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Gene mutation and it’ s relationship with rehabilitation effect after
cochlear implantation in 43 patients with hearing loss

YU Li-ya, FEI Jing, ZHENG Hong-di, LI Lei-ji
( Department of Otorhinolaryngology-Head and Neck Surgery, the Affiliated Hospital of Southwest Medical University, Luzhou
646000, China)

Abstract: Objective To explore the types of gene mutation and the rehabilitation effect after cochlear implantation
in 43 patients in southern Sichuan, and evaluate their correlation. Methods GJB2, SLC26A4, and mtDNA 12S rRNA
genes were detected in 43 patients with deafness. The patients with disease-causing mutations were classified as group A,
and those without mutations as group B. Unilateral cochlear implantation was performed in all patients of both groups. Their
categories of auditory performance (CAP) and speech intelligibility rating (SIR) were evaluated before surgery and at 3, 6
and 12 months after surgery. Results There were 14 cases in group A (n =14) with a positive rate and 29 in group B (n
=29). Of the 14 cases in group A, 9 were positive for GJB2, 6 for SLC26A4, 1 for GJB2 and SLC26A4, and none for
mtDNA12SrRNA. The CAP and SIR scores of both groups were significantly improved at different time points within 1 year
after operation, and the scores gradually increased with the prolongation of postoperative time (P < 0.05). But the
differences of both CAP and SIR scores between the two groups at all time points were statistically insignificant (all P >
0.05). Conclusions The common gene mutations in the 43 patients are GJB2 and SLC26A4. Cochlear implantation can
effectively improve their hearing and speech ability. There is no significant correlation between the deafness gene mutation
and the rehabilitation effect after cochlear implantation.

Keywords : Cochlