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Comparison of Cervical Vestibular Evoked Myogenic Potentials
by Bone-Conducted and Air-Conducted Stimulation
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Department of Otorhinolaryngology, Eulji University School of Medicine, Seoul, Korea

—ABSTRACT —

Backgrounds and Objectives : The aim of this study was to investigate the incidence of cervical vestibular-
evoked myogenic potentials (cVEMP) responses induced by bone-conduction (BC) stimulation and to compare
the characteristics of parameters of cVEMP using BC and air-conduction (AC) sounds in normal volunteers. Ma-
terials and Methods : Thirty seven normal subjects (74 ears) with normal hearing and no previous history of diz-
ziness were included. cVEMP responses were recorded by surface electrodes on sternocleidomastiod muscles in
response to AC and BC stimuli sequentially. Variances of parameters, including latencies, amplitudes, inter-laten-
cies difference and inter-aural amplitude asymmetry, were analyzed and compared. Results : Responses of cVEMP
by AC sounds were clearly observed in all 74 ears whereas those by BC sounds were detected in 41 ears (55.4%).
There was no significant difference in latencies and inter-latencies intervals. Inter-aural amplitude asymmetry ra-
tios showed no significant difference between the two tests, although amplitudes in BC-cVEMP testing were sig-
nificantly smaller than those in AC-cVEMP testing. Conclusions : BC-cVEMP requires cautions in clinical appli-
cation as compared with AC-cVEMP. An effective bone vibrator or high-intensity stimulation is needed to produce
more reliable responses of BC-cVEMP. (J Clinical Otolaryngol 2013;24:201-207)
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Where i is the first data point and i+n
equals the last prestimulus data point luvl
I+h is the absolute amplitude of the data.

Where Dp(i) is the data point (Dp) amplitude and
DP(ri) equals the rectified data point. This is
computed for all points in the wave and the new
waveform displayed as a calculated rectified wave.
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MP1

MP2

© 0

Fig. 1. Schematic flowchart of prestimulus rectification (PSR) function. A : System obtains averaged waveform and
user marks poinfs (MP) on it. B : User chooses PSR function on selected waveform and average the absolute value of
the prestimulus data. C : New rectified waveforms are calculated and displayed (adopted from Lee KJ et al., 2008).
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Table 1. Comparison of the presence of cVEMP respons-
es between air conduction and bone conduction

Subject no. Earno. Incidence*
AC-CVEMP (+) 37 74 100%
BC-cVEMP (+) 21 4] 55.4%

* : Incidence was calculated by the ratio of ear num-
bers with positive cVEMP responses to the total ear num-
bers, i.e.74. AC : air conduction, BC : bone conduction
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Table 2. Comparison of demographic and audiologic da-
ta according to the presence of bone conduction cVEMP
responses

BC-cVEMP BC-cVEMP
) &)

Ear No. 41 33
Mean age (years) 39.1+13.9 449+12.4
Sex (male : female) 10: 11 7:9
PTA (dB) 8.5+6.2 11.6+7.0

Mean ILD of AC-cVEMP (msec) —8.2+1.6 —-9.2+1.8
Mean IAA of AC-cVEMP (%) 0.05+£15.0 0.13+22.7

AC : air conduction, BC : bone conduction, PTA : pure
fone average, ILD : infer-latencies difference, IAA :in-
ter-aural amplitude asymmetry

0 [] Air conduction T
[] Bone conduction L
20 T
QO T
3
€
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p13 n23

Fig. 2. Comparison of cVEMP latencies in 41 ears whose
responses were obviously observed in both air-conduct-
ed and bone-conducted stimuli. There was no significant
difference in the latencies between air conduction and
bone conduction cVEMP (p>0.05).

Hat 57 22 167+ 1.4 msec, 24.9+ 1.6 msec, BC
cVEMPeJIA] p13, n23 9}§ 9] Hat H&57]= Z12F 18,6
+2.0 msec, 25.6+ 1.8 msecZ F AR 7hof| 28t 20|
£ Ko7 Atth(Fig. 2). Bt 24 HE7] 2o (inter—
latencies difference)= 7]= cVEMPO| A -8.2+ 1.6 msec,
=& cVEMPOIA -6.9+ 1.6 msec® F AAF 7kl 2
gk Zpol 5 HolA] ¢ekth(p>0.05).
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Fig. 3. Comparison of cVEMP amplitudes in 41 ears whose
responses were clearly detected in both air conduction
and bone conduction. Amplitudes in cVEMP using bone-
conducted stimulation were significantly smaller than
those in cVEMP using air-conducted sound (p<0.001).

Table 3. Comparison of infer-aural amplitude asymmetry
between air conduction and bone conduction cVEMP
(N=41 ears)

Standard

Mean deviation Range
AC-cVEMP 0.05%* 15.02 —25~+30%
BC-cVEMP 0.25%* 19.10 —24~+54%

* 1 p>0.05. There was no significant difference in inter-au-
ral amplitude asymmetry between the two tests. AC : air
conduction, BC : bone conduction
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A (inter—aural amplitude asymmetry)<> 7| %= cVEMP
0.05+15.02% (1 $] -25~+30%), =& cVEMP 0.25+
19.10%(H 9] —24~+54%) = 5 A} 1bell fo)3t 2ol &
HolA| Fetth(Table 3). =2} 7%= cVEMP2| ot
2wl AR HE 7k Folg AUTHAE Kol
ForchFig. 4).
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Fig. 4. Correlation between air conduction (AC)-cVEMP
and bone conduction (BC)-cVEMP for inter-aural ampli-
tude asymmetry (IAA) in 20 subjects whose bilateral cVEMP
responses were definitely recorded in both AC and BC
stimulations. There was no significant correlation between
IAA of AC-cVEMP and that of BC-cVEMP (p>0.05).
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