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Amaç: Endolenfatik hidropsun deneysel modellerin-
deki fizyolojik çal›flmalar Meniere hastal›¤›nda oval
ve yuvarlak pencere etraf›nda bas›nç de¤iflimleri or-
taya ç›kt›¤›n› göstermektedir. Baz› hastalarda Meni-
ere ataklar› s›ras›nda iletim tipi iflitme kayb›n›n göz-
lenmesi ilginç bir bulgudur. Bu hastalar›n yak›ndan
iflitsel takipleri ataklar s›ras›nda ortaya ç›kan hidrodi-
namik de¤iflimleri ve iç kulak mikromekani¤ini daha
iyi anlamam›za yard›mc› olabilecektir.
Hastalar ve Yöntemler: Bu çal›flma için 84 Meni-
ere hastas› (ort. yafl 34.3 da¤›l›m 17-77) inceleme-
ye al›nd›. Meniere hastal›¤›n›n ortalama süresi alt›
ay ile 22 y›l aras›nda da¤›l›m göstermekteydi (ort.
6.2 y›l). Hastalar›n üç y›l süreyle longitudinal takip-
leri planland›. Kemik ve hava yolu efliklerinin orta-
lamalar› ç›kar›ld› ve eflikler aras›ndaki farklar he-
sapland›.
Bulgular: Yirmi dört hastada (%28.4) en az bir fre-
kansta hava-kemik yolu aç›kl›¤› gözlendi. Hava-ke-
mik yolu aral›¤› analizinde s›ras›yla 0.5, 1, 2, and 4
kHz frekanslarda 18.3, 11.8, 2.8 ve 11.1 dB fark gö-
rüldü. Ortalama hava-kemik yolu aral›¤› 11.5 dB idi.
En büyük fark 0.5 kHz, en düflük fark 2 kHz’de idi.
Sonuç: Meniere hastal›¤›nda düflük frekans iflitme
kayb› görülebilir ve bu durum orta kulak patolojisiy-
le ilgili de¤ildir. Bu durumun yak›n dönemde verti-
go ata¤› geçirmifl olan hastalarda s›kça izlenmesi
stapes vibratuar mekani¤inin bozulmas› ile aç›kla-
nabilir.
Anahtar Sözcükler: Odyometri; endolenfatik hidrops;  iflitme
kayb›, iletim tipi; Meniere hastal›¤›/fizyopatoloji.

Objectives: Physiological studies with experimental
models of endolymphatic hydrops in Meniere's dis-
ease demonstrate some pressure changes at the level
of round and oval window. Interestingly, conductive
type hearing loss was observed in some patients dur-
ing Meniere episodes. A close auditory follow-up of
these patients may provide a better understanding of
hydrodynamic changes of the hydrops and microme-
chanics of the inner ear. 
Patients and Methods: Eighty-four patients (mean
age 34.3 years; range 17 to 77 years) with Meniere’s
disease were enrolled in the study. Duration of
Meniere symptoms ranged between six months to
22 years (mean 6.2 years). Longitudinal follow-up of
patients was planned for three years. Bone and air
conduction thresholds were averaged and the differ-
ences between the thresholds were calculated.
Results: Twenty-four patients (28.4%) demonstrat-
ed air-bone gap at least at one frequency, the differ-
ences being 18.3, 11.8, 2.8, and 11.1 dB at 0.5, 1, 2,
and 4 kHz, respectively. The average air-bone gap
was 11.5 dB. The difference was the greatest at 0.5
kHz and the least at 2 kHz.
Conclusion: Low-frequency conductive hearing loss
may be detected in Meniere’s disease, which is appar-
ently not indicative of middle ear pathology. High inci-
dence of conductive involvement in patients who have
had a recent episode of vertigo may indicate a distor-
tion of vibratory movement of the stapes.
Key Words: Audiometry; endolymphatic hydrops; hearing
loss, conductive; Meniere’s disease/physiopathology.
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Meniere’s disease is known to induce sensorineural
pathology with recruitment which fluctuates initial-
ly and then changes into permanent hearing loss
progressively with the evolution of the disease.[1]

However, audiograms of some patients suffering
from Meniere’s disease show an unexplained con-
ductive component.[2] The cause of the hearing
impairment associated with Meniere’s disease is of
course associated with the inner ear endolymphatic
hydrops but the mechanism has not been fully
understood. Proposed hypotheses are: endolym-
phatic overpressure, mixing of high K+ endolymph
with perilymph and flow of perilymph from scala
vestibuli towards scala tympani with the mixing of
the two perilymphs which are similar but not iden-
tical in composition.[3]

