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Chapter 8

Vertigo and electronystagmography in patients with
uni- and bilateral Menière’s disease

Mateijsen DJM, van Hengel PWJ, Oreel MA, Kingma H, Wit HP, Albers FWJ.
Vertigo and electronystagmography in patients with uni- and bilateral Menière’s
disease. ORL. In press.
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Introduction

In 1861 Prosper Menière was the first to describe a syndrome with hearing loss,
tinnitus and vertigo, which he attributed to a labyrinthine disorder [1]. Since the
discovery of the endolymphatic hydrops in the temporal bone of Menière’s patients,
disturbance of the endolymphatic homeostasis is regarded as a pathophysiological
substrate of Menière’s disease [2,3]
Endolymphatic hydrops may arise as a result of the destabilisation of endolymph
regulation through overproduction and reduced absorption [4]. The dynamic
dysbalance of the endolymphatic regulation mechanism may represent the fluctuant
characteristics of Menière’s disease.
The vertigo and dizziness in Menière’s disease originate from the imbalance between
both vestibular organs of the inner ear. They are associated with vegetative reactions
such as ataxia, nausea and vomiting. In the classical acute manifestation of the disease
the patient is confronted with repeated attacks of vertigo lasting for minutes to several
hours with associated spontaneous nystagmus and fluctuating hearing loss. Between
the attacks a disabling instability without signs of manifest vertigo may persist for an
indefinite period of time.
In the Guidelines for the Diagnosis and Evaluation of Therapy in Menière’s Disease
the Committee on Hearing and Equilibrium of the AAOO-HNS vestibular tests are not
included in the criteria for diagnosing Menière’s disease [5]. Unilateral weakness as
found in 50-90% of patients is regarded as the most important electronystagmografic
finding concerning Menière’s disease [6]. In Menière’s disease unilateral vestibular
hypoactivity, but also hyperactivity, is reported. This hyperactivity might be explained
as a disinhibition caused by central cerebellar dysfunction on the basis of temporary
vestibular decompensation. A caloric hyperreflexia, without neurological signs or
symptoms including normal oculomotor tests is yet unexplained and has been ascribed
to a peripheral disorder [7].
Standard vestibular tests results have been reported in relation to the duration and
fluctuating character of the disease. Hulshof posed that the incidence of abnormal
vestibular findings increases with duration. His study showed a correlation between
duration of complaints and the extent of caloric response reduction of the affected ear
[8]. In 22% of his patients Hulshof also found a fluctuating caloric response reduction,
but in the majority of cases there was no significant change in caloric test results. The
patients with a fluctuating caloric response reduction had a relatively short duration of
complaints [8]. Angelborg et al. confirmed a fluctuation in caloric response reduction
analogous to a fluctuation in hearing loss [9]. Bles stated that in certain cases the
caloric response may even improve permanently over time [10].
Vestibular manifestations are not only obligatory for the diagnosis of Menière’s
disease, but may also contribute to the classification of the disease according to the
dynamic course with evident consequences for treatment strategies.
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In this study we performed  standardized measurements of spontaneous nystagmus,
caloric tests and velocity step tests on a well-defined group of Menière patients as part
of a diagnostic protocol. The aim of the study was to look for results that could
contribute to the diagnosis and to a possible classification of Menière’s disease.
Relations with duration and severity of perceived symptoms of disease, average
hearing loss, shape of the audiogram and differences between uni- and bilateral
Menière’s disease were studied.

Patients and methods

During a three and a half year period (from January 1994 to June 1997) 128 patients
were admitted to the Department of Otorhinolaryngology of the University Hospital
Groningen, suspected of having Menière’s disease. These patients had a history of
vertigo attacks (at least two), suffered or had suffered from tinnitus and had a cochlear
hearing loss of at least 20 dB at one of the pure-tone audiogram frequencies. During
the hospital admission these patients underwent a wide range of tests. This eventually
resulted in a database containing data of audiograms, electrocochleography,
otoacoustic emissions, Magnetic Resonance Imaging, aldosterone plasma levels and
vestibular test results for 111 patients diagnosed with Menière’s disease. Of the initial
group of 128 patients, 17 did not have Menière’s disease and were excluded from the
study. A detailed description of the definition of Menière’s disease, and the inclusion
and exclusion criteria for patients in the study is given elsewhere [11].
In this study we specifically looked at the standard vestibular test results, i.e. the
spontaneous nystagmus, the caloric test and the velocity step test. The horizontal eye
movements of the slow phase of the nystagmus were registered by electro-oculography
with skin electrodes using a standardized program (nystagliner, Jaeger-Toenies). When
part of the test data were missing, patients were excluded from the study. This could be
due to nausea, vomiting or technical problems, which forced us to end the test
procedures. This resulted in the exclusion of another 19 patients, leading to a
population of 92 patients. This patient group consisted of 58 (32 male and 26 female)
unilaterally and 34 (15 male and 19 female) bilaterally affected Menière patients. The
mean age of our population was 50.6 (±10.8) years. There was no statistically
significant difference in age distribution between the uni- and bilaterally affected
groups, or between male and female patients.

