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Abstract

Background: the Vestibular Evoked Myogenic Potentia (Vemp) isformed by myogenic neurophysiologic

responses activated by high-intensity sound stimulation. The response is registered through surface
electromyography of the cervical muscles during muscle contraction. The acoustic stimuli activate the
saccular macula, the vestibular inferior nerve and the pathways related to the vestibule-spina descendant
nerves. Aim: to describe Vemp parametersin anormal population. Methods: thirty adults, 13 men and 17
women with no otoneurological complaints were selected. The stimuli were 200 tone burst, with a
frequency of 1Hz and intensity of 118 dB Na, band-pass filter ranging from 10Hz to 1500Hz. The first

potential biphasic P13-N23 wave was analyzed. Results: no significant difference was observed between

the sides of stimulation in terms of latency and amplitude. However, a statistically significant difference
was found for amplitude between genders. Conclusion: Vemp demonstrated to be areliableinstrument in

the clinical assessment of the vestibular function.

Key Words: Vestibular Function Tests; Evaluation; Standards.

Resumo

Tema: o Potencia Evocado Miogénico Vestibular (Vemp) é formado por respostas miogénicas ativadas
por estimulagdo sonora de ataintensidade. Essas respostas s8o registradas por el etromiografia de superficie
sobre a musculatura cervical na presenca de contragdo muscular, ativando a macula, o nervo vestibular
inferior e as vias vestibul o-espinhais descendentes. Objetivo: descrever as respostas evocadas do Vemp em
uma populagdo normal. Método: selecionaram-se 30 sujeitos adultos, sendo 13 homens e 17 mulheres,
sem queixas otoneurol égicas. Utilizou-se 200 estimul os tone burst com fregiiéncia de 1Hz eintensidade de
118dB Na, filtro passa-banda de 10Hz a 1500Hz. Os tracados obtidos foram analisados em relacdo ao
primeiro potencia bifasico composto por P13 e N23. Resultados: ndo houve diferenca estatisticamente
significativa entre o lado da estimulagdo em relacdo a laténcia e amplitude, porém foi encontrada
diferenca estatisticamente significativa em relagdo a amplitude do potencial entre os sexos. Concluso:
Vemp demonstrou ser uma ferramenta confidvel na avaliagdo da funcdo vestibular.

Palavras-Chave: Vestibular; Potencid; Avaliacdo.

{1 FeipeL, Santos MAR, Goncalves DU. Vestibular evoked myogenic potential (Vemp): evaluation of responses in normal subjects (origindl title: Potencid Evocado
2.2 Miogénico Vestibular (VEMP): avaliagdo das respostas em individuos normais). Pro-Fono Revista de Atualizagdo Cientifica 2008 out-dez;20(4):249-254.
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I ntroduction

Vestibular Evoked Myogenic Potential (VEMP)
assesses muscle response stemming from auditory
stimulation. The neura response is areflex arc of
three neurons involving the inner ear, encephalic
trunk and vestibulospinal pathway. This reflex arc
isinvolvedin the maintenance of body equilibrium.1

VEMP is formed by myogenic responses
activated through sound or galvanic stimulation
and recorded by surface electromyography. The
course of the potential isthe saccular macula, lower
vestibular nerveo, lateral vestibular nucleus,
descending vestibulospinal pathways and
motoneuronsof theipsilateral sternocleidomastoid
(SCM) muscle.2 Auditory stimulation with high-
intensity sounds is the most often employed
method, with the response captured in the cervical
muscul ature during muscle contraction.2,3

Electromyographic waves from the recording
of the potential are normally defined by the
following characteristics:

. latency (time elapsed from acoustic stimulation
until the appearance of the most positive or
negétive value of the waves);

. wave morphology;

. Peak-to-peak amplitude or difference in values
between the most positive point of awave and the
most negative point of another.4

The line traced by VEMP with sound
stimulation is made up of two biphasic wave
complexes. The first biphasic potential has a
positive peak (P) with a mean latency of 13
milliseconds (ms), followed by anegative peak (N)
with a mean latency of 23 ms, denominated P13-
N23or P14-N21or P1-N2 (FIGURE 1).2-6

The amplitude of the potential reflects the
magnitude of the musclereflex.8 However, asthere
is considerable individual variation in the
magnitude of this response stemming from intra-
individual variationsin muscle mass and tone, the
asymmetry index of the responseisused.8-10 This
index comparesthe affect of muscle tonefrom one
sidetothe other and iscalculated by theinter-aural
difference in amplitude of the response, measured
by the mean response of each patient.9,10.