PATIENTS AND METHODS

This prospective study was conducted at Gulhane
Medical School, Department of Otolaryngology, out-
patient clinic. Eighty-four patients (mean age 34.3;
range 17 to 77 years) with Meniere’s disease who
were followed for three years were included in the
study. None of these patients had middle or inner ear
surgery before. Duration of Meniere’s symptoms in
pastmedical history ranged between 6 months to 22
years (mean duration of symptoms; 6.2 years).
Patients were subjected to analysis of past medical
history, complete otolaryngological and neuro-oto-
logical examination including audiological (air and
bone conductions for pure-tones of 125 to 8000 Hz,
speech reception threshold, speech discrimination
score, middle ear impedance, counterlateral and ipsi-
lateral reflex measurement, otoacustic emission and
ABR, if necessary), vestibular (electronystagmogra-
phy, vestibulospinal tests etc.) and radiological (tem-
poral bone computed tomography scanning) evalua-
tion. Audiometric test battery included pure-tone
audiometer (AC-30, IAC, Denmark), stapes reflex
threshold and tympanometry (Amplaid 775, Italy).
Patients with abnormal ear drum or auditory canal,
history of draining ear and abnormal tympanometry
(other than Type-A) were excluded. An informed
consent was obtained from each patient.

Complaints of patients with Meniere’s were
reviewed and vertigo was staged according to the
AAO & HNS, 1995 guidelines.[1] The frequency,
duration, severity and type of vertigo were noted.
Audiological test battery was reviewed at three-
month-intervals or at episodes of vertigo.
Conductive component was investigated at main

frequencies (0.5, 1, 2 and 4 kHz) of pure-tone audio-
gram and was noted if there was any hearing loss
during longitudinal follow-up of each patient. Bone
and air conduction thresholds were then averaged
and the difference between the thresholds was cal-
culated. Aural fullness was particularly questioned
and its relation to conductive involvement was
investigated. The results were statistically analyzed
with Pearson correlation analysis.

RESULTS 

Patients were evaluated at three (35%) to six month
(65%) intervals regularly, or whenever they had any
vestibular problems. Twenty-four patients (29%)
demonstrated air-bone gap at one or more than two
frequencies at least at two interviews during follow-
up. That is, the majority of them had basically neu-
rosensorial type hearing loss with shifting to the
conductive component on some occasion. Analysis
of air-bone gap in patients with conductive hearing
loss demonstrated that the difference was 18.3, 11.8,
2.8 and 11.1 dB at 0.5, 1, 2 and 4 kHz frequencies,
respectively. The average air-bone gap in these
patients was 11.5 dB. The difference was greatest at
0.5 and it was the least at 2 kHz. There was no clear
correlation between the duration of the disease and
the frequency of conductive involvement. However,
15 of these patients (62.5%) had an episode of
Meniere’s within two weeks prior to audiological
analysis.

Twenty-six of 84 patients (31%) had aural full-
ness defined at least twice during the interviews
(Those with a sense of aural fullness once or before
were not included and those with aural fullness at
the interview and audiological evaluation were
noted) (Table I). However, when the connection
between the sense of aural fullness and conductive
hearing component was analyzed, no correlation
was found since only six of the patients (7%) had
both aural fullness and conductive type hearing
loss. Twenty-one patients (25%) had variable (basi-
cally neurosensorial but conductive on some occa-
sions) or fluctuant (sometimes better than before)
hearing loss. However, only 11 patients had both
aural fullness and fluctuant hearing loss.

DISCUSSION

Maintenance of homeostasis of inner ear fluids and
biochemical integrity of the inner ear tissue are
essential for proper functioning of auditory and
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vestibular end organs. The most prominent changes
in temporal bone histopathology of Meniere’s dis-
ease are hydrops-like extension of the endolymphat-
ic spaces resulting with neurosensorial hearing loss.
Endolymphatic space is larger and endolymphatic
pressure is higher in hydropic ears.[4] Kawase et al.[5]

