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Simultaneous Recordings of Cervical and Ocular Vestibular-Evoked
Myogenic Potentials
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Background: Cervical (c(VEMP) and ocular (0VEMP) vestibular-evoked myogenic potentials are short-latency manifes-
tations of vestibulo-ocular and vestibulocollic reflexes that originate from the utricle and saccule. The aim of this study
was to determine whether simultaneously recording cVEMP and oVEMP more reliably detects the reflex responses than
when making separate recordings.

Methods: Both simultaneous recordings and conventional separate recordings of the cVEMP and oVEMP responses to
air-conducted tone bursts were obtained in 39 healthy subjects. p13 and nl10 latencies, and p13-n23 and n10-p16
amplitudes of cVEMP and oVEMP waveforms were measured, respectively. The asymmetry ratios (ARs) of the amplitudes
were calculated.

Results: In cVEMP testing, the p13 latencies and p13-n23 amplitudes did not differ significantly between simultaneous
and conventional separate recordings. In oVEMP testing, the n10 latencies measured in simultaneous recordings showed
a small but statistically significant prolongation compared to the results in separate recordings. Moreover, the n10-p16
amplitudes were significantly larger in the simultaneous recordings. The AR of simultaneous recordings of cVEMP and
oVEMP did not differ between the two recording methods.

Conclusions: Simultaneously recording cVEMP and oVEMP provides a reliable test and could be a clinically useful and
simplified diagnostic tool for evaluating dizzy patients.
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Figure 1. Photograph of the simultaneous recording of cervical ves-
tibular-evoked myogenic potentials (c(VEMP) and ocular vestibular-
evoked myogenic potentials (0VEMP). The subject was supine on a
bed, raised his head approximately 30° from the horizontal, and ro-
tated it contralaterally to the stimulated ear. During the recording the
subject looked up approximately 25° upward and maintained a small
fixation point about 30 cm distance from the eye. The active electro-
des for cVEMP and oVEMP were placed over the belly of the sterno-
cleidomastoid muscles and about 1 cm below inferior to lower eye-
lids, respectively. The reference electrodes were attached to medial
clavicles and about 2 cm below the ocular active electrodes. The earth
electrode was on the forehead. The subject gave written informed
consent for photographs.
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Figure 2. Vestibular-evoked myogenic po-
tentials of a healthy subject (23 year-old
male) produced by sound stimuli of 5 ms
tone bursts at 1,000 Hz. (A) Conventional
recordings of cervical vestibular-evoked
myogenic potentials (c(VEMP). The peak la-
tency of the inhibitory component, p13 was
13.82 ms and the amplitude defined as the
difference of p13 and n23 was 502 pV. (B)
Conventional recordings of ocular vestibular-
evoked myogenic potentials (0OVEMP). The
peak latency of the excitatory component,
n10 was 9.48 ms and the amplitude defined
as the difference of n10 and p16 was 10.5 pV.
(C) Simultaneous recordings of the cVEMP
and oVEMP. The latency of p13 was 13.98
ms and amplitude of cVEMP was 432 pV
and the latency of n10 was 9.61 ms and am-
plitude of oVEMP was 12.7 pV.
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Table 1. Comparison of cVEMP between simultaneous and separate recordings

p13 Latency (ms) Amplitude (uV)

EMP | \ AR (%

v Right Left p vaie Right Left pvaie %)
Simultaneous recording 13.36+0.80 13.25+0.77 0.373" 493+271 4734253 0.398" 11.8+11.5(0.1-43.7)
Separate recording 13.41+0.65 13.36+0.68 0.582° 483+247 450+246 0.078" 12.4+10.4 (0.2-36.7)
p value 0.617° 0.265" 0.679" 0.232° 0.955"
Values are presented as mean=SD unless otherwise indicated.
‘p-value by paired #-test; Wilcoxon signed rank test for trend as appropriate.
cVEMP; cervical vestibular-evoked myogenic potentials, AR; asymmetry ratio.
Table 2. Comparison of oVEMP between simultaneous and separate recordings

nl0 latency (ms) Amplitude (uV) o
oVEMP Right Left p value Right Left p value AR (%)
Simultaneous recording 10.49+0.73 10.64+0.91 0.127° 9.1£5.5 9.6+5.6 0.630° 18.1+16.2 (0.6-58.1)
Separate recording 10.29+0.54 10.38+0.68 0.402" 7.8+4.4 7.3+4.8 0.429° 17.1+13.0 (0.2-46.9)
p value 0.038° 0.014° 0.004" <0.001° 0.706"

Values are presented as mean+SD unless otherwise indicated.
°p value by paired t-test; "Wilcoxon signed rank test for trend as appropriate.
oVEMP; ocular vestibular-evoked myogenic potentials, AR; asymmetry ratio.
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