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An Analysis of Auditory Effects in Preschool Children after Sequential Bilateral Cochlear

Implantation at Different Intervals
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[Abstract] Objective To compare the auditory effects of sequential implantation of bilateral cochlear implants at different
intervals in preschool children. Methods 45 preschool children aged 13-68 months who were treated in our hospital from February
2022 to May 2023 were selected and divided into SBCI, group of 10 cases (interval<12 months), SBCI, group of 23 cases (interval
12-23 months), and SBCI, group of 12 cases (interval 24-36 months) according to the interval of sequential implantation. At the time
of the first cochlear implantation (T,), contralateral cochlear implantation (T,), and one year after bilateral cochlear implantation (T,),
the auditory effects of the children were evaluated using The Speech,Spatial And Qualities Of Hearing Scale-Parent's Version(SSQ-P)
and Parents' Evaluation Of Aural/Oral Performance Of Children (PEACH), Speech Intelligibility Rate (SIR). Results One year after
bilateral cochlear implantation (T,), the auditory abilities of the three groups of children were similar (P>0.05). After one year of
bilateral cochlear implantation (T,), the auditory ability of the three groups of children significantly improved compared to the
contralateral cochlear implantation (T,). During contralateral cochlear implantation (T)), the auditory abilities of the three groups of
children were significantly improved compared to the first cochlear implantation (T,) (P<0.01). From T, to T, the growth levels of
SSQ-P and PEACH scores in the SBCI, and SBCI, groups were higher than those in the SBCI, group. The SIR score growth level of
SBCI, group was higher than that of SBCI, group (P<0.05). From T, to T,, the SSQ-P score growth level in the SBCI, group was
higher than that in the SBCI, group, and SBCI, was higher than that in the SBCI, group. The growth level of PEACH scores in SBCI,
and SBCI, groups was higher than that in SBCI, group (P<0.01). Conclusion Preschool children who undergo sequential bilateral
cochlear implantation at different intervals have similar short-term auditory abilities, but the shorter the implantation interval, the
earlier the auditory effect gain. A precise rehabilitation plan should be developed to promote comprehensive recovery of the children.
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JiE -l B R A PR R R T D S B
AN RE [T SGIAE AU 53, 5 BRSO B i A 2k A —Fi
WEPE, WM N T H w7 5 M A (sequential bilateral
cochlear implantation, SBCI) & 4> #3347 2 vk A\ L. F-hR
AFA., SBCLEFM AR , 52 55 A FfE
SRR T, e A TR PRI B A B T 2R A5 S AF T i
ST BV (] B B K, SR L0 AT 3RAS AT YT e I,
FE A TR B T et W i 585 R VA B S I S i e N
ER: i N ETRE D& N E R Y AN N =1 i & S
MBI &5 RAFAEAS B A, Ve LA R oy & SR R A
A TRIBRI ], ASHF 9T LA ] 1) B i) SO AR
T H A 5 BT sk S 22 5, b 0k min L3R 7
BURE AR A B R 2%

1&8E5HE

L1 X5 T 54,

HEH 2022 4R 2 F§ ~2023 4% 5 AR BRI RFHE —
PR B e N CE A A U252 6 N L H A A AR Y
A5 GlERT &)L, R 13~ 68 /4 B Ltk A TR B8 4 4
SBCI, £ 10 5] ([l <12 4~ A ) , SBCI, £H 23 f3i] (i) b 12 ~
234~H),SBCLAL 12 6l ([EFE 24 ~36 1A ). 34HE LN
H- 34 Sy R - o S A e 2, N LSS R IR 5
N LH R A TR HE—F T EA K AN SERK, K5

Jo i E IR s BEAE TSN Eh RERE RS B A T B R BRE
iF. ArA LS H REO N T H- a8 /e,
HIRMAR G R IZRUN A B A 3, FE B Al
3B IL—RETORH LR 1, M TR R TR A7 LG8 L 22
(P<0.01), AHFF il % HERHERF YR FE B %
F2s i (83242316),

