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Abstract: The aim of this study was to highlight the clinical characteristics of tinnitus and
to attempt a quantitative assessment in relation to any underlying etiologies. We undertook to
study a population of 123 patients attending a tinnitus clinic between 1998 and 2000. Their
answers on a questionnaire allowed detailed evaluation of the characteristics of tinnitus, in-
cluding such variables as the circumstances in which the tinnitus was first noticed and evalu-
ation of its intensity and frequency. The patients each underwent a full neurootological
examination with the aim of diagnosing an etiology. The great majority of tinnitus patients had
an endocochlear deafness and, among these patients, acoustic trauma, endolymphatic hydrops,
and presbyacusis were the commonest diagnoses (32%, 32%, and 23%, respectively). Of these
patients, 93.7% with noise trauma and 86.9% with presbyacusis described their tinnitus as a
stable, high-pitched whistling. Those patients with active Ménicre’s disease or Méniere’s-like
syndrome described a low-pitched buzzing tinnitus. Analysis of those patients with a stable
high-pitched tinnitus associated with a high-frequency hearing loss shows a statistically sig-
nificant correlation between the elevation of the audiometric thresholds and the loudness of
the tinnitus. For a large majority of patients with tinnitus, therefore, audiometry provides an
indirect test for evaluating the tinnitus.
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tinnitus

r I \innitus constitutes an important public health
problem; it is estimated that in France alone,
there are 5 million tinnitus sufferers. Although

previous studies have been descriptive, few have at-

tempted a quantitative assessment of tinnitus qualities,
such as its intensity, and have correlated it with the eti-

ology of any associated hearing loss. We studied 123

patients attending a tinnitus clinic between 1998 and

2000. The assessment of patients with tinnitus was sim-

ilar to that for patients with vertigo and hearing loss,
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within the setting of a neurootology clinic. We sub-
mitted to them a questionnaire that enabled character-
ization of symptoms (e.g., circumstances of initial
presentation, frequency, intensity, and perception of
the tinnitus over time). The aim of the clinical exami-
nation was to diagnose the etiology of any underlying
hearing loss.

Two main types of tinnitus were defined: (1) tinni-
tus of a stable intensity, almost always described as
a high-pitched “whistling,” found mainly in patients
suffering from acoustic trauma, presbyacusis, and
other lesion-type deafness, and (2) tinnitus of a fluc-
tuating nature, found in patients with active, variable
deafness (e.g., Méniére’s disease or Méniere’s-like
syndrome), which was usually described as a low-
pitched “buzzing.”
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METHODS

One hundred twenty-three patients were treated in a
specialist tinnitus clinic at Gui de Chauliac' Hospital,
Montpellier, France, between 1998 and 2000 [1]. Of
these, 50 were female and 73 were male. The average
age of the patients was 56 years (range, 17-80). All
consultations had been motivated by patients’ irritation
with their tinnitus at best to their inability to bear it
at worst.

Assessment

The assessment was based on a questionnaire that was
used to evaluate the clinical aspects of tinnitus (see the
appendix at end of article). To allow its easy use during
normal otological clinic visits, the questionnaire was
based on a vertigo and hearing loss questionnaire al-
ready in use, and it was limited to certain aspects.

The duration of tinnitus was defined by the patient.
Circumstances of appearance and mode of presentation
were directed toward determining the events that might
have caused the tinnitus (e.g., surgery or trauma, acous-
tic or otherwise). If the assessment did not uncover any
obvious precipitating events, the tinnitus was consid-
ered to have arisen spontaneously. We were also inter-
ested in the manner of origin of the symptoms. Those
types of tinnitus that appeared within 24 hours were
classified as sudden-onset tinnitus (e.g., after acute
acoustic trauma or temporal bone fracture), and those
types of tinnitus with a less acute onset were classified
as progressive-onset tinnitus (i.e., those that became es-
tablished over several days or weeks).

When asked, patients usually liken the sound of their
tinnitus to environmental noise, such as the sound of
the wind or the sound of an insect. The frequency com-
position of tinnitus is extremely difficult both to de-
scribe and to understand, especially for those patients
with low-pitched or complex tinnitus, even when using
an audiometer or a synthesizer to define tinnitus pitch
[2]. Again, so that this assessment could be carried out
easily in a nonspecialist clinic, we specifically limited
ourselves here to the two characteristics most fre-
quently voiced by the patients when describing their
tinnitus: high-pitched whistling or low-pitched buzz-
ing. Therefore, we asked patients to designate their tin-
nitus as either of these categories or as “other” if nei-
ther category fit.