The asymmetry index varies between studies
and is considered non-significant when the
difference between muscle contractionsislessthan
34.0% to 47.4%, after the calculation of the
equations.8-11.

VEMP has a number of advantages: It is an
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objective, non-invasive, low-cost, quick exam that
is easy to execute, with no discomfort for the
individual being evaluated 2,12 .

The exam records the overlapping of neura
responses to a muscle potential triggered by the
vestibulospind reflex. AsVEMP assessesthefina
reflex, it therefore does not serve for topographic
diagnosis, but either confirmsor discardsthe degree
to which the involved pathway is compromised 3-
5.

Studying VEMP as a complementary exam to
otoneurological assessment has stimulated a
number of authors to investigate and confirm the
periphera receptor and neura pathways involved
in the formation of this potential and its clinical
applications as well as the stimulation and
recording variables and parameters that exercise
an influence over the results.

Anincreasing number of studieson this subject
have been published in recent years. For theclinical
application of VEMP, it is necessary for the
investigation method to have standardized
parameters2,4,7,9,13-16.

The aim of the present study was to determine
normality parameters in responses evoked by
VEMP in a normal population from the
otoneurological standpoint.

Methods
Participants

Male and female adults with no ringing in the
ears, dizziness or hearing losswereincluded in the
study. Individuals with any type middle ear
abnormality, tympanic membrane abnormality or
deformity in the outer ear conduit (factors that
would negatively affect the conduction of sound
stimulation) and/or the impossibility of cervical
rotation (implying abnormalities in the amplitude
of the potentia) were excluded.

Thirty individual (13 men and 17 women) were
submitted to VEMP. Ageranged from 23to 65 years,
withamean age of 35.24 years. Only one participant
was over 60 years of age.

Materials

VEMP was performed in an acoustically
controlled environment using equipment from BIO-
LOGIC Systems. Acoustic stimuli were presented
through headphones (AUDIOPHONES brand),
employing the rarefied tone burst.15,17,18 The
stimulus was presented to one ear a atime by the
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computer inarandom fashion at anintensity of 118
dB, as the excitability threshold of the saccular
macula by sound is high (around 60 dB NA).19 A
10-Hz to 1500-Hz band-passfilter wasused.20 To
obtain each wave representation, 200 stimuli were
presented at afrequency of 1 Hz.5,17 The analysis
window was 60 ms. Each individual was submitted
to at least two stimulations on each side to
determine the replication of the potential.
Impedance values were determined prior to each
recording and were expected to be below 5 KVhms.

Following friction of theskinwith an appropriate
meaterial, surface electrodes 1 cmin diameter (BIO-
LOGIC Systems) were used to capture the signals.
The electrodes were placed on the following
positions: active - on the upper part of the SCM
muscle; reference - on the sternum; and ground -
on theforehead.3,5 A small amount of electrolytic
material was applied tothe surface of the electrodes
in order to optimize the recording. The electrodes
were then attached to the skin with adhesive tape.
In order for SCM muscle contraction to be
objectively  monitored, a 4-channel
electromyographic surface apparatus (EMG
System) was used, with the Root Mean Square of
the signd.

Procedures

The study received approva from the Research
Ethics committee of the Universidade Federal de
Minas Gerais(Brazil) under Processn® 266/05. All
participants signed terms of informed consent prior
to participation in the study.

Potencial Evocado Miogénico Vestibular (VEMP): avaliagdo das respostas em individuos normais.

During the exam, the subject was instructed to
sit in achair and maintain the rotation of the head
to the opposite side of the ear to be stimulated,
thereby provoking contraction of the SCM
muscle.11,17,18 Contraction of the cervical
muscul aturewas maintained at arel atively constant
level of 50to 200 microvolts(mV).8,17 However,
patient cooperation in maintaining the same
position wasequally important throughout thetest.