1.2 Wrie e DR 75 7%

R F A BE iR 5 15 3 (] 4 14 5 3% (the speech, spatial
and qualities of hearing scale-parent's version, SSQ-P) | JL
TN 5/ 1E PE il 5 K [7] 45 (parents’ evaluation of aural/
oral performance of children, PEACH) J & i v 1# i o %%
[ 4 (SIR) PPk 3 21 JL 3 15 ok N L H-Wdel A B (T, ) 3l
N T H R AR (T,) BB T H WA 145 (T,) 5y
WrtBE 0o PG A0 i J L3 AN TA] 18] B Bt () P BT R AR ]
N T HWAA G F VT a8 R B 22 5, LU S B ik A L
FUAE AT (T,) AN T H WA A (T, ) BOSUI T H:
WA 1AR S (T,) BTt RE A2 1L

1.2.1 S BEhR & 18 28 A Rk 8 3% (SSQ-P) IRl s JL H
W AT e PR B, 1% R Galvin ZCHEH,
55 1B B0 22 TRWT RN 0 R, B By & W A T Xt
I WD IS T IE RS IE L 2B R ENL B
5% E R IR, 36 23 ARl 454 R]
0~ 105 PFf1, 0 sy Fon 2 L E B A AREME, 10 55F
FRTE4 AT LMBCE , BOT- 3 53 5 o0 bk i, oW o 2 Ik
4. LMY Cronbach’s o Z 44 0.936, HA RAFHINER
—EEEE .

1 BIL—RPOBHLE

e A SBCI41(n=10)  SBCL#1(n=23)  SBCL4l(n=12) KIFIH P
£ (n,%)
W 4(40.0) 12(52.2) 9(75.0) 2.92° 0230
i 6(60.0) 11(47.8) 3(25.0)
A4 H (dB HL, ¥ts) 96.1+5 4 93.5+6.9 91.1£7.2 1.54% 0.230
B IRH AR & BB BT (n,%)
2 2(20.0) 6(26.1) 1.399 0570
© 8(80.0) 17(73.9)
JBURLA RN 77 I 4R B BT 25 (n,%)
2 0(0.0) 2(8.7) 0) 3.02% 0.200
& 10(100.0) 21(91.3) 9(75.0)
RN LA (5,%)
0~1 4(40.0) 6(26.1) 2(16.7) 2.69° 0.660
2-3 5(50.0) 16(69.6) 9(75.0)
4~5 1(10.0) 1(43) 1(8.3)
(A BT 7 (1M PP 1) 8(6.5,11) 19(14,22) 29(25.0,32.8) 36.93% <0.010"
SSQ-P(4y, MIP,.,P..]) 0.7(0.3,1.2) 0.7(0.4,0.8) 0.9(0.5,1.2) 5189 0.080
PEACH (%, M[P,..P..]) 5.0(5.0,10.0) 5.0(5.0,5.0) 6.3(5.0,15.6) 5.87% 0.050
SIR(4y, M[P,,P..]) 1(1.0,1.3) 1(1.0,1.0) 1(1.0,1.8) 0.80° 0.670
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122 JL % WP H/0 ¥ BF i K K I % (parents’
evaluation of aural/oral performance of children, PEACH)
PG LA R RS 0T 5808 | 12 8 2% b ok i o g
B FRKME3 &S, PR KT e 0 i1 4, B
A& AR O~ 450 V-, PEoy 5 SR M e (52 H 3.5.7.9
) FI A PREE T (45 H 4.6.8 10F112) A 104~ H 5>
AR B2 . PEACH &R ULBR 1S4 40k 5 4
VA s, forbles , 2R BT RERLT , &R
Cronbach’s o A 0.9, BA RAFHINEB—EPEAE B