' Gui de Chauliac (1300—1368) was a physician associated
with the Montpellier School of Medicine; he wrote what
became the standard book on surgery for the next two cen-
turies. He recommended fumigation of the ear with ox
urine, vinegar, and myrrh for certain cases of tinnitus.
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To establish the relative intensity of tinnitus (i.e.,
loud or soft), we used a visual analog scale similar to
that used for measuring pain intensity. This scale was
graded from O to 100. The instructions were as follows:
“Mark a point on the line between 0 and 100. Zero cor-
responds to an absence of tinnitus; 100 corresponds to the
loudest tinnitus you can imagine. For example, a mark of
60 would correspond to a tinnitus which is as loud as the
sound of your own voice when talking, 30 would be as
loud as your own voice when whispering, and 90 would
be the sound of your own voice when shouting.”

To investigate the temporal variation of tinnitus, pa-
tients were asked whether the intensity of their tinnitus
was stable or whether it fluctuated during the course of
the day. If the latter was the case, we asked them to
evaluate this fluctuation on a visual analog scale, with
the maximum value corresponding to the loudest inten-
sity during the course of the day and the minimum
value corresponding to the weakest intensity. Tinnitus
that was present on some days but entirely absent on
others was designated as intermittent (Fig. 1). Posi-
tional tinnitus (e.g., louder when lying down) was also
documented. Other questions, such as spatial percep-
tion of tinnitus, are shown in the appendix.

Clinical Examination

The aim of the clinical examination was to determine
any underlying etiology that would explain the pres-
ence of tinnitus. All patients underwent a full otologi-
cal, audiological, and vestibular examination, which
included audiometry, evoked otoacoustic emissions
(OAEs), evoked auditory brainstem potentials, and
videonystagmoscopy (two CCD cameras mounted on
lightproof goggles). If it was necessary for diagnosing
the hearing loss, we also performed supplementary in-
vestigations: videonystagmography when hearing loss
was associated with vertigo, magnetic resonance imag-
ing when retrocochlear hearing loss was suspected, or
magnetic resonance angiography, Doppler imaging of
the local vasculature, and tomodensitometry of the tem-
poral bone to evidence vascular problems.

Audiometry was performed at 0.125, 0.25, 0.5, 1.0,
2.0, 40, 60, and 8.0 kHz. Audiometric results were
grouped into four main categories: normal hearing (thresh-
olds <20 dB at each of the frequencies tested), conduc-
tive hearing loss, sensorineural hearing loss, and mixed
loss. Sensorineural hearing loss was further subdivided
into four groups: high-frequency hearing loss (in the
frequency of 4—8 kHz), low-frequency hearing loss (in
the region of 250-500 Hz), flat hearing loss, and
“dead” ear. The diagnosis of presbyacusis was reserved
for those patients who were older than 60 years and
demonstrated a bilateral, symmetrical, high-frequency
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Figure 1. Schematic representation of the perception of tinni-
tus intensity over time. Three categories of tinnitus emerged
from our survey: tinnitus with a stable intensity over time, tin-
nitus perceived to fluctuate in relation to periods of sleep, and
tinnitus perceived as intermittent (present on certain days but
not on others).

hearing loss, with no other cause of hearing loss evi-
dent in the patient’s history or on clinical examination.

RESULTS

Tinnitus and the Etiology and Anatomical
Location of Hearing Loss

No objective tinnitus was present in the 123 patients in
our study. All but one of the patients with tinnitus seen
in this specialist clinic had an associated hearing loss.

Tinnitus Associated with Deafness of Known Etiology
The great majority of patients (almost 90%) presented
with tinnitus associated with deafness of known etiology
(Table 1). Two-thirds of cases were made up of four eti-
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ologies: chronic noise exposure (23.6%), presbyacusis
(18.7%), Méniere’s disease (15.4%), or Méniere’s-like
syndrome (10.6%). The remaining patients had deaf-
ness associated with ototoxicity (4%) or genetic hear-
ing loss (3.25%) or noticed it immediately after one of
the following events: traumatic event (acute noise
trauma, 2.44%; temporal bone fracture, 1.62%), middle
ear surgery (2.44%), or acute otitis media (0.8%).
Sudden deafness accounted for 1.62% of cases. One
patient attending the tinnitus clinic was given a diag-
nosis of an acoustic neuroma, two patients of vascu-
lar loops in the internal auditory meatus, and two of
cholesteatoma.