Spontaneous nystagmus
Spontaneous nystagmus (SN) was defined as being present if the velocity of the slow
phase of the nystagmus exceeded 5°/s (normative value). SN measurements were done
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in the upright head position, with the patient asked to look forward in the dark (mental
task), without stimulation.

Caloric test
After 10 seconds (s) registration of eye movements prior to the irrigation, with  the
patient lying in a horizontal position in a dark room and with the head in 30° flexion,
the left ear was irrigated with 300ml cold water (30°C) for 30s. After irrigation, eye
movements were recorded for 60s, followed by 15s  suppression of the vestibulo-
ocular-reflex (VOR) by visual fixation, followed by another 55s recording in complete
darkness. This procedure was repeated  with cold water in the right ear, followed by
warm water in the right ear and ending with a warm water irrigation in the left ear.
Before each irrigation, a calibration of the electro-oculograph was performed by
saccades over 20°. The directional preponderance (DP) and the labyrinth asymmetry or
labyrinthine preponderance (LP; the complement of the unilateral weakness) were
calculated according to Jongkees [12] and were defined as abnormal if they exceeded
25% and 20%, respectively. An LP towards the unaffected side was called a positive
LP; an LP towards the affected side was called a negative LP.

Velocity step test
Patients were investigated in a rotatory chair, with the head in 30° flexion. After
subthreshold acceleration the patient was rotated counterclockwise at a velocity of
90°/s in total darkness for 50s. Then the chair was quickly stopped with a deceleration
of 90°/s2, followed by 55s recording of the post-rotatory response. The procedure was
then repeated with rotation in the opposite direction. The asymmetry of gain (G) and
time constant (T) were calculated by the contrast functions: 100xdG and 100xdT;
dG=(Gaff-Gunaff)/(Gaff+Gunaff) and dT=(Taff-Tunaff)/(Taff+Tunaff). The decay of the slow
velocity was fitted with a single negative exponential function, f(t)=Vo x e-t/T. The Vo

preponderance was possible towards the unaffected or affected side in unilaterally
affected patients and towards the least or most affected side in bilaterally affected
patients. The gain of the reflex was defined as Vo /(90°/s). G values were divided into
three groups: below normal range (<33), normal range (33-72), above normal range
(>72). T-values were also divided into three groups: below normal range (<11s),
normal range (11-26s), above normal range (>26s). The ‘Gesamtamplitude’ (GxT) was
used to compute a DP for the velocity step test [13]:

( Gaff x Taff )-( Gunaff x Tunaff)
(GxT)asymmetry =_______________________   x100%

   ( Gaff x Taff )+( Gunaff x Tunaff)

Duration and subjective symptoms
Standard electronystagmographic outcomes were compared to duration and subjective
symptoms of the disease. The duration of the affection was defined as the period
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between the first appearance of one of the Menière symptoms and the admission into
hospital. For bilaterally affected patients this may lead to different durations in the two
ears, if vertigo was not the first symptom. Therefore, the duration of the disease was
defined as follows: In unilaterally affected patients this was the duration of the
affection in their affected ear, and in bilaterally affected patients it was the duration for
the first affected ear. A questionnaire on the (subjective) severity of the symptoms
aimed to classify hearing loss, tinnitus, vertigo and the (possible) fullness/pressure in
the ear, as perceived by the patient during the last three months before admission.
Hearing loss could be characterized as ‘unchanged’, ‘improved’, ‘worsened’ or
‘fluctuating’. Using the duration of the affection, the ears of bilaterally affected
patients could be characterized as ‘affected first’ or ‘affected last’, in those cases
where a difference in duration was present for the two ears. Also, a distinction in ‘most
affected’ and ‘least affected’ ears was made for bilaterally affected patients, based on
the average hearing loss in the two ears.
The severity of vertigo was scored using the standard questionnaire. Patients were
asked to describe their vertigo complaints over the three-month period prior to the
hospital admission. The severity of vertigo was scored as  ‘mild’ vertigo (‘vertigo
attacks that did not last longer than 5 minutes’, ‘instability’ or ‘absent’), and as
‘severe’ vertigo (‘attacks lasting longer than 5 minutes’).

