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Background and Objectives  Cervical vestibular evoked myogenic potentials (cVEMP) test
has been widely used to assess the function of the saccule and inferior vestibular nerve. Elec-
trode location and stimulating sound are important factors which might affect the test results.
Today those parameters are usually selected to maximize the waveform response. In this study,
we tried to find the optimal condition to minimize the range of normal value of cVEMP.
Subjects and Method Thirteen normal subjects (26 ears) were included. We placed elec-
trodes at five different locations over the sternocleidomastoid muscle (SCM) and used four dif-
ferent stimulation sounds. Variances of parameters, including interpeak amplitude, interaural
difference (IAD) and normal value were analyzed and compared.
Results When using the classical condition (mid point of SCM and 500 Hz) without rectifica-
tion, IAD ratio was 20.8+14.2% and the range of normal value was 39%. When we used 2000
Hz tone burst sound at the classical electrodes site, IAD ratio and normal value were minimized,
resulting in 18.71+14.3% and 31% respectively. After the rectification, when using the classical
condition, [AD ratio was 26.4+22.3% and the range of normal value was 49%. The minimum
IAD ratio was measured as 17.4413.7% when we used click sound at SCM at the level of man-
dibular angle. And the minimum normal value of 32% was measured when we used 1000 Hz
tone burst sound at SCM at the level of mandibular angle.
Conclusion  Although the condition was not optimal for maximizing the interpeak ampli-
tude, we could alternatively use the condition to minimize the normal value.
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Fig. 1. Electrode locations were: (1) the upper part of the SCM at
the level of mandibular angle, (2) the center between site (1) and
site (3), (3) the classical electrode site, (4) the center of sternum di-
vision of the SCM, (5) the center of clavicle division of the SCM.
SCM: sternocleidomastoeid.
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Table 1. Comparison of non-rectified cVEMP amplitude values for four different sound stimulus from five locations on SCM muscle

Site 1 Site 2 Site 3 Site 4 Site 5
500 Hz (mV) 147.7£83.1 405.4+£226.9 436.0+£219.5 201.5+116.7 274.2+169.5
1000 Hz (mV) 106.6+£59.9 200.5+£111.9 194.7+80.5 116.8+60.3 155.2+£97.2
2000 Hz (mV) 95.0+£48.9 158.9+85.1 187.6+94.3 93.8+42.2 107.5+56.1
Click (mV) 79.6+£41.0 142.7£91.0 178.8+107.4 106.0£50.9 121.4£81.1

Electrode locations were: (1) the upper part of the SCM at the level of mandibular angle, (2) the center between site (1) and site
(3), (3) the classical electrode site, (4) the center of sternum division of the SCM, (5) the center of clavicle division of the SCM. SCM:
sternocleidomastoeid, cVEMP: cervical vestibular evoked myogenic potential
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Fig. 2. Mean interaural amplitude
in each test condition using five dif-
ferent electrode locations when
elicited by four sound stimuli. Elec-
trode locations were: (1) the upper
part of the SCM at the level of man-
dibular angle, (2) the center between
site (1) and site (2), (3) the classical
electrode site, (4) the center of ster-
num division of the SCM, (5) the cen-
ter of clavicle division of the SCM.
SCM: sternocleidomastoeid.

Fig. 3. Mean rectified interaural am-
plitude difference in each test condi-
tion using five different electrode lo-
cations when elicited by four sound
stimulus. Electrode locations were:
(1) the upper part of the SCM at the
level of mandibular angle, (2) the
center between site (1) and site (2),
(3) the classical electrode site, (4)
the center of sternum division of the
SCM, (5) the center of clavicle divi-
sion of the SCM. SCM: sternocleido-
mastoeid.
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Table 2. Upper normal value of IAD (%): when used the unrectified IAD data

Site 1 Site 2 Site 3 Site 4 Site 5
500 Hz 48 42 39 39 60
1000 Hz 53 46 33 51 48
2000 Hz 51 44 31 37 56
Click 48 97 47 44 44

Electrode locations were: (1) the upper part of the SCM at the level of mandibular angle, (2) the center between site (1) and site
(3), (3) the classical electrode site, (4) the center of sternum division of the SCM, (5) the center of clavicle division of the SCM.
IAD: interaural amplitude difference, SCM: sternocleidomastoeid

Table 3. Upper normal value of IAD (%): when used the rectified IAD data

Site 1 Site 2 Site 3 Site 4 Site 5
500 Hz 56 41 49 41 63
1000 Hz 32 66 48 59 48
2000 Hz 43 46 44 51 38
Click 38 50 46 65 52

Electrode locations were: (1) the upper part of the SCM at the level of mandibular angle, (2) the center between site (1) and site
(3), (3) the classical electrode site, (4) the center of sternum division of the SCM, (5) the center of clavicle division of the SCM.
SCM: sternocleidomastoeid, IAD: interaural amplitude difference
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