1.2.3 FTE A 2 vl 4 (SIR) PRAG JLE X H % &
TR ARAE D, 18 2R S E I T OUN L T H R I H
NRFE R, AGEITER LB R KSR N AARYE JL#
() H HRILPPIR, 455 Ty S G, F ot , W1 5 15 PR 2
B, HR SRR T AT P o S ) B AP (8

L3 it 7575

i F SPSS 26.0 - HEA T 4e T br , THE TR A 1
A7 A xs, 20 1R bR BCR F 5 2540 W7 s AEIE 2550 A T Y
SrQCERl R 20 1R] R Kruskal-Wallis #5565 . 50k
FISEL B o bl AR LR T O AR S . A 57k i ¢=0.05,

2 4R

2.1 3HEILITHERE D LLEK

T, 3 418 JLIY SSQ-P . PEACH3 % SIR 1543 JC HH il
¥ (P>0.05), T,W,3 4] % JLAY SSQ-P. PEACH J% SIR
o AHIL , ZE S EGE T3 L (P>0.05) , LK 2,

22 BHBEILET,. T, TIHWT R RE D LUK

SBCI, 4A. T, i} 9 SSQ-P . PEACH _ SIR 754y ' & & T
T,, T, i ) SSQ-P. PEACH  SIR 753 4y 5. % & T T, (P<
0.01), SBCLZH T, ) SSQ-P,PEACH  SIR 154y . %5

FT,, T, SSQ-P . PEACH _ SIR 754y . 2 & T T, (P<
0.01), SBCLZ T,y SSQ-P. PEACH  SIR 345 \it & 1%
FT,, T, # SSQ-P . PEACH  SIR 34> i & T T, (P<
0.01), L33,

2.3 3 BILWTRERE o BIZE(EELER

T,~ T, 341[f] , SBCI, 4 SSQ-P, PEACH 75 4y [l 25 {1 1.
2 (it SBCI,. SBCL 4 (P<0.05) ; SBCI, 41 SIR 754y [ 3%
{8 B 2% T SBCL 4 (P<0.05) , T,~T,#}fal, SBCI, 4
SSQ-P 134 (A .2 & T SBCL,, SBCL, . 17 T SBCI,
#4H.(P<0.01) ; SBCI,, SBCL 4] PEACH 134y I 218 B35
FSBCLAH (P<0.01), 34,

3itit

3.1 S [ A T ] 27 44 i L 0N T R A
JE I R RE AT

ThZ e B 2R S L], BN T MR AW S 5
SO AN WA 4 10 388 3 S 7 AP, BV T B 5 A2 A
WS 88 4 1 % B A A, T RS I S ShRE 2 41, B
e, M TR AR LC H T 2E, Chen 2615 5 2 1 i 1
B, UM R SR 1 T B I ] 5 i 288 L B 1 35 1 Ik
SRIRE ) 2 BURH s , 5 AL T ) T AR B 1 i 7L
ARG AP B8R X SR B A R, &
FFF 9045 - s, B A R B IR 1 <12, <24 Fn<36 /4~ H UL,
6T HWUHNT B A S5 AR RN K PARI , 2 WA TR
It ) St 27 % L 2 000 % A 5 657 30T 5 2 SR S i e
e RN T HWRHL A A1 A T B T 52 B T
T B A A1, S [ SN B A T T8 e R A B T
ORI X =), B e N TR AR i
SR B 7] e 72 SO T R A A0S o 65 A BRAE ST

#2 34 J.SSQ-P _PEACH J% SIR 1545

S e SBCI, 4 (n=11) SBCL 4 (n=23) SBCL 41 (n=12) FIH P
SSQ-P 7.770.63 7.78+0.62 7.67+0.54 0.12 0.890
PEACH 81.25+9.15 83.48+7.75 81.46+8.62 0.37 0.700
SIR 3.50(3.00.4.25) 4.00(3.00,4.00) 4.00(4.00,4.75) 1.10 0.370