Tinnitus of Unknown Origin

In a small proportion of patients (n = 14; 11.38%), it
was not possible definitively to correlate the tinnitus
with a known etiology or anatomical site. In this group,
four types of tinnitus were identified. Sudden-onset tin-
nitus was diagnosed in five patients. In each case, the
patients were able to state the exact time and date of on-
set of their tinnitus. The noise was heard in one ear only
and was described as whistling and stable over time.
These cases of sudden onset of tinnitus were not linked
to a sudden deafness. However, four patients did have a
presbyacusis, and one had a mild hearing loss in the
higher frequencies.

Pulsatile tinnitus was identified in four patients.
These patients described unilateral tinnitus with no pre-
cipitating factors. The audiometry was symmetrical and
correlated with the age of the patient. In none of these

Table 1. Tinnitus and Diagnosis of Hearing Loss

No. of
Patients Percentage

Tinnitus and hearing loss of known etiology

Chronic noise exposure 29 23.57
Presbyacusis 23 18.69
Meéniere’s disease 19 1544
Meéniere’s-like syndrome 13 10.57
Ototoxic origin 5 4.06
Genetic origin 4 3.25
Acute acoustic trauma 3 244
Postoperative effects (middle-ear surgery) 3 2.44
Sudden-onset hearing loss 2 1.62
Temporal bone fracture 2 1.62
Cholesteatoma 2 1.62
Vascular loop 2 1.62
Acute otitis media 1 0.81
Acoustic neuroma 1 0.81
Tinnitus of unknown etiology
Sudden-onset tinnitus 5 4.06
Pulsatile tinnitus 4 3.25
Head trauma 4 325
Unclassified origin 1 0.81
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Retrocochlear (2.44%)

Vascular loop (n = 2)
Acoustic neuroma (n = 1)

Middle ear (4.88%)

Postoperative (n = 3)
Cholesteatoma (n = 2)
Acute otitis media (n = 1)

four patients did clinical or vascular examination iden-
tify an underlying cause.

In four patients, tinnitus was precipitated by head
trauma (unilateral tinnitus in all). All had initial loss of
consciousness. Even though deafness had not been de-
scribed by any of the patients, audiometry unmasked in
each patient a high-frequency loss that was more
marked (10 dB) in the ear affected with tinnitus. It is
impossible to say whether the deafness was linked to
the head trauma (although this is likely) or whether it
preceded it.

Tinnitus and normal hearing were observed in one
patient. We were unable to classify this patient. At age
23, he described his tinnitus as “creaking”; it was pre-
cipitated by movement of his head. No abnormality
was found on examination. Even though it was thought
that his tinnitus had an origin in some head or neck
joint and thus was a somatic noise, it was not possible
to define it further.

Slightly more than 80% of the patients had an en-
docochlear hearing loss, 2.4% had retrocochlear loss,
and 4.9% had hearing loss associated with middle-ear
pathology (Fig. 2). Because such a significant num-
ber of patients with tinnitus had an endocochlear
hearing loss (81.3%), we looked in more detail at this
subgroup.

Endocochlear Hearing Loss and Tinnitus

Endocochlear Hearing Loss Thresholds

Hearing losses were divided into four groups: high-
frequency (60%), low-frequency (25%), flat losses
(11%), and dead ear (2%). Evoked OAEs were per-
formed in the first 50 patients only, because the high in-
cidence of hearing thresholds greater than 30 dB in our
patients meant that OAE assessment contributed little
to the evaluation of the etiology.

40

Endocochlear (81.3%)

Chronic noise exposure (n = 29)
Presbyacusis (n = 23)

Méniére's disease (n = 19)
Méniere's-like syndrome (n = 13)
Oftotoxic (n = 5)

Genetic (n = 4)

Acute acoustic trauma (n = 3)
Sudden-onset hearing loss (n = 2)
Temporal bone fracture (n = 2)
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Unknown (11.38%)

Figure 2. Tinnitus and anatomical loca-
tion of hearing loss. Each portion of the
chart represents tinnitus associated with
an endocochlear hearing loss (81.3%),
with middle-ear pathology (4.88%), with
a retrocochlear hearing loss (2.44%), or
with an unknown etiology (11.38%).
Note the large incidence of tinnitus asso-
ciated with an endocochlear hearing loss.
The number of patients is represented
by n (total, 123).

