinnitus or fullness) in the reported
ear




STAGING OF MENIERE’S DISEASE
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Figure 3. Low frequency sensorineural hearing loss in left ear.




COCHLEAR
CONDUCTIVE
HEARING LOSS

Figure 4. Conductive (a) or mixed (b) hearing loss due to cochlear conductive hearing loss.
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speech audiometry. It is a more complex test, since evaluates the entire
auditory po’rhwoy as hearing is a cortical process. Speech audiometry is also a
dlogical test where the tested person has to repeat the heard
Jbic words, or sentences.

Speech Audiometry: Speech Discrimination score is 55-85% and discrimination ability is impaired during and immediately following an attack. /

- Word recognition (discrimination) has been reported in some studies as pogy
32%.

- However, the degree of hearing loss seldom exceeds a 70 dB average



If in cochlear sensorineural hearing loss of other
etiology there is a good correlation (7 dB)
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interpretation of the speech audiometry is the

maxim of intelligibility/discrimination. It represents HIZEY R AY/EER

the highest percentage of correct repeated stimuli :
the patient obtains. For normal hearing or .’..' ‘.'j.f‘ﬁ..

. - inteligibiiryi AR IV AR
conductive hearing loss persons, 100% intelligibility is . ' TR
reached. Sensorineural hearing loss induced ...'.-'."...- m
distortions in audition which can limit the maximum ,j-'.'.u....

of discrimination. Speech audiometry can draw
attention on the estimated site of hearing loss,
cochlear, orretrocochlear: in cochlear lesions,
once the maximum score of discrimination is
reached, it remains constant as higher intensities
are tested. In retfrocochlear sensorineural hearing
loss an odd phenomenon occurs—as intensity
increases, the patient understands less word (roll-
over phenomenon).




. BRAINSTEM EVOKED RESPONSE AUDIOMETRY
(BERA)/AUDITORY BRAINSTEM RESPONSE (ABR)

ABR—is an audiological method that allows recording
of the electrical activity evoked by neural activity in the auditory pathways, from the

cochlea to the brainstem (lateral lemniscus)

Meniere's disease patients, in order to rule out @
>fiology of the sensorineural hearing loss. Latencies, interpeak intervals
=ncies and interpeak intervals are the parameters
ibitsa and a

speificity of approximately70-90%.



VESTIBULAR EVALUATION

the Meniere’s O
Both vestibulo-ocular reflex (VOR) and vestibulospinal re # R) should be
Valuatedisease.

Clinicians should not routinely order vestibular function testing or
electrocochleography (ECochG) to establishthe diagnosis of Me 'nie re’s
disease



In Meniere’s disease , results in ENG/VNG depending on the phase

(acute’subacute, or chronic) and the of the disease.

At the beginning of an acute phase, due to the minor ruptures in the Reissner’'s membrane and
an increase of potassium concentration in the endolymph, the vestibular sensorial epithelium in

he affected ear is stimulated and the spontaneous nystagmus beats toward the Meniere’s ear).
= to constantly i mcreosmg of the potassium concentration, the vestibular hair cells
1 decrease. In this stage, spontaneous nystagmus changes its

ECochG fluctuate
degree of damage detected correlates poorly with patient-perceived disability

HERE ARE PATIENTS WHO MEET DIAGNOSTIC CRITERIA FOR MD BUT HAVE NORMA
VESTIBULAR TESTING RESULTS. THESE RESULTS DO NOT NECESSARILY RULE OUT MD. THERE
ARE INSTANCES IN WHICH VESTIBULAR FUNCTION TESTING AND ECOCHG MAY BE
HELPFUL IN EVALUATING AND MANAGING INDIVIDUAL PATIENTS WITH MD




Raised endolymphatic pressure

|

Dilated cochlear duct may fills the scala vestibuli

|

Bulged Reissner's membrane herniates through helicotrema into the apical part of scala tympani

|

Rupture of the membrane that separates perilymph (low potassium extracellular fluid) from endolymph (potassium-rich intracellular fluid)

|
Mixing of fluids

|

Sudden change in the rate of vestibular nerve firing

|

Acute vestibular imbalance producing sudden hearing loss & vertigo

l

When perilymphatic compartment is restored to normal, symptoms subside

|

Aided by the collapse, the rupture heals and the process is repeated




Tumarkin’s otolithic crisis: The patient gets feeling of being pushed on the ground
suddenly without loss of consciousness. There is no vertigo or hearing loss. The underlying
mechanism is deformation of the otolithic membrane of the utricle/saccule as a result of
changes in the endolymphatic pressure. T/m : Intratympanic injection of gentamicin

Cochlear hydrops: Symptoms and signs of only cochlear disease are present because
1ere is block at the level of ductus reunions. Vertigo is not seen.

acks of episodic vertigo while cochlear functions are




In endolymphatic hydrops, due to the increased pressure in scala
media, basilar membrane vibrates asymmetrical. These changes of the
traveling wave lead to several dysfunctions: distorfed cochlear
microphonics, enlargement of the summating potential and
broadening oaction potential. Magnitude of the AP compared with SP
(SP/AP ratio) is increased in endolymphatic hydrops (>30%). The SP/AP
amplitude ratio has 50-60% sensitivity in Méniere’'s disease diagnosis
and 95% specificity in Refs.

Normal Cochlear Duct Meniere’'s Disease




Electrocochleography (ECochG) is audiological test that measures the
electrical potentials derived from the cochlear hair cells and the auditory nerveECochG

measures the electrical responses of the cochlea and auditory nerve to acoustic stimulation.