Audiometry
Standard electronystagmographic outcomes were compared to average hearing loss and
shape of a pure-tone audiogram. Average hearing loss was defined as the average of
the measured thresholds of the pure-tone audiogram (0.25, 0.5, 1, 2, 4, and 8 kHz). A
computational method was developed to classify the pure-tone audiograms as ‘high’
frequency losses, ‘low’ frequency losses, ‘high+low’ frequency losses, ‘flat’
audiograms and ‘other’ audiograms [14]. The shape of the pure-tone audiogram in
unilaterally affected patients was related to the LP of the caloric test.

Statistical analysis
Statistical analysis was performed using nonparametric tests (binomial, Spearmann’s
correlation, Mann-Whitney U). Statistically significant differences were considered for
p values below 0.02.

Results

Spontaneous nystagmus
No difference was found between the number of uni- or bilaterally affected patients
with a preponderance for spontaneous nystagmus (20.7% and 20.6%; see table 1). In
these patients a  statistically significant preponderance for the direction of the SN
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(towards the unaffected or affected side in unilaterally affected patients, or towards the
most or least affected side in bilaterally affected patients) could not be found.

Table 1. Number and percentage of patients with spontaneous nystagmus, directional preponderance
(calorization) and labyrinthine preponderance (calorization) in uni- and bilaterally affected patients.

Spontaneous
Nystagmus (SN)
>5°/s

Directional
Preponderance (DP)
>25%

Labyrinthine
Preponderance (LP)
>20%

Unilaterally affected patients

Nystagmus

Towards affected side 5      (8.6) 2      (3.4) 3      (5.2)

Towards unaffected side 7    (12.1) 13  (22.4) 36  (62.1)

No preponderance 46  (79.3) 43  (74.1) 19  (32.8)

Total patients 58   (100) 58   (100) 58   (100)

Bilaterally affected patients

Nystagmus
Towards most affected side 5    (14.7) 2      (5.9) 5    (14.7)

Towards least affected side 2      (5.9) 7    (20.6) 22  (64.7)

No preponderance 27  (79.4) 25  (73.5) 7    (20.6)

Total patients 34   (100) 34   (100) 34   (100)

Caloric test
Directional preponderance (DP)
In 25.8% of the unilaterally affected patients, an abnormal DP was found (>25%). The
DP was more often directed to the unaffected side than to the affected side (binomial
test, p=0.007) (table 1). Similar results were found for the bilaterally affected group, of
which 26.5% showed a DP. A preference for DP directed towards the least affected
side was found to be not statistically significant (table 1).
Labyrinthine preponderance (LP)
Out of all 58 unilaterally affected patients, 39 (67%) had an abnormal LP exceeding
20% (table 1). This LP was  more often directed towards the unaffected side (binomial
test, p<0.001). Of the bilaterally affected patients (n=34) 27 (79%) showed an
abnormal LP. There was no significant difference between the uni- and the bilaterally
affected ears. The distribution of the ‘LP towards the unaffected side’, versus ‘LP
towards the affected side’ or ‘no LP’ of the unilaterally affected patients did not
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significantly differ from the distribution of the ‘LP towards the least affected side’,
versus ‘LP towards the most affected side’ or ‘no LP’ of the bilaterally affected
patients.

Velocity step test
Time constant (T), gain (G) and gesamtamplitude (GxT)asymmetry

Of the unilaterally affected patients, 32.8% had an abnormal T in at least one direction.
In 27.6% the T was too short (<11s) (table 2). The bilaterally affected patients had a
comparable distribution over these categories (table 2). There was no difference in T
between turning towards the affected or un-affected side. The gain (G) of the reflex
stratified in small, normal or large range was not significantly different for rotation to
the affected or unaffected side. On average about 5% of the unilaterally affected
patients had a hyporeflexia and about 30% had a hyperreflexia. Only 5% showed an
abnormally low G. Also, no correlation was found between G and T. For both uni- and
bilaterally affected patients, (GxT)asymmetry was not statistically significantly more often
directed to the unaffected side than to the affected side.