Endocochlear Hearing Loss and Variability of
Intensity of Tinnitus Over Time
Of the patients from the endocochlear group, 65% had
stable tinnitus, and 32% had fluctuating tinnitus. Only
3% of this group of patients had intermittent tinnitus
(Fig. 3). In the case of certain pathological processes,
patients described stable or fluctuating tinnitus equally
(e.g., ototoxic and genetic hearing loss, sudden-onset
deafness). Interestingly, 93% of the patients with
chronic noise exposure and 87% of patients with pres-
byacusis described stable tinnitus. Both patients with a
temporal bone fracture and the three patients with acute
acoustic trauma described stable tinnitus (see Fig. 3).
Of patients with Méniere’s disease or Méniere’s-like
syndrome, 84% described fluctuating tinnitus. Patients
with active endolymphatic hydrops described fluctua-
tion of their tinnitus during vertiginous attacks but, in-
terestingly, also every day between crises, even when
they thought that their hearing was stable. It is interest-
ing to note that the remaining 16% of patients with
Meéniere’s disease or syndrome had had it for more than
5 years; they had a stable hearing loss and no vertigi-
nous attacks for 2 years, and they described their tinni-
tus as stable (see Fig. 3). All patients who described
their tinnitus as fluctuating in intensity described a very
clear increase in intensity of their tinnitus after periods
of sleep (whether nighttime or siesta).

Endocochlear Hearing Loss and Frequency
Characteristics of Tinnitus
Of patients with endocochlear deafness, 77% described
their tinnitus as a high-pitched whistling, and 21% de-
scribed it as a low-pitched buzzing (Fig. 4). Only 2% of
patients were unable to categorize their tinnitus into
either of these categories.

Comparison between the characteristics of tinnitus
(i.e., high- or low-pitched) and the etiology reveals that
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Figure 3. Endocochlear tinnitus and vari-
ability of intensity over time. Each por-
tion of the chart represents tinnitus
associated with endocochlear deafness
according to its variability of intensity
over time. Tinnitus was stable in 65 cases,
fluctuant in intensity in 32 cases, and in-
termittent in 3 cases. Note that most tinni-
tus cases are stable. The number of patients
is represented by n (total, 100).

Intermittent

Presbyacusis (n = 3)

100% of the patients with acoustic trauma and 91.3%
of the patients with presbyacusis categorized their tin-
nitus as high-pitched. In the same way, all the patients
presenting with ototoxic or sudden-onset hearing loss,
temporal bone fracture, or “burnt-out” Méniere’s dis-
ease also described a high-pitched tinnitus. Conversely,
the patients with active endocochlear hydrops described
a low-pitched tinnitus in two-thirds of the cases. The
four patients with genetic deafness described both cate-
gories equally (see Fig. 4).

In our study, 58 of the 77 patients with a stable
high-pitched tinnitus (77%) had a high-tone hearing
loss. Therefore, we looked more closely at those pa-
tients with both a stable, high-frequency hearing loss
and high-frequency tinnitus. The pure-tone thresh-

Stable

Chronic noise exposure (n = 27)
Presbyacusis (n = 20)

Burnt-out Méniére's disease (n = 5)
Ototoxic (n = 4)

Acute acoustic trauma (n = 3)
Genetic (n = 3)

Temporal bone fracture (n = 2)

Sudden-onset hearing loss (n = 1)

olds at 4, 6, and 8 kHz were averaged and correlated
with the perceived intensity of each patient’s tinnitus.
Statistical analysis demonstrated that tinnitus is per-
ceived as louder as the high-tone hearing thresholds
are elevated and that this correlation is statistically
significant (regression coefficient, r = 0.48; p <
001; Fig. 5).

DISCUSSION

This study attests to the rare incidence of objective tin-
nitus: There was no case of objective tinnitus in this
series. Obviously, our hospital population was self-
selected and does not necessarily reflect the true epide-

Figure 4. Endocochlear tinnitus and fre-
quency characteristics. Each portion of
the chart represents tinnitus associated
with endocochlear deafness according to
its frequency characteristics. Tinnitus
was perceived as a high-pitched whis-
tling in 77 cases and as a low-pitched
buzzing in 21 cases. Two patients were
unable to define their tinnitus as either of
these categories. Note the large incidence
of tinnitus that is perceived as high-
pitched. The number of patients is repre-
sented by 7 (total, 100).