An auditory stimulus is presented to the ear, and electrical responses are recorded, including
the cochlear microphonic, the summating potential (SP) generated by cochlear hair cells,
e cochlear nerve action potential (AP), which is equivalent to wave | of the auditory

Patients with a shorter duration of disease may not have developed cochlear chang
that result in abnormal ECochG, therefore decreasing the sensifivity to detect pathgfogy




have dlso bee

elevation of the SP/AP amplitude and area ratio is not unique to patier
be observed in the presence of a third mobile window of the inner ear, such as a superior

semicircular canal dehiscence.

ECOG has limitation in patient with hearing

loss



an aread ratio

92 and 83.9 /




Electronystagmography (ENG)/videonystagmography
(VNG) 11

O- O

ideonystagmography allows quantification of the

as specific sign of vestibule :
oW and a fast phase

stimulation. fast phase
The fast

phase direction gives the nystagmus direction






In the next days after the acute spell of the Meniere’s disease
results in rotatory and caloric test varies—either hypofunction in
the affected ear. or symmetric functionality of the inner ears.

The is the case in most of

patients. In prolonged Meniere’s disease (long-term/chronic
o all o’nen’rs express caloric hypofunction of the
oatients) as VOR reflects the




assess vestib
Caloric testing is one comp
unilateral peripheral vestibular hypofunction. The calc

ear-specific information with temperature-driven nonphysiologic low
frequency stimulation of the horizontal semicircular canal.

In cross-sectional studies and case series of patients with MD, 65% #
patients have unilateral weakness nhoted on caloric festing. Th
substantial proportion of MD patients are expected to have nor
results.

Normal caloric testing should not rule MD out

%




The video head impulse test (HIT) evaluates as well
semicircular canal function. Integrity of the VOR
allows the tested subject to maintain sight fixed
during
Rotation is performed in each plane with an
excitatory effect on each of the six semicircular
ands for complete lesion of

an ar
In comparison with caloric testing, video HIT i

abnormal in much more small numbers of Meniere's

disease patients, maybe because vestibular lesion #
not complete




(CleMelileXe
corrective saccades tha

Discordant results between vHIT and caloric testing have been observed in multiple studies of
patients with MD. In a series of 88 patients with definitive MD based on AAO-HNS 1995 criteriq,
67% opatients had abnormal caloric testing, of which 45% had normal vHIT results



Currently there is insufficient evidence to support use of this pattern
testing and VHIT results as a diagnostic tool for MD

. However, these tests can be useful to identify a unilateral peripheral hypofunction,
which may help guide further management, specifically in uncompensated cases
t MD results in selective damage to type |l hair cells that affect the low-frequency
response of the



BPPV IN MENIERES

> function of the
stria vascularis with secondary negative effects on the otolithic

vestibular migraine than Meniere’s disease

caloric asymmetry in MD results from alterations in inner ear fluid dynamics
from ELH rather than from actual canal paresis.

Migraine
Tinnitus: high-pitched

May have car fullness
(ache), phonophobia,
and photophobia

True spontancous
Vertigo is rare; can

occur for minutes

Short nap usually helps

Visual auras arc common

Motion sickness
is common

Méniere's Disease

o Tinnitus: low-pitched, roar

Usually car fullness or
hearing loss

True spontancous vertigo
is common; can occur for
hours

Short naps usually do not
help

Visual auras arc uncommon

Motion sickness is uncom-
mon
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Vestibular evoked miogenic potentials (VEMPS)
measure otolithic function.

ssponse to (25-97dB
saccular ' ensorial epithelium

m
NP1 100 7724 pmp

ae7

CVEMP

OVEMP)

VEMPs may also have a role in prediction of evolving
bilateral MD



ning of CVEME in

Stim L, Rec R infraorbital
/A

s

Stim L, Rec L infraorbital

In response to 500 Hz tone byrst or
>

BC

N1:~10 msec

P1:~15 msec

Contralateral respehse occurs slightly

earlier and is larger than ipsilateral

response (contralateral pathway is

faster)



U GAS

Electrodes placed below the orbit record excitc

obligue muscle when in a flexed state by looking upword in
The first negative (excitatory) component of the oVEMP at a latency of about 10 ms
Nn10. This n10 component most likely indicates the myogenic potentials of inferior oblique
muscle.

\_ — U

in patients with early Meniere’s disease tested at attack, the contralateral oVEMP n10 is
enhanced compared to measures in the same patients at quiescence. We speculate thé
this enhancement by Meniere’s disease attack could be due to mechanical chonge’r
labyrinth that enhance the sensitive response of utricular receptors to bone conducton
vibrator stimulation. It seems that alterations in frequency tuning discussed in cVEMP are also
present in sound-evoked oVEMP in Meniere’s disease patients in Ref.

CONTRALATERAL PATHWAYIS FASTER



, vestibular testing should be performed tc
completing an inner ear ablative procedure for MD frec
hypofunction has a significant impact on QOL and functioning, 187 full assessment ¢

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.

if patient symptoms are suggestive of other vestibular disorders, vestibular testing can be helpfyf1o
evaluate for these other causes. However, use of vestibular testing is best directed by patie
history for appropriate interpretation of testing results and guidance of patient managemes

some elderly patients with long-standing and now recurrent MD may not clinically pianifest frank
vertigo symptoms but rather present with episodes of vestibular disturbance or ‘‘vYague’' dizziness.






