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Cortical Evoked Potential Test for the Evaluation of the Rehabilitation Effect of Dual-Mode Hearing
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[Abstract] Objective To investigate the developmental patterns of aided hearing thresholds and cortical auditory evoked
potential (CAEP)P1 latency and amplitude in children with hearing impairment following a cochlear implant surgery under bimodal
auditory intervention, and to evaluate the auditory effects and development of the central auditory cortex plasticity after cochlear
implant surgery with bimodal auditory intervention. Methods 29 children with hearing impairment with bimodal auditory
intervention were selected as study subjects. Aided hearing threshold assessments were conducted in a sound field,and CAEP tests
were performed using tone burst stimuli at 500Hz,1000Hz,2000Hz,and 4000Hz. The P1 latency and amplitude under the two auditory
intervention methods were compared, and groups were formed based on age and hearing aid compensation effects to compare the
CAEP P1 latency and amplitude under bimodal auditory intervention. Results The bimodal intervention group after cochlear
implantation had shorter CAEP P1 latency and higher amplitude compared to the unilateral cochlear implant group (£<0.05). There
was no statistical difference in CAEP P1 latency and amplitude between the group older than 72 months and the group younger than
72 months (P>0.05).Those with noticeabe hearing compensation effects had shorter CAEP P1 latency and higher amplitude compared
to those with poor hearing compensation effects with no statistical difference (P>0.05). Conclusion Bimodal auditory intervention
can effectively improve the auditory ability of children with hearing impairment,promote the cross-modal reorganization in the central
auditory cortex of the brain,and enhance the maturation of the auditory cortex.
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1.2.2 Wit f B & LA (CAEP) Ml {5 A % 2 1 s
% 4y W] Neuro-Audio IR & , 75 br e A5 2 N 347 M
W, A /N 25 dB(A) 5 {1 Bk L TG0 i A2 o i 38
FELAT S, T3 FELAR B AT A B L P TI , $h 2 A0  AR
S R ARE L AR PP /N 10 kQ; 708 0°F4
Y, 78 4 5 E B, BE B O 1 ms AT AR
i, Hill #7515 = oA 500, 1000, 2000, 4000 Hz %5 40 , 521X
2 HAB T AL AL B 7 5 04 60 dB SPL; 24 ik B I 2
600 ms, Flli =2 0.5 7R/, MA@ i 1 ~ 30 Hz, Hilik
{hR+E150 uV , FillE AT 3 2% 100 ms, iR % © 500 ms, Z 0

A 150 7 s Rt B rh 32 I E WA T sl , (REFIE R
T ERCRE BRI R 2R U b A ER
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FUWT MK 2 28 BR N AT B A RE
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Hz GENT S e/ 35 9
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Xk FR A A IR AT IR FBCA AR s A A IES S
AT, R B AR AR RS AR A RS Bk , P<0.05 A H
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2.1 B AN EA N T R LE A ] 551 23 3]
e CAEP I JEAHATE

BB TR 4 P1 ik i e e N g 28 3% ok (P<
0.05), MR TFTLH P1 kR 500, 10002000 Hz 422
BN T HARZH /1N, 2000 Hz 538U T10H 5 A L H-
i A 2 22 S (P<0.05), 500, 2000 Hz 5515 SR AT il
BN THWAE AL TG 22 5, Wk 1, Mkt
P i & 01 2 AN ] T R XA S 2 CAEP I JE & WL
1. &2,

2.2 ASTRIAR B AU 0 T 901 A [ 351 3 sl B s
CAEP J JEAHHIE

CAEP P1 i i K 31 % i 1@ 7€ 500 ~2000 Hz $§ 2 <
724 H4A 5% >72 A 4 CAEP P1 i itk H14%E K , 4000 Hz
BREE<T2 A H ALK >72 H 41 CAEP P13k i K 1 45 4
5000 ~ 4000 Hz $i Z£<72 /~ A 414% >72 A 4 CAEP P1 Ji
MEIE AR, TG L8 L (P>0.05) , LK 2,

2.3 AN TR S T BT TP fil

TEFEE T 45 500, 1000, 2000 4000 Hz Mk | PR B

1 BB BN T HWRAUR R RIES R PSR g RN R B (ks

R S (Hz)

.51 % 500 1000
SIHER (%) PHE (uV) IR (ms) SIHER (%) PE (uV) IR (ms)
WA T 29 100 6.19+2.76 125.86+30.83 96.55 7.61+3.36 128.25+29.78
N BRER T 29 96.55 5.59+2.85 131.97+34.13 96.55 6.29+2.80 134.04+24.10
P 0.020" 0.150 0.000" 0.240
Hillig e A2 (Hz )
7 {5 2000 4000
51 HER (%) PE (uV) IR (ms) SIHE(%) PE (uV) IR (ms)
B TR 29 96.55 7.55+3.26 121.78+25.44 79.31 6.10+2.74 126.89+28.44
N T HieH 29 100 6.46+2.95 130.18+28.93 86.21 5.62+2.00 125.60+25.96
P 0.000" 0.030" 0.000" 0.530

*P<0.05, T a]
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2.4 % BE BhWT 8% T TR 2 4, BUSLAWT ) T 1A R
BRI T CAEP BB RFE

AR BT &5 MEBOR BT 40 21, BT T B i Lo A
AR CR R, BYWT T R AE B TR A AME R AN
., {E500~2000 Hz #5370 Fl P BT 25 280 R A 2 5L

BORAME AL CAEP P13 i85 0K J1 405 5 L et 1 K
4000 Hz 47 = W Wt &% 2R b 2 HE 4L CAEP P1 g i K 3]
BWMERCRA AT RE LR, k4,
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BHAR BN, SR 7S T S IR BIER, $E s 2s )
rRE S, ISR P IR BIRE A , P05 5 b ) 25 e e =
B RIRBIFISZRE S o R BE  dERE HER3R S
Wit 2 T K R s s A T 4 AR T 4k
R T P AR B, $E 345 F SR, SOR B
AN T HIAE B R SR A N T H W R B 3
RTFFRIR S M E T, BT —SH", T
DT TG R R 5 T %, T B AR kR 7 5 i
0] B T T 6 B BB W e L A B ) 7R R 6 L R R
W 5 e FL Ao 21, WU T e B A 2R P S
N T H- 5 B T 28 ) D0 A6 T 5 , 8O- PR A6 5 i k% &
0| e BT % LA PR U R T TR T
B, B2 2T e v 4 R I 7E X 7 S R AT R
S AN 3O B b e A L AT, BE RS TE B AT 1
Sl FE TR R B RS TR AR i R R
T RSB, CAEP Y P12 74707 4 30 46 1 2 fih % 128
FOHE B % B B e P AT 2% T O KA R 0 i
it T PR

AW 3 3k % 29 (IR ST ) T T B L B sk AT
CAEP il , Bk F Fi2h Fb A T H- 2R 7E 4 Fh o [l 43
S Al T CAEP P1 g R IO 44E IR K, P1 ik 18
PRI G555 S5 W B B 2% e B K v A 0 i 4

K2 AIRAERADBSEANT H BT ARSI RIS T CAEP [PPSR PRI B (ks

i A (Hz)
85 %k 500 1000
51 (%) el (nV) R (ms)  BIHIER(%) Yo (nV) (BRG] (ms)
<NAA 29 62.07 6.4143.03 130.9+26.30 60.71 8.19+3.53 128.83+28.51
>72 29 37.93 6.31+2.38 117.61£36.94 39.29 6.70+3.01 127.36+33.04
P 0.170 0.390 0.900 0.990
i 44 (Hz)
25 31 % 2000 4000
51 (%) P (nV) R (ms)  51H=E(%) P (uV) AT (ms)
<24 29 64.28 7.9343.30 123.54424.74 69.57 6.3442.67 121.22421.95
>72 29 3571 6.86+3.24 118.5927.71 30.43 5.53+3.03 139.86+38.46
P 0.88 0.420 0.950 0.290
%3 BT Iy T B 8 T W)W R B A 45 2R
. i e (Hz)
AL e 250 500 1000 2000 3000 4000
BT M) 29 46.3+20.02 53.97423.47 58.62426.11 60.34+24.31 68.28427.20 68.974+27.69
A THRm 29 35.34+6.40 38.97+7.72 39.14+6.82 40.86+6.13 41.90+7.61 40.17+7.85
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HIEE SR (Hz)
A Bil%k 500 1000
SIHEE (%) PE (uV) R (ms) S (%) Pehg (uV) IR (ms)
By s A MEROR 29 65.52 6.38+3.02 125.47+33.97 64.29 7.93+3.42 123.07+30.23
B st MEBCR AN 29 34.8 5.85+2.28 126.61+25.45 35.71 7.03+3.37 137.59+27.99
P 0.701 0.839 0.621 0.146
HIEE SR (Hz)
25 51| % 2000 4000
5 HER (%) PENE (uV) R (ms) SIHE(%) Pemg (uV) R (ms)
BT 2 MR 29 64.29 7.98+3.28 121.63+24.99 69.57 6.10+£2.37 127.34+31.69
B st MEBCR AN 29 35.71 6.76+3.24 122.04+27.61 30.43 6.09+3.68 125.87+21.29
P 0.356 0.944 0.820 0.820
JLWrE R AREY &% T, [Gl#S JLEE CAEP P1 kiR B (5 4E %0k

B RE DA 22, P IR A, W5 15 I G aE )
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e Tt RO B B0 e B TR RE D, A 8 e #EWT 0t 2 5
KRB 52/NEETWIER B W BA B)
W B - i ) JL 2 CAEP P10t S 5ok B Bk, 28K
oI, SRS &

AWFIELA 6 % A FHBR , X EEAS ] 4E % Bt L # CAEP Pl
e TR ORI T M, e UL 6 4R G, P I IR L0/
PRI AR (HEGE T 22 5. Romero ! 0~6 % )L
oy A RIAE G B, e I PRI R IE 0~ 6 % R F5
JE ,6 S IR LU RN P ARIELE S % Je T B, B
CAEP P1 Hy#ia BENT 50 A K A B TR . ASEIESS
R 5 A AR, B 76 4R % B HE K, CAEP PLIR{E I/,
BRI gERT . (HARBFIEAE 4000 Hz Xt 6 SLL T IL#EL 6 %
UL L JL#E CAEP P RIBE A , 75 JEA I A IR A
T, BhWT & s AUSOR A A A i Z A AR S A R
XN T H WA L Wit T T R 4, KIPREZ
FE WU R I B 2R 4 R sl e et o 9, LB
Wr Gt B RS R A A P1 kRS 1L, [RIBH PR P1 g
HIRANA AR % | SR ERF IO AR A A Rt — P42
ANRIAELE BE P LA R R I8 (AL

BT TRE WS A AU 1E S e A AN T H- g ]
W S 3R 280 7 A, BRI W ] 7 A N8R, A ke
Wit I 55 , P2 e e WT P 16 o BT & AU KM 2280 0 K ik
B KA RO, BT &5 4 5 RCR R o A 2
KMo B B e S AN (EL BT 25 3R AN (2 6 W it
R B 2 AR B — 5 A VR A, DR S SO0 T e 75 AU
AN T H W pWT R L3 84 B 3 W 8% , th nl A7 28 e ik
KB R K 7 E G T i IR R A
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