#:3 AR SSQ-P PEACH J SIR 55y
i E 415 n T, T, 4 P T, T, 4 P
SSQ-P  SBCI#H 10 0.85+0.80 4.38+1.17 8.00 <0.01 4.38+1.17 7.77+0.63 1141 <0.01"
SBCL4 23 0.63+0.26 5224089 2253 <0.01 5.2240.89 7.78+0.62 1426 <0.01"
SBCLAl 12 0.88+0.31 581041 2856 <0.01 5.81+0.41 7.67+0.54 1192 <0.01"
PEACH SBCL4 10 9.25+10.54 52.61£10.03 9.2 <0.01  52.61+10.03 81.25¢9.15 1176 <0.01"
SBCL#H 23 5.44+1.23 53.00£10.62  20.90 <0.01  53.00+10.62 83.48+7.75 1177 <0.01"
SBCL4 12 10.42+7.75 64.58+4.50  20.15 <0.01 64.58+4.50 81.46+8.62 7.01 <0.01
SIR  SBCL# 10 1.00(1.00,1.25) 2.00(1.75,2.25) 2.53 0.0l 2.00(1.752.25) 3.50(3.004.25) 2.70 0.01"
SBCL#H 23  1.00(1.00,1.00) 2.00(2.00,3.00) 4.12 <0.01 2.00(2.00,3.00) 4.00(3.00,4.00) 4.28 <0.01"
SBCL4H 12 1.00(1.00,1.75) 3.00(3.00,3.00) 3.17 <0.01 3.00(3.00,3.00) 4.00(4.00,4.75) 321 <0.01"
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#4 340 J1.SSQ-P _PEACH J% SIR 154> 2{4

iH H n T,~T, T,~T,
SSQ-P SBCL#l 10 3.53+1.40 3.38+£0.94
SBCL#4 23 4.59+0.98" 2.56+0.86"
SBCL#H 12 4.93+0.60° 1.87+0.54®
F 4.35 9.59
P 0.03 <0.01
PEACH SBCL#4l 10 33.00+10.85 39.00+10.49
SBCLAL 23 47.17+10.83° 30.87+12.58
SBCLAl 12 54.17£9.31° 16.88+8.33®
F 11.53 11.41
P <0.01 <0.01
SIR  SBCL4l 10  1.00(0.00,1.00) 2.00(1.00,2.25)
SBCLAL 23  1.00(1.00,2.00)  1.00(1.00,2.00)
SBCL4l 12 2.00(1.25,2.00)* 1.00(1.00,1.00)
H 10.71 5.63
P <0.01 0.060

7 ;a5 SBCI, 414 EL , P <0.05 ;b 5 SBCL 41K EL , P<0.05

Sy HT AT RE AR A ZE A R T SBCL AR A 1A B LB IRFEA
AR A8 HERIDLES S BN FENTREH AR T AT 2
B i Y 3.5 AR AR (0 ER g, mT DASEE 3 e () L i A )
ORI, [RIEE, AR ARIREA p A B LR
WY SRR B TR BRI TRV, 76 3 42 A 85 I B L it i 10
BN HWT R, BT SBCLE 2 &4 #EIL HIFES.2.5.7 P HE
AN E- 5, FEAR 3G LE S5 % BN 58 ORI T Ho by 1
A BRI LR T 5 Hh R S A R ] s 7 DG B e 30T i
BT ABEERE, RETC o K AEWT w0, 3Lt
AT RESZ G AL, W BERCRARIL , 5 Forli g5 R —8(", I
e, FERT 5t AR S AT S8 e e IR A i DN T RS, 72
5 % SUAN 7E BRI WA 35X 35 A3 ] 5wl
REAS T B [RIHE A TR B S8 LR L H oA o s 3 it
RO T B35 72 95U, M 5 Degirmenc {58 25 3
éﬁ[m]o

Rt 2 A0, KA T B e ) % AN [ 26 590 2B LA S5 W i
SR AG 2N AT RE VA R T AR 2 S B BRI\ T o
AJE VAR i A3 2 i A AN T H i (i S ) R S 4k 252
B, 24k A AR T i R B e S R AR R
AR IR, AT f5e K B E b SR B T RE D17 W Bt RE
THEFE SO ST ARG 6 4~ A A 44 i, 24 4 H i
U AE R, o M 75 PR B8 T 1Y 35 TR R N RE ) Bl B
FU RN SRR T T B R 4
Je BT 9T B SEACTE Uit [R] , 32— AR TEA R A i B
JUA G T3 2R S SR I , A A PEAE HEE T3 R ITT 12
Rt

3.2 b JLEE 7 BT AU L H i mT A 25
W RE )

AWFIE B, & ALAEAS [ IR ] AR W S 6E 0 A v B AR

RIKAE T>T>T,, & EFE3, SBCLAH A it 1~2
AR b T i bR SR T R RE D I e T S K T
o fH SBCL, SBCL 45y Bl it} 2 ~ 3 4E 3 ~ 4 4E T it fig
HERIAEFIR S, 5HT A T HWE A TS 20T 5 5
AR 4 B S5 IR AT RE -5 ORI BT A A B0k S H- Wt
T, Wr St AKCE TG B A 5P s Py S IE g R B 2 4R
7 BURE AU 0 e T 4R B LT s R D L i
[ 3 A A AT N T B 1 FU LT 5 5 SR A5 il A i, F
— 2GR RN LA A RTS8 K SR s . Dk, bR T
FALE RN T RS A R AP & SR I, 508y e
HE RT3 S R i 2 SR Y S T B S AR HE
A3 RN JE HE A AE 45 A 1R A 40 B A I, SBCTL 4 9 3l
SBCLA 15 5, SBCLAL R 45|, H:r SBCI, 4 #5r L
KA R R R B R T H R A Ji5 e & It 1
B R PR A ] B 9] 5 B T A B
B, SEEENEYG G R RS EIR R, 3
A& SBCLAL, A, WARYE ST g 5 A At a], T 45
B 2T K R SR AL B SR, T ST A A TR RR AR
KB, SRS S AT AIWT it 80R

3.3 2w LR T H 0 5 SURE A A [ % SR By
BT B kAR

AW SR, Ty~ T W10, W5 RE g 36Kk o A 2
AR K& SBCL A >SBCL A >SBCL 4, Wit R E5 AT
FEMRAHE A A IR B AR B R IEAE G, R EAR R 2.5 TR
fa®', SBCIZH M A IH] P& £E 2 ~ 3 4%, B i) A\ T H- i B &
1A B, Rt W 3Kk P e . T~ T, 3101, Wr it
e DK kCE s IR & SBCIL 21 >SBCI, 2 >SBCI,
H, B SBCL AR KT . o Wi R B T RE2 AL
HUEA S AT 124~ A &0r ot & ey tadi ], 24 4~ H 2likF
S, Y a7 SBCL A Ak TPl ], e AN L EAF &
#, B SBCI 43Kk P dmes P s ik o, JBULZE T, ~ T, 4
] HLAG T ORCHT B, Rl o A H T i e A IR E T i R
REM, Hik, SBCI 4] Al REAL T W74t & e Pk 1, 3k
PR BT i Je 4 R (1) BBy, e [R5 HE i &
J& ik F T SBCL, SBCL A,

25 b, RUEN TR A [r] 38 et i) et 2 % ir J L 30 A A
T E R AR S AT S 2 5 A SR, (ELRR K ) i B ]
A O BRI 2L, BB <124 H A 8L AT AR /e
PRAE Y IRAT RIARAIWT S 280 R, B KORE B b /NB AT 22 L
S5V LE 2 RIVTREE ), S BB R LA RE R,
55 3% B N T H- Wik A Fi 7 0 4 7 1 e (R A A [ B —
P, Kbk, PR TE AT LEE T AN T HR,
TR B B 8 124 AN, i e AT B B 1], ) 3 24 5
B A ERAFAE S B 52 BORM N T H MRS A, T 7E 1 A il
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