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A New Method to Eliminate Stimulus Artifacts in Auditory Brainstem Responses

JIANG Yan-bing'*, WANG Pan-ke'*", LIN Lin'?
(1. School of Biomedical Engineering, Guangdong Medical University, Dongguan 523808, China;
2. Key Laboratory of Medical Electronics and Medical Imaging Equipment, Dongguan 523808, China)

[ Abstract] ABR(auditory brainstem response) is an objective method for detecting hearing loss, which is widely used in clinical
practice, and its waveform characteristics are influenced by stimulus parameters. There are stimulus artifacts in ABR measured using
unipolar stimulus, and alternating polarity is currently the only way to eliminate stimulus artifacts. However, considering the
physiological differences in the effects of stimuli with different polarities on the auditory system, alternating polarity stimuli may lead to
latency jitter in the induced ABR. Therefore, a new method was proposed to eliminate stimulus artifacts-the method of division and sum
polarity, which first used positive and negative stimuli separately and then superimposed the two responses induced. The subjects with
normal hearing were recruited, and their data that the click ABRs under four polarity ways ( positive polarity, negative polarity,
alternating polarity, division and sum polarity) , as well as the tone-burst ABRs at five frequencies under two polarity ways (alternating
polarity and division and sum polarity) were compared, with a focus on their waveform differentiation and latency differences. The
results show that the difference in click ABRs under different polarity ways is insignificant, indicating that it is not sensitive to stimulus
polarity. The waveform of low-frequency tone-burst ABRs is better under division and sum polarity than under alternating polarity,
indicating that the low-frequency tone-burst ABR is more sensitive to stimulus polarity, and the sensitivity decreases with the increase of
stimulus frequency. Based on the analysis of the above results, it is recommended to use unipolar stimulus for the click ABR, and the
division and sum polarity method for the tone-burst ABR. The feasibility of the division and sum polarity method is validated in this

study, which provides a new approach for eliminating stimulus artifacts when measuring evoked potentials.

Wi B 2024-07-19;  1EITHHA. 20250228
ELWE. T RERCAHE A0 A BRI 3134 (GDMUB2023004 ) ;)7 R ERI R 2724 R % T H (4SG21018G)
F—1EE . LFK(1989—) , L DUK, IWAREEDF N A BE0l . BFSET7 1] A W B2 245 5 A 55 A0 3 W7 J3 B34 2R 465l . E-mail ; yanbing @
gdmu. edu. cn,
CEEEE . EERN(1984—) 5 DU, RIS BHN T PRI, WFSE T 1] MR TTAE S S A R G M T L B SR RS R SR Y B 5 5

. E-mail ; wangpanke@ gdmu. edu. cn,

¥ F5 M HE - www. stae. com. cn



2025,25(14)

ZET UK A L TH BRI T 5E 5 A LA R ORI DR B R T 5789

[ Keywords |

fixi + W % 5 & HL AV (auditory brainstem  re-
sponse, ABR)J& 4 AN H-52 3|/ J U , 78k 2 3R M
TSR B B F T R 48 7 A 1 H A AR Ak R BAE
FERIZ JE 1 10 ms PN, AT LA Sz e H- g 2 ki 1 W s
P B A ARG L EAT, ABR ARSI ZE I R I
Bz N PR A7 3 A 25 1 52, T DL 0
MR T 2k . ABR S — R RS il 005 & 04 il e
BT, B R 2 32 IO 2 B0 R 4
b'?fl?i"‘”ﬁﬂ/%ﬂ& PEAES R A 2R A A e R
A AT RSO A AR AL 48 75 AF S B R )
TR ER 3 B AR, 2 [ 3k 2 D) Ay T AR P (LM 23 )
7w 3 A o (B B ) B

FERINECCE St F oAl P 255 i) AL e 4]
GRS 5 18], b An g B e e fof EEAIL I o 1) N H- 9
RS T 4 B0, T 0 7 DU AR B e A B sk
JR IS TR 00 i 2 2 S — b 1) Sb 9 4 g A
HIR BRI ] 13z 2 B HTEE B, I B 40 M 2T B 45
i, S 06 4 A 2 A0 Ak 5 T B A e SR 0 2 4 AR
G b — ) Y g, A E i BR R 1] T B B B B
ExY S U2 S SO R | B A S OF 24
PRI T O X I 4 T i I A R ﬂ
Bﬁﬁlﬂﬁ&ﬁiﬁﬁ%tﬂéﬁﬂ’ﬁiiﬁ%ﬁ (ECINYScy

R SRR X ABR {552 IR A
KT R HALERXS ABR f; SN B A A Do
BT eI A W 5T (B 2518 — BUF e 4, |5k,

KT AFEAER G AR ) ABR 55 Z B HY 25,
I N R BB 6 7 175 & ) ABREG 28 D% A B
PERYAE TS ABR BITEARIIEE S 5 55 A DR A K B

B R

auditory brainstem response; stimulus artifacts; alternating polarity; division and sum polarity; click; tone-burst

FIE PG AR ABR VR W22 527 Ikdh,
KT AR R FE 265 X ABR 55 1520, R K
BaiE AN IEJ%KK [) B R 119 Z2 A A, AH SCAUE 58 ) B
R L A DHRGEIN AR5 & 1) ABR {55 3%
A @Eﬁﬁfﬂnhiﬁvu w0l

X ﬂiﬂ/ﬁ,%ﬁiﬂﬁaﬁ%ﬁ@(#ﬂ&%ﬁﬁ
100 ws) , Joi 2R FH IE AR B 6 A e 1 s, L PA b
AL THRE] ABR 15 5 WA RUL S . SR, X T4
Al 0, AT S SRR ) A AR O R
P, R FH B9 4l 0 B R T BB AR K, L e Al Y
b 2% ABR /551 xF itk I R b H Al
WE — () it e S /%ze*ﬂ%c%f*&@ﬂ@ﬂiﬂﬁio 1% &
FIIE GO M A R E B LR R S W
w25 Kk ABR 15 5 I AE HALER AR AR i) 22 5 1
SEFE R AR T BE 2 X ABR {55 B RR I 7= A AN
Flsmm DAL, B0 223 — o i 5 s, BIDKE IE L 1R
B B4 3 A T 4 TR AR B Y B bR A T oK P
¥y, SRJG 38 A S5 bl A A R AR R MR L AR
RIS B R R DL R Sl A A
BT L WO R, DA 5 vk A
Wbk,
1 A&
1.1 FH=E

TR B BPEXT ABR {5 S 52 B T
LAY FRAR P (IR A ) RS B A MR b A5
PEH T — R AR A B 7 3K K Hea 44 8 A R AR
VL, LA ), W 1 (d) B, R SeEE

iy
(2nik) ———>ABR

(a) IEARE

(2niK) —>ABR

(b) AR

T

1

(d) 3R

(OF3-¢/3:3

" —> ABR
_\J_,‘ L Fx A2

| L I*TMHABR

+ ———3ABR
¥y
(nk) ——> ABR

B DU R 4 Ml Ak 215 757 IR

Fig. 1 Schematic diagram of four polarity methods taking click as an example
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with five frequencies
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