Low-pitch

Méniere's disease (n = 11)
Méniére's-like syndrome (n = 7)
Genetic (n = 2)

Presbyacusis (n = 1)

Other

Presbyacusis (n = 1)
Méniere's disease (n = 1)

High-pitch

Chronic noise exposure (n = 29)
Presbyacusis (n = 21)
Méniére's-like syndrome (n = 6)
Ototoxic (n = 5)

Burnt-out Méniére's disease (n = 5)
Acute acoustic trauma (n = 3)
Sudden-onset hearing loss (n = 2)
Temporal bone fracture (n = 2)
Méniere's disease (n = 2)

Genetic (n = 2)
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Figure 5. Correlation between the intensity of tinnitus and
hearing loss. This correlation was calculated for those patients
with stable, high-pitched tinnitus and a high-pitched hearing
loss. The intensity of the tinnitus (x axis) was measured on
a visual analog scale graduated from O to 100. The high-
frequency hearing loss (y axis) was calculated as a mean of the
thresholds over three frequencies (4, 6, and 8 kHz). Each point
represents the result from each patient. A line of the form y =
a + bx was fitted to the measurements. The quality of the best-
fitting linear regression curve is indicated by r, and the num-
ber of patients by n. Note that the intensity of high-pitched tin-
nitus is significantly correlated with high-frequency hearing
loss (p < .001).

miology of tinnitus. However, large-scale epidemiolog-
ical studies show that objective tinnitus is universally
infrequent [3].

Except for one case, all the subjective tinnitus cases
were accompanied by a hearing loss. This type of sub-
jective tinnitus reflected a cochlear problem in the ma-
jority of cases: More than 80% were associated with an
endocochlear hearing loss. Among the latter, acute and
chronic noise trauma (32%), Méniere’s disease and
Méniere’s-like syndrome (32%), and presbyacusis (23%)
were the principal etiologies associated with tinnitus.
By contrast, it was rare to find a tinnitus resulting from
middle-ear disease (4.88%) or from retrocochlear pa-
thology (2.44%). A series by Shulman [4] had similar
findings, with a high incidence (25%) of Méniere’s dis-
ease or Méniere’s-like syndrome and a 10—15% inci-
dence of tinnitus associated with middle-ear disease.
Probably, in most of the 14 patients with tinnitus of un-
known etiology, the tinnitus is associated with their
underlying hearing loss, but it is not possible to be defi-
nite about this because whether their hearing loss pre-
ceded the onset of their tinnitus is unknown. Thus, we
have not been able to correlate characteristics of tinni-
tus in this group of patients with tinnitus of unknown
etiology, even though most have high-pitched stable
tinnitus and a high-frequency hearing loss. For the four
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patients with pulsatile tinnitus, no etiological conclu-
sions can be drawn.

Our results confirm that chronic noise exposure is
the main cause of tinnitus [5, 6]. A more detailed analy-
sis of this noise exposure group revealed that 83% of
them were male. One reason for this could be that men
are generally exposed more to industrial noise. Consis-
tent with this finding, an imbalance was also found in
the group with presbyacusis, of whom 74% were male.
This overrepresentation could testify to the importance
of noise exposure in the development of presbyacusis:
That is, it is possible that hidden among those patients
with presbyacusis are patients who experienced previ-
ous noise trauma.

The study of the etiology of the underlying deafness
offers interesting results for understanding tinnitus, es-
pecially in patients with high-frequency hearing loss. A
strong correlation was seen between clinical character-
istics of tinnitus and the nature of the cochlear pathol-
ogy. Tinnitus linked to acoustic trauma, presbyacusis,
and other lesion-type deafness (e.g., ototoxic hearing
loss with high-frequency hearing loss) was almost al-
ways described as a stable high-pitched noise. In cases
of active Méniere’s disease or Méniere’s-like syndrome
with low-frequency hearing loss, the tinnitus was al-
most always described as a fluctuating low-pitched
noise, even between vertiginous crises. These results
suggest that patients suffering from an irreversible
lesion-type deafness (e.g., presbyacusis, acoustic trauma,
temporal bone fracture, and “burnt-out” Méniere’s dis-
ease) have tinnitus of a stable intensity, whereas those
with an active, variable disease, such as endocochlear
hydrops, have tinnitus of a fluctuating nature.