Table 2. Velocity step test: Number and percentage of patients with, time constant turning towards
affected (Taff), time constant turning towards unaffected (Tunaff).

Taff Tunaff

Unilaterally affected patients

T too short             <11s 16  (27.6) 16  (27.6)

T normal range      11-26s 40  (69.0) 39  (67.3)

T too long             >26s 2      (3.4) 3      (5.1)

Total patients 58   (100) 58   (100)

Bilaterally affected patients

T too short            <11s 7   (20.6) 10 (29.4)

T normal range     11-26s 25 (73.5) 24 (70.6)

T too long            >26s 2     (5.9) 0     (0.0)

Total patients 34  (100) 34  (100)
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Correlations of velocity step test and caloric test
There was a statistically significant positive correlation between the caloric test DP and
LP outcomes in both unilaterally and bilaterally affected patients (Table 3; uni:
r=0.615, p<0.001; bi: r=0.438, p=0.001). For both unilaterally and bilaterally affected
patients, the absolute DP (caloric test) did not correlate with the absolute Vo

preponderance (also named ‘DP of the velocity step’).
The (GxT)asym correlated moderately but significantly with the DP of the caloric test,
for uni- as well as for bilaterally affected patients (table 3, uni:r=0.358, p<0.001,
bi:r=0.512, p=0.002). No significant correlation was found between (GxT)asym and LP
for both uni- and bilaterally affected patients (table 3).

Table 3. Spearmann’s correlations between labyrinthine preponderance (LP), directional
preponderance (DP) and asymmetry in gesamtamplitude ([GxT]asym)  in uni- and bilaterally  affected
patients. R=correlation coefficient, p=statistical parameter, n= number of patients

Correlations r p n

Unilaterally affected patients

Labyrinthine
preponderance

vs Directional
preponderance

0.615 <0.001 58

Directional
preponderance

vs (GxT)asym 0.358 <0.001 58

Labyrinthine
preponderance

vs (GxT)asym 0.025 0.853 58

Bilaterally affected patients r p n

Labyrinthine
preponderance

vs Directional
preponderance

0.438 <0.001 34

Directional
preponderance

vs (GxT)asym 0.512 0.002 34

Labyrinthine
preponderance

vs (GxT)asym 0.201 0.254 34

Duration and subjective symptoms
A short duration of the disease (<2 years) was related to a large LP and a duration of
the disease >2 years resulted in a smaller LP. Despite this result, a negative correlation
between the subjective duration of the vertigo symptom and the value of the LP could
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not be found.  An LP to the affected side (3 out of 58 patients) was only seen during
the first two years of the disease (table 4). Similar to LP, a DP (caloric test) to the
affected side was also only found in patients with a duration of disease < 2 years (table
4). Severity of the symptoms was not related to the DP of the caloric test.

Table 4. Cross-tables for unilaterally affected patients (n=58). Relation between LP of the
calorization test and duration of disease (years). Relation between LP of the calorization test and
shape of the pure-tone audiogram. Relation between LP of the calorization test and severity of
vertigo.

Unilaterally
affected patients
(n=58)

LP
unaffected

LP
affected

LP
no
preponderance

Total patients

Duration of disease

0-2 years 23 3 10 36

2-5 years 4 - 4 8

5-10 years 6 - 4 10

>10 years 3 - - 3

Total patients 36 3 19 58

Shape of the
audiogram
Other - 1 - 1

Low 1 1 - 2

High 11 1 11 23

Low + high 3 - 2 5

Flat 21 - 6 27

Total patients 36 3 19 58

Severity of vertigo

Mild 12 3 10 25

Severe 24 - 9 33

Total patients 36 3 19 58

Duration and severity of disease and vertigo did not correlate with all parameters of the
velocity step test, except for asymmetry in T (table 5). In unilaterally affected patients,
a longer duration of vertigo resulted in a stronger asymmetry in T (>15%) (p=0.008)
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(table 5). This asymmetry in T did not correlate with the severity of vertigo (table 5).
Unilaterally affected patients with a duration of vertigo of <2 years showed
significantly more often the ‘severe’ form of vertigo (p=0.014). Patients with a
duration of >2 years  showed about equally often the ‘severe’ as the ‘mild’ form (table
5).
LP was not related to severity of perceived tinnitus and/or aural pressure/fullness.
Unilaterally affected patients with ‘mild’ vertigo showed an LP in 50% of the cases.
An LP more often (78%) occurred in patients  with ‘severe’ vertigo compared to those
with ‘mild’ vertigo (p=0.007) (table 4). No clear differences were found between
unilaterally and bilaterally affected patients.

Table 5. Cross-tables for unilaterally affected patients (n=58). Relation of Tasym and duration of
disease and severity of vertigo, relation between duration of disease and severity of vertigo.

Unilaterally
affected
patients (n=58)

 Tasym
 >15 %

 Tasym
  15 %

Total
patients

Severity of vertigo
Mild               Severe

Total
patients

Duration of
disease

< 2 years 3 25 28 7 20 27

> 2 years 13 17 30 16 15 31

Total patients 16 42 58 23 35 58

Severity of
vertigo

Mild 10 15 25

Severe 6 27 33

Total patients 16 42 58

Audiometry
No significant relation was found between the absolute value of the LP (and DP) and
the average hearing loss of the affected ear per patient, nor with the relative difference
in hearing loss between both ears per patient. This was analysed only for the
unilaterally affected patients. The shape of the pure-tone audiogram in unilaterally
affected patients was related to the LP of the caloric test (table 4). Patients with a flat
audiogram did not have an LP to the affected side. The other vestibular test parameters
had no relation with the audiometry data.
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Discussion

Spontaneous nystagmus
In this study about 20% of all patients showed a pathological SN. In the literature, this
varies in Menière’s patients between 4% [15] and 52% [16] with the positional
nystagmus included. In this study the direction of the nystagmus was not always
towards the most affected side. We tend to conclude that SN might point to an active
Menière’s disease, but does not give a conclusive indication about the side of the
lesion. We found the spontaneous nystagmus to be a non-lateralizing sign in Menière’s
disease, which was also found by Dobie et al. and Hulshof et al. [17,8].

Caloric test
The caloric test predominantly probes the function of a part (horizontal canal) of the
labyrinth. Thus the measured data do not represent the loss of function of the other four
parts of the labyrinth (sacculus, utriculus, vertical canals) [18]. It is hypothesized that
the sensitivity of the caloric test might be limited due to central compensation: a stable,
small, but relevant peripheral function loss can be expected to be compensated for by
enhancing the sensitivity centrally at the level of the vestibular nuclei. This could result
in a normal caloric response that represents the sum of peripheral and central
sensitivity. As a consequence, the caloric test would show the deficit only if a
labyrinthine function loss would be too large to be compensated for centrally. This
might be of special interest regarding (early) Menière’s disease, in which caloric
function is often normal, despite the clear-cut vestibular symptoms and the abnormal
gaze stabilization in cases of impulsive head motion [19].
Directional preponderance (DP)
Our results for the unilaterally affected patients showed a DP directed significantly
more often to the unaffected side. Hulshof and Dobie did not find lateralization [8,17],
but our results are in concordance with the results of Stahle, who however did not
distinguish between uni- and bilaterally affected patients [20]. An explanation for the
correlation between LP and DP might be that the DP can be seen as a latent SN, which
according to some authors should be directed towards the unaffected side and generally
disappears as a result of central compensation [16]. In our study it is concluded that the
DP is an additional instrument to help confirm the diagnosed unaffected side in
unilaterally affected and the least affected side in bilaterally affected patients, and
seems to be more sensitive than the SN.
Labyrinthine preponderance (LP)
The finding that LP is directed mostly towards the unaffected ear is in concordance
with the literature [6,8,15,16,17,21]. We showed that the preference of LP towards the
unaffected/least affected ear was not statistically different in uni- or bilaterally affected
patients. A preference towards the unaffected/least affected ear is expected, and was
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observed in both groups. It has been suggested that the LP is not a stable parameter for
Menière patients [10]. Our vestibular results showed that LP is a additional aid to help
confirm the defined unaffected ear in unilateral and the least affected ear in bilateral
Menière patients. However, the limited sensitivity of the caloric test might leave a
small vestibular deficit unnoticed.

