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Binaural Interaction Component in Auditory Brainstem Responses with

Asymmetric Simultaneous Acoustic Stimulation
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nHL7FA 10 dB 9912 HAA R clicks sAlel A=38tth Bl 34382 o] 5d AEE A3 33 o A
vy A= 385 wo] 73t tHBIL = B - (L + R)). BICE BI #&olA V-V Ega FEA 73 X
© 2 3}t BIC 9 A (threshold of BIC; t-BIC)&= A= Z&e] & BIC % WstE &3 731 o8-

i3 t-4A4). BICE A= 4% 058 90 dB nHL7ZFA 10 dBehok A HE-A1ZF 4.65, 4.63, 4.57, 4.58
4.62, 4.6, 448, 4.36, 423 ms, = FEAIZF 557, 551, 551, 559, 561, 555, 544, 528, 519 ms, X1Z% -0.32,
-0.3, -0.34, -0.32, -0.42, -0.53, -0.54, -0.61, -0.67 /N =, t-BIC= 40 dB nHL(p=.001)2 Z}7} #z= o

ABSTRACT

Binaural interaction can recognize the same intensity sound by stimulating two ears alternatively, and
it can be record auditory brainstem responses (ABR). However, We needs to be researched about
binaural interaction in asymmetric binaural acoustic stimulation. 17 normal young hearing university
students were participated. Clicks were presented at the intensity of 90 dB nHL to one ear and the
click intensity was increased from 0 to 90 dB nHL with a separation of 10 dB to another ear,
simultaneous. BI waveform was obtained by subtracting the sum of the asymmetrically evoked
potentials from the binaurally evoked potentials; ie. Bl = B - (L + R). Latency and amplitude was
measured 'peak to following trough’ of IV-V complex of BI waveform. Threshold of BIC (t-BIC) was
obtained using amplitude depend on stimulus intensities (paired sample t-test). Latency shifted in 4.65,
4.63, 457, 458, 4.62, 46, 448, 4.36, 4.23 ms for peak, 557, 551, 551, 559, 5.61, 555, 544, 528, 519 ms
for trough, and amplitude shifted in -0.32, -0.3, -0.34, -0.32, -0.42, -0.53, -0.54, -0.61, -0.67 ¢V from 0
to 90 dB nHL in every 10 dB, respectively. t-BIC was observed 40 dB nHL(p=.001).

Keyword : binaural interaction, binaural interaction component, auditory brainstem responses

H o5 o 20140428 « 35y oo Ageets Ao w st ws
AR 1 2014.05.23 audiolog@daegu.ac.kr
AARAL - 2014.05.26 # o] AFE 20139 FURHAATDY Stedyu LS

okt



96 MeEX|zss ==X H8H H25 (2014.05)

9ko] 744 (binaural interaction)
_]

[e]
37 Ane 01%8}04 9 wgol

& SNst Aga R Bgsud AAG 3
dAE ew, ol FeBAE Yol

(binaural fusion), %¥¢]% 4k binaural summation) L
3 <Fol % 3H(binaural integration)o.Z i

S g 4nE

AN

o

clo

ol

oo i Mz l’;
4 o

N

- > o
it fof
rlo i

S
N
N

2
o

brainstem responses; ABR) ¥

98 27 hw AFste] )

Jku#

o
A

A%t S8
U EA ARk

10

gtolgl 4 glow(D.J. Strauss et al, 2004;
Sheykholeslami et al., 2003), ©] &}o]E %o]7+Al X

(binaural interaction component;

al., 2003; Z.D. Jiang, 1996).

2g)e ks wrakol A wAE o, T

A= selE HE HE

0% o o O u1o
O o oo o
LN
do w4
BE o
o of
oM ot

ol
o

o
it
RN

=t
>
O
o

ol
ke

8 5 sle Aeld,
27k Az ohe
o 7]%% ABR %4

o
il

>
=2

S

E i g R oz

An)
ot —iNr
o

P
-

2. 7 R
21 A7 W%

o] &

o)
o
=
<
El
2
2

W&ol

of & Bast k. o2
43 % ARl AzHel B 8

AR aL
At

ol A=

gk,
Aele o,
4 A o e w

K.

BIO)2+ geH(K.
Sheykholeslami et al., 2003; Z.D. Jiang, 1996).
A ATES ZE AV AEE 4 AR R
A=3ke] 7153 ABR 9@ o2 BICE
(D.J. Strauss et al., 2004; K. Sheykholeslami et

Al

Tt}

Aol e 1785 22.741(19.7¢1.5) Apolql
b F 178 ot Ee] FHoldt
, A9 S

B

>~
ol

koo o

=
J
o
A
o,
o
Ru
il
ﬂ
o,
ol
ol
)
fo ¥
LL
&
e
=)
IV,
[~
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st A sto] SEFWALHAALZI(GST 70,  Grason
Stadler Inc., USA)Z W Zo]SgHAl(distortion
product otoacoustic emission; DPOAE)E, 7} & %
s g fstel &2 EAANGSI 16,
Grason Stadler Inc., USA)E ¢SHHHAAE, 19

Iz AEE glEr] st R H A
(DantecTM Keypoint®, Dantec, Denmark)= 90 dB
nHL(normal hearing level) #}=rol o3 ABRS Zt
7zt AARsEA T ABR HANE whR ) AT AR
AR Tled x3dE AS SHE g S A=
%ol A A= ABRES Aldetsitt

e gAEY 19sEE A'Fo|a, 9o
= _&leo] ﬁéi’— 0.86+0.2 ce, 2] A E]—/Ké
0.39£0.2 cc, Fold ¢Ho] HI 44+78 daPa=z,
orah Folo] AEl= AgAdolddth 1, 4 ki DPOAE=
R PASS’ 7lEel EFE ], Weo] 7lse Bl
Atk Bt 7P GAE 025 05, 1, 2, 3, 4, 8 Kkl
AR 5 3245, 47+37, 47454, 2.4%509,
0.6+4.3, 2.1+71, 587, = 3546, 2.9+36,
41+£51, -0.3£3.7, -2.1£47, 0357, 3.2+79 dB
HL(hearing leve) & A7 H<leol AUt F= #A 7F
2d9A zolE Y FIHFA 5 dB o|HE EA
HoZ fogt Aol7t AHEHEE t-AA).
ABRO I, M, V= A FHEAe] 5
1.3+0.1, 3.59+0.1, 538+0.2 ms, FHZ 1.32%0.1,
356+0.1, 544+0.2 ms, B FZo] = 04401,
0.25+0.1, 03702 W, ZF= 0.35x0.1, 0.25+0.1,
0.39+0.2 W= HAZE Ht JF9& Ao} F
A 2 o] FEAIZY FH AloldE FAASRE
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ez 2539t A5 dEs A& FHst= W A2 33 BIRtE S FekdATh ol®A e
52 90 dB nHLE 14g3tx, v&S 05§ 80 BI #3olA V-V 533 Az = FEAZL
dB nHL7}A 10 dB @912 Z-arh 2 dyo 2 -z Abolo %S BICE A elstsith
2 oukg g A58 F mAo® 90 dB nHLS BIC 9 X (threshold of BIC; t-BIC)& A= Z=
F 7ol BA A Wt wWe V-V Baste] FY % 2o FuA
A= 2o =xd f B A5 AMEste], & FoHsts AR EHEA (one-way  ANOVA)#}
BATe AFAR WA Wz ofd, EAFE  wkey HSD A% AAow NE Wz deuE
G2 o5, 2 FAE AFAA Wz 27§ rHAoR BAshel Afa Welsh vebdd A
sk AF AL BF 3k olaE sdm, AT FEE 2@, o]F +-BICE A5
AT A Aele BE 1k olsz stk
A9E 90 dB nHLE 2AZ AZE 53, A= % 3. 23
58 deld A8 wHBoR @ 2 AYE Fhd
Aok olFEA FHs A= 100Hzol A 3Kz <] ko] 74 X (BIC)= WE A= S7% 05E 80
W RHE S35, 10008 7k dB nHL7HA 10 dBebch 44 GEAZ 465, 463,
457, 458, 462, 46, 448, 436, 423 msZ, F FEA
2.2.2 FeIAHABIC) ¢ BIC <14 2+ 557, 551, 551, 559, 561, 555, 544, 5.28, 5.19
msE, AE -032, -0.3, -0.34, -0.32, -0.42, -0.53,
BIC:= ABR #%¥& MATLAB Ver. 72 ~054, -061, -0.67 NZ 27} 2% H(Table 1).
(MathWorks, USA)°o.2 #4138t T8ttt WA, BIC 9 (t+-BIC)= A= Z% 40(p=.001)3} 50 dB
HE A= o ARV 22 #F 7 oY dEe nHL ©] 3 (p=000)o14 V-V & 5o Zlo] &9
Hatel = AT, F A R 90 dB nHLE FI g was wel 40 dB nHLE 925 90T
71535 33l By, 1¥l3 B4 ARE S

3 1. Mean latency and amplitude of wave I

, I, V & IV-V complex depend on contralateral stimulus

intensities.
Stimulus Intensity (Right or Left side / the other side)
0/90 1090 2090 3090  40/90  50/90  60/90  70/90 80/90 90/90
wave [
Right at." 1.30 1.31 131 131 1.32 132 132 1.31 1.36 128
Left lat.* 132 131 132 133 133 133 133 133 132 128
Right amp.” 0.44 0.39 0.41 0.40 0.41 0.40 0.43 041 0.39 0.44
Left amp.’ 0.35 0.34 0.34 0.34 0.34 033 033 033 0.34 0.44
wave [II
Right lat.* 3.59 3.59 3.56 3.59 3.62 3.62 3.62 3.61 3.57 3555
Left lat." 356 3.58 357 357 361 361 361 3.60 3.57 3.55
Right amp.” 0.25 0.20 0.22 0.21 0.23 0.24 0.24 0.30 0.30 039
Left amp.’ 0.25 0.28 0.27 0.25 0.25 0.26 0.25 0.30 032 0.39
wave V
Right at." 538 5.38 541 5.39 5.45 541 5.45 5.46 5.45 542
Left lat." 5.44 5.44 5.44 5.44 5.46 5.47 545 545 545 5.42
Right amp." 0.37 036 Y037 Y034 "o42 "o047 "047 'o050 "o055 060
Left amp.’ 0.39 0.37 0.36 039 o042 "o047 o049 o051 'o051 " 060
V-V complex
peak lat." 4,65 463 457 458 4,62 4,60 448 436 423 -
trough lat.” 557 551 551 5.59 561 5.55 5.44 5.28 5.19 -
amp.” -0.32 -0.30 -0.34 032 # .42 ' -053 '-.054 "-061 ' -067 -

*; latency in millisecond (ms), w‘; amplitude in microvolt (&),

¥.op=047, 5 p=016, "5 p=.000, % p=.006, *; p=.001
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y 1 RN E‘ﬂ‘l‘,
AR, ALen B3, 9= F, ¢ SolA
TAS= Alolth ABR ol F A9lE A7 ¥4 4
H g oAl s HAHF|NEEOR ] E5}]
ol T& XS vt EHoz ARG rhH(Park,
2013). ABRS 7 =z 4288 F 7 zzo=
ST 715 74 g5 AEANY AFS
Az o ayy g2 42719 288 F Ad B
Aol £ 50 e RYe 7 A5 w2 2535k
T3 93¥g gg R M 3 o]Fo Zo] 2
oIty ABR w3 o] oA dEfA= AL ozt

A& HZD. Jiang & T.S. Tierney. 1996.).
gr EFAZEY HNE FAAL AERE
et sFA 2 st SolA AL
91 THA. Polyakov & H. Pratt. 1994; H.
Pratt, et. al, 1998.). ©|& ¥zt JHo|Ax LA}
A= ABRO I/IVIHHE VIThe] sjdgiet. ¢kol
ARE AF vEolyY 4% § vYd 29 AS
Z7% ggs wor(ZD. Jiang. 1996.), <137ke
| B3 7|2 ARE F5e=d 483

o] (K. Ken-ichi, et. al, 2003).
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559, 561, 555, 544, 528, 519 msZ Z}Zt THH A
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auditory illusion)(K. Sheykholeslami, et. al, 2003)
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(ZD. Jiang, 1996)2, ©o] A2 054 NEHT} BA
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