Results

The Student's t-test was used for the anaysis
of the results, adopting a 5% level of significance
(p<0.05). Analysis regarded the P13 and N23
latencies and amplitudes and the asymmetry index
of the amplitude. The variables referring to the
VEMP responses were compared with regard to
the Sde assessed (TABLE 1) and gender (TABLE
2).

Comparing the right and left sides, there were
no stetistically significant differencesregarding P13
and N23 latency or P13-N23 amplitude values.
Comparing genders, no expressive difference was
found with regard to the latency of the waves, but
there was a statistically significant difference
regarding the amplitude value, with greater values
found in the men than the women (p = 0.00). The
value of the asymmetry index ranged from 0.2%to
26.4%. Electromyographic muscle contraction
responses ranged from 53 to 167 ?V. It should be
pointed out that the only participant over 60 years
of age had similar responses to the others and was
therefore not excluded from the study.
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FIGURE 1 Line traced by VEMP recording: formation of biphasic P13 and N23 potential.

TABLE 1. Comparison of P13 and N23 latencies (ms) and amplitude of the P13-N23 wave (V) for theright and left ear.

Right Ear (RE) / Left Ear (LE)

N =60 P13L N23 L P13 A N23 A
RE M 13.6 232 330 353
LE M 137 233 332 354
p 1ﬂS 1ﬂS 1m 1"3
Legend:
L = latency
A = amplitude
M = mean

p = significance value
ns= non-signifiant.

TABLE 2. Comparison of P13 and N23 latencies (ms) and amplitude of the P13-N23 wave (nV) and asymmetry index for both

genders.
Men (?) / Women (?)
N =30 P13 L N23 L P13 A N23 A Al

? N=13 M 13.6 231 434 47.9 5%
?N=17 M 13.6 233 256 252 1%
P 1™ 1" 0.00 0.00

Legend:

L =latency

A =amplitude; Al = asymmetry index, M = mean; p = significance valug ns= non-significant .

Discussion Placement of the electrodes on the surface of

The protocol for the present study on VEMP
was determined based on studies addressing the
normalization of responses in normal subjects.
Regarding the acoustic stimulus, a variety of
frequencies have been described. However,
frequencies equal to or below 5 Hz are the most
often used and evoke more homogeneous, constant
responses..5,8,9,21 Response characteristics
depend upon the type of stimulus administered.
According to a number of studies, vestibular
myogenic potential s evoked by tone bursts require
a lower stimulation threshold than evocation by
clicks.15,22
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the SCM muscle has been the most often employed
method, for, according to the literature, the
responses are more consistent and homogeneous;
it isalso amore practical method for the examiner
and more comfortable for the patient.4,9,18
Regarding the effect of placing the electrode on
the SCM musclefor VEMP, studieshave suggested
that the middle portion of this muscle is the best
sitefor recording the response.21,23 A number of
studies have demonstrated that the position that
promotesthe greatest activation of the SCM muscle
isthemaximum lateral rotation of the head, withthe
individual seated.11,17,18

Felipe et a.
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The determination of the band-passfilter - which
involves the selection of signals from a band of
frequencies, thereby blocking signals from
frequenciesabove and bel ow thelimits of thisband
- was based on previous studies, which found
greater sharpness and, consequently, precision in
themarking of the peaksinthe potentialsevoked.24

Regarding the results of the VEMP, all
participants had responses in both ears, indicating
the integrity of the saccular macula, lower
vestibular nerve, vestibular nucleus, vestibular-
spina pathways and effector muscle.2-7 Thus, the
wave representations obtained in the present study
were analyzed with regard to the first biphasic
potential composed of P13 and N23, which
corresponds to the reflex evoked by the acoustic
stimulation of the saccular macula.2

The analysis of the VEMP responses in this
sample of otoneurologically normal individuals
revealed similar resultsto those described in other
studies, when comparing latency and amplitude
values.8-11 The amplitude response may be
influenced by the degree of muscle contraction.16,23
This may be the reason for which higher values
were obtained for maeindividuals, considering the
difference in muscle tone when compared to the
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