We have confirmed in this study that the general fre-
quency of tinnitus pitch perceived by the patient is cor-
related in broad terms with the frequency of the hearing
loss, in agreement with some other studies [7]. By sim-
ply having three categories of tinnitus pitch in the ques-
tionnaire (high pitch, low pitch, or other), we have
avoided some of the problems associated with pitch
matching using an audiometer. Studies that use an audi-
ometer or synthesizer for pitch matching have found
the process to be very difficult, both because of the dif-
ficulty that patients have in matching complex tinnitus
and because of the possible modulation of the tinnitus
by the external sound [8].

Importantly, we have also shown that in the majority
of people with tinnitus (i.e., those with a high-frequency
stable hearing loss), the loudness perception of their
tinnitus measured on a visual analog scale is strongly
and statistically correlated with the degree of their hear-
ing loss. This is not the case in studies that have used
audiometers to attempt to match the loudness of tinni-
tus, wherein often a soft sound (<10 dB) appears to
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match their tinnitus, despite the intense irritation that
tinnitus engenders [9]. Loudness matching using audi-
ometry is a time-consuming, complex investigation
[10]. If an audiometer is used, it can be difficult for pa-
tients to agree on an equivalent loudness; this may be
owing in part to recruitment associated with their hear-
ing loss and in part to the fact that patients can be con-
fused between loudness and irritation that is induced by
their tinnitus. There is a feeling that loudness matching
per se is not necessarily relevant to patients and what is
more pertinent is a personal loudness level [11]. The vi-
sual analog scale that we use works in just this way. Its
advantages are that it is simple to explain and under-
stand, it is easy to use for both the clinician and the pa-
tient and, as discussed, there is a strong correlation be-
tween this scale and the audiometric thresholds. This
scale is also very useful in evaluating the efficacy dur-
ing and after treatment.

This study has raised interesting findings about the
fluctuation of tinnitus after periods of sleep, especially
in patients with low-frequency tinnitus. Many studies
report tinnitus associated with sleep disturbance, but a

APPENDIX. Tinnitus Clinical Evaluation Sheet
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literature review does not reveal any other studies re-
porting such marked increase in tinnitus on waking.
We feel that this aspect of tinnitus requires further
investigation.

CONCLUSION

We have shown in this study that audiometry can be
used as a simple indirect test to evaluate tinnitus, as it
correlates well with a visual analog scale of tinnitus in-
tensity in the majority of our patients. We believe that it
is important to develop this clinically based approach,
and we will continue to investigate further correlations
in our clinic.
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Surname / First name: Date:
Date of birth: Age:
Profession: Identification number:

History

Duration: Rightear (R) : ......... s Leftear (L) @ ......... ;Head:......... )
Circumstances of presentation : Spontaneous

: Acute acoustic trauma

: Other
Mode of presentation : Progressive

: Sudden (< 24 hours)

Spatial perception : Rightear: ...... ;Leftear:...... ; Rightand leftear: ...... H

: Head : lateralised to R — central — lateralised to L
: Outside the head: lateralised to R — central - lateralised L

Pitch : Continuous noise : High-pitched, whistling
: Low-pitched, buzzing
: Discontinuous noise: : Pulsatile
: Other
Intensity  : Stable: .......... .
: Fluctuant: to . 590 FTOM « sommns s swmmns o5 004 %
: Intermittent: ... .. %

Any factors modifying the intensity of the tinnitus : Additional acoustic trauma
: Sleep
: Lying down
: Previous treatment

: Hyperacusis: R ear / L ear
: Pressure around temporal: R side / L side
: Diplacusis: R side / L side
s VOrtigos ey« vowsaesses
: Occipital headach

Associated symptoms

Examination
Otoscopy: Rightear : ......... sLeft ear s wiciiais 3
Clinical vestibular exam : Romberg test : D/ G
: Unterberger's test : D/ G
: Videonystagmoscopy : Spontaneous nystagmus
: Evoked nystagmus

Audiogram :Normal: R/L
: Conductive hearing loss: R/ L
: Sensorineural hearing loss : High-frequency D / G
: Low-frequency D/ G
:Flatloss D/ G
: Mixed hearing loss : D/ G
Brai) evoked resp di ry:
:R:latency I-1II': H L :latency I-1II : . H
:R:latency I-V : L:latency -V :......... 5
Videonystagmography D : [C I H
CT Scan D B [C I ;
M ic R e I ing: N NSO R 3 5 e oo sosmee H
Other :
Conclusions
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