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= Abstract=

The Comparison between Auditory Brainstem Response Thresholds
and Pure Tone Audiogram

Hwa Kyung Yu, M.D,, Kwang Sun Lee, M.D., Kwang Chol Chu, M.D.
Department of Otolaryngology, University of Ulsan College of Medicine, Asan Medical Center

The auditory brainstem responses (ABR) are thought to be the far field refraction of elec-
trical events originating from auditory pathway through the brainstem. The ABR has been
used clinically in the identification and diagnosis of hearing loss. ABR threshold has been
used to estimate the magmtude of hearing loss.

Thresholds of ABR and pure tone behavioral audiogram (PTA) were compared in normal
persons and in patients with sensorineural hearing loss. Click—evoked ABR thresholds ap-
peared to be related most closely to the audiometric thresholds at 2 kHz, with relatively poor
agreement at 8 kHz. This conclusion 1s based upon the observation that this comparison
resulted In the smallest variance and the highest correlation.
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Fig. 1. Determination of ABR threshold. The
threshold level was defined as the
lowest stimulus level with a wave V
in the response. The ABR threshold is
10dB HL*

B AAGHE clickd AEE AR HARo
click & =] ] (behavioral threshold for the click)&

Z1Eo2 Fy|EAh. B AAEAAM F4 AEAY
click &2 9% & 40dB SPLEA 0dB HLZ 3ot
(40dB SPL=0dB HL).
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Table 1. Correlation between the ABR and
PTA threshold of 2kHz in normal
hearing ears.

n=ears

ABR threshold(dB HL)

PTA threshold(dB HL) 0 20 30 40

0 5 2

5 7

10 1 7

15 2 1
20

ABR : auditory brainstem response
PTA : pure tone audiogmetery

Table 2. Difference between the ABR and PTA
threshold of 2kHz in normal hearing
ears.

Range Mean S. D. S. E.
0~15 10.0 4.1 0.8

S.D. : standard deviation
S.E. : standard error
p=0.001
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A =i (r=0.79, p=0.0001) 1kHz(r=0.73, p=0.
0001) 9 4kHz(r=0.60, p=0.0014)gAE H2H
£ ABBAE RYF o, 0.5kHz(r=0.42, p=
0.0328) @ 8kHz(r=0.37, p=0.0676) 4 2l 2]3l
+ ABEA 7 g9 th(Table 3). ®3§ 1, 2,-4kHzd|
A dxe deHFRE L& AFHAE B F
H(r=0.80, p=0.0001)(Table 4).
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2 ZALE 9l th(Table 5).

Table 3. Statistical description and correlational
anlysis of the ABR and PTA threshold
in sensorineural hearing loss ears.

n=25
Threshold Range Mean S.D. S.E. C.C. pvalue
ABR 30~80 59.6 143 2.9
PTA0.5kHz 5~60 32.8 152 3.1 0.42 0.0328
PTA1kHz 10~70 36.8 18.1 3.69 0.73 0.001
PTA2kHz 10~65 41.4 15.1 3.08 0.79 0.001
PTA4kHz 30~85 50.6 154 3.14 0.64 0.001
PTA8kHz  20~105 62.0 195 3.95 0.48 0.0676
C.C.: correlational coefficient

Table 4. Statistical description and correlational
analysis of the ABR and pure tone
average in sensorineural hearing loss

ears.
n = 25
Threshold Range Mean S.D. S.E. C.C. pvalue
PTA1  10~70 39.4 158 6.42 059 0.001
PTA2  25~70 46.4 13.9 6.85 0.75 0.0001
PTA4  18~63 42.8 14.4 5.62 0.80 0.0001
PTA8  21~74 479 145 6.63 0.76 0.0001

PTA1; pure tone average of 1, 2kHz.
PTAZ2 ; pure tone average of 2, 4kHz.
PTA3; pure tone average of 1, 2, 4kHz.
PTA4 ; pure tone average of 1, 2, 4, 8kHz.

Table 5. Difference between the ABR and PTA
threshold of 0.5, 1, 2, 4, and 8kHz in
sensorineural hearing loss ears.

ABR-PTA Mean S.D. SE. p value
PTAQ.5kHz 26.2  16.7 3.37  0.001
PTAlkHz 228 127 25  0.001
PTA2kHz 182 9.7 19 0.001
PTA4kHz 9.0 135 2.7 0.001
PTA8kHz —2.96 181 36 0015
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FAHAGIANE 2ASE 10msec olfel 2

Ak

A3

dde] #ygogA 1 H7|e Jewett?st F
Hecox, Galambo®, Picton’§o] A}&3 =Zu}
22 717 derd ez AlgE )l Rowe's} Starr®
Zo| 9osle] 7 39 neural generator7t ¢ &ol
wE¥Hed A s HAA, ATdEs
AW Ie

lemniscus,

cochlear nu-
cleus, superior olivary complex, A IV 3&
lateral A V3= inferior colliculusel A
dAs A, Ids 2479 E ¢ 7 s 3
gogolgt stach. of FAM AVHIL 7HF BA A
et el ztel] o gt o gfo] o oA A
& YA EHA FZ o] &FH o, &
Al M= AV 37 veide 7 3e §9 2R
Hbgane g dA 932 3o
A3 409 HTREwERE AN ¢eFdY
AL dx9 Aol A AT ME 2 kHzo A
~15dB B9 2 3¢ 10.0dBolich. 281} Cody"
% AARY dA Aelrt A9 giva dH 1,
Davist®e] ZAlo| A= 20~25dBo| %) 2™ Tanaka!‘=
Vol A 4dBet stRth o] 9tEel R uzinie} 4
Aztol7h hE AL Az AH, A559 FF
2 HA Fage] Aolg 7 HAMe 2ol 2
A= Aoz AR,
S BANEAL DA AN G AT gz
wet —3~26dB el

I

My o

o

o

ofl

o.
=

)do

o 3] 2}
A e
1-2—4kHzol = 7t

£¢HAAA} g2y 0
15dB A% =9rch wabx Hzhoo
A x|ol A 10~20dB ® o] 1~4kHz
A4 Ao ggaielet 4748

A
g

’

=

ot

—_

o9 (r=0.79, p=0.000 2t €ol
(variance)® 2kHzell A 713 QA cHS.D=9.7)(Fig.
2, 3). 28]1 1kHz (r=0.71, p=0.0001)2} 4kH:
(r=0.60, p=0.0014)A M= Vn3d & AAAAZ

Hed 8y 05 kHz(r=042, p=0.0328)¢%}
8kHz (r=0.37, p=0.0676) A e F Ax 7t 43
A7 ok =8 7 el 9 g9 g
Had AFewSAE A dxete] wimo e

A} oz



HbFEnbg g H A e SR A gAY B

1, 2, dkHz9] g oA 71 & A#BA (=
0.80, p=0.0001)& Byl maty 2 A7 zAds
e 1~4kHz 99 FAHE Fristed o
THEHSAGAALE ALY 7 & Az 47
1=y

standard deviation

20

....................................

15 4

----------------------------------

10 4

---------------------------------

5 4

-------------------------------------

0
500

4+

1000 2000 4000 8000

pure tone frequency (Hz)
Fig. 2. Standard deviation of the difference be-

tween the ABR and PTA threshold as a
function of the pure tone frequency.
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Fig. 3. The correlation coefficient for the ABR
and PTA threshold as a function of the
pure tone frequency.
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