measured the effect of pressure on cochlear micro-
phonics (CM) in experimentally induced hydropic
ears in the guinea pig and demonstrated that CM
depression was greater at low frequencies, as the
result of pressure due to mechanical effect on the
intracochlear partition. Valk et al.[6] experimentally
analyzed the effect of acute inner ear pressure
changes on low-level distortion product otoacoustic
emissions in guinea pigs and demonstrated that the
reversible amplitude changes were closely related
with the pressure changes which could be explained
by a change in endocochlear stiffness. It is clear that
an increase in endocochlear pressure not only
changes the hydrodynamics but also affects the
auditory function. However, conductive hearing
loss is not common in the clinical course of
Meniere’s disease. Muchnik et al found that 32.5% of
patients with Meniere’s disease in their series had
low frequency air-bone gap.[2] Longitudinal follow-
up of patients with Meniere’s disease demonstrated
that this incidence was 29% in the present study.

It has been proposed that conductive hearing
loss is the result of inner ear hyperpressure exerted
against medial surface of the stapes footplate caused
by an increase in endolymphatic volume since the
fluids in the cochlea are incompressible. Stapes foot-
plate mobility is only dampened and not fixed, thus
stapedial reflex may still be elicited. Pressure
changes in one compartment are immediately trans-

mitted to the other. Gout et al.[7] analyzed multi-fre-
quency impedence measurement in patients with
Meniere’s disease and found increased stapes annu-
lar ligament resonant frequency. Studies with exper-
imentally induced hydrops in animals show that
increase in static pressure of the endolymph lead to
cochlear conductive loss.[8] The presence of a con-
ductive component in a patient can be misinterpret-
ed as a middle ear ventilation problem or an ossicu-
lar dismotility. It has been reported that some of the
patients with temporal bone congenital abnormality
such as large vestibular aqueduct syndrome and
superior semicircular canal dehiscence syndrome
may present with conductive type hearing loss sim-
ulating otosclerosis.[9-11] The hypothesis for the con-
ductive hearing loss in a dehissent canal is that the
third mobile window leads shunting air-conducted
sound away from the cochlea elevating air conduc-
tion threshold or increasing the difference in imped-
ance between the oval and round windows, thus
improving the threshold for bone-conducted sound.

Low frequency involvement in Meniere’s patients
has been investigated. Horner claimed that the hig-
her K+ concentration arriving from the scala vestibu-
li into the scala tympani at the apex of the cochlea via
the helicotrema is likely to be toxic to hair cell and
auditory nerve fiber function. The mixing of the two
perilymphs will result in the deterioration of low fre-
quency sensitivity, provoke low frequency tinnitus
and in the long term cause spiral ganglion cell
degeneration at the apex of the cochlea. Whether
hydrops begins at the apex is not clear, but it is
apparent that the apical portion of the cochlea is ini-
tially affected in that way or another. The feeling of

TABLE I

ANALYSIS OF MENIERE’S PATIENTS WITH LOW FREQUENCY HEARING LOSS AND

AURAL FULLNESS

Meniere’s patients Patients Patients with Patients with both aural
with LF-CHL aural fullness fullness and LF-CHL

n % n % n % n %

84 100 24 29 26 31 6 7

Patients with Patients with both
Variable and aural fullness and
fluctuant HL fluctuant HL

n % n % n %

84 100 21 25 11 13

HL: Hearing loss; LF-CHL: Low frequency conductive hearing loss.
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fullness in the ear might be the result of the decreas-
ing perilymph volume in the scala vestibuli which
could give rise to inner ear conductive loss.
However, no correlation was found between the
presence of aural fullness and the incidence of low-
frequency hearing loss in the present study. 

Conductive hearing loss can be seen in some
patients with vestibular problems.[12] Some of the
patients with otosclerosis may present vestibular
problems of some kind and at least 4% of those may
have classical Meniere’s symptoms. Cochlear
hydrops in otosclerosis has been demonstrated
before.[13] However, the causal relationship of these
two entities remains controversial.[14-15] The low fre-
quency involvement in patients with Meniere is
somewhat different from otosclerosis and is basical-
ly related with alterations in pressure. This may be
due to saccular hydrops extending to the stapes
inner surface or increased hydrostatic pressure pre-
venting stapes vibratory movement as a response to
the auditory stimuli. In conclusion, we would like
to point out to the low frequency conductive hear-
ing loss in Meniere’s, which is apparently not
indicative of middle ear pathology, as demonstrat-
ed after close and longitudinal follow-up of patients
with Meniere’s, which can otherwise be simply
overlooked. 
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