Velocity step test
In contrast to the caloric test, which is a low frequency stimulation (<1 Hz), the
velocity step test is a much more physiological stimulation, containing high (1-10 Hz)
frequencies. A clear disadvantage of the velocity step test is that it normalizes through
central adaptation [22]; otherwise, it is a good test to evaluate central compensation.
Huygen found a low Gain (G) and short T of the post-rotatory response after continous
rotation to the unaffected side, and a high G and a long T after continuous rotation to
the affected side. After compensation the asymmetry in G and T decreases, but the G
and T in both directions remain lower than before the labyrinthine function loss
[10,22]. Stefanelli measured Menière patients and found a G and T both below the
normal range, without distinguishing between the turning directions [23]. Magnusson
found a significantly shorter T when turning towards the unaffected side before
compensation, compared to after compensation [24]. He found no correlation between
T and duration of disease. In cases with vestibular hyporeflexy, Theunissen measured
small T’s in both uni- and bilateral Menière’s disease [13]. In this study we did not
find a difference in T between turning towards the affected and unaffected sides. This
can be explained by the assumption  that our group of patients consisted of patients
with and without central compensation.
Not only in the early stage of the disease, but also after many years, patients can still
suffer attacks followed by vestibular decompensation. In this transversal study we only
measured at one point in time. Vestibular follow-up of patients after a labyrinthine
decompensation would provide more reliable information about the phenomenon of
labyrinthine compensation.
The G in our study was mostly within the normal range, which might be due to the fact
that none of the patients had an attack or exacerbation of the disease during their test
and hospital admission.

Caloric test and vestibular step test
The correlation found between LP and DP of the caloric test might be explained by the
fact that the DP can be seen as a latent SN, which generally is expected to be directed
to the unaffected side.
For uni- and bilateral Menière’s disease, significant but weak correlations were found
between the (GxT)asym and DP and between LP and DP, as mentioned. A significant
correlation between (GxT)asym and LP was not found. These results, in combination
with the fact that LP and DP are in most cases directed towards the unaffected ear,
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indicate that these three parameters (LP, DP and (GxT)asym) remain important for
further study to predict the unaffected or affected labyrinth. The affected ear has been
diagnosed based on subjective complaints and results of a subjective pure-tone
audiogram. The great difficulty in analysing vestibular data to predict an (un)affected
labyrinth, especially with the velocity step test, is the fact that the vestibular outcome
of one ear will always be biased by the outcome of the opposite ear.

Classification of Menière’s disease
Focussing on the calorization and especially on the LP we found important outcomes
that might contribute to finding subgroups in the unilaterally affected Menière’s
population studied. The findings of the three patients that did not have a flat audiogram
and had a short duration of the disease, together with the findings that a prolonged
duration of the disease (>2 years) frequently results in a flat audiogram [14], might
result in the discrimination of at least two subgroups in the unilaterally affected patient
group:
- In patients suffering their disease less than two years, the  hearing loss is mainly low
and high and in any case not flat [14]. In this subgroup of patients an LP to the affected
side might occur together with patients having an LP to the unaffected side. The LP to
the affected side might be a sign of hyperactivity of the labyrinth of the affected ear,
which could be caused by irritation of the vestibular organ and is possibly a sign of a
beginning of the disease. In this group of patients hyperactivity of the labyrinth of the
affected ear might be present, together with patients having a hypoactivity of their
affected side (LP to unaffected side). The LP might be large and the Tasym of the
velocity step test small. The symptoms can fluctuate and the hearing loss is possibly
reversible. This subgroup might also have more serious than mild vertigo, which
should reinforce Nelson’s theory: ‘Over decades the ferocity of vertiginous attacks
decreases as hearing loss increases’ [25].
- Another subgroup might consist of patients suffering their disease more than 2 years
with a flat pure-tone audiogram. In this subgroup the subjective vertigo is more
frequently scored as mild. Their LP is never directed towards the affected side, and is
often even not present. The LP is relatively small and the Tasym of the velocity step test
is large.

Conclusion

Spontaneous nystagmus (SN) and directional preponderance (DP) of the calorization
and/or the velocity step are only poorly related to the site of the lesion in patients with
Menière’s disease. In this study, the LP was found to be the best diagnostic parameter
to find unilateral weakness in patients with Menière’s disease. Together with the
duration of the disease, the severity of symptoms, the asymmetry in T and the shape of
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the audiogram, it was possible to discern two subgroups in the group of patients with
unilateral Menière’s disease. Vestibular data in association with other test results of the
diagnostic protocol may contribute to a more sophisticated classification of Menière’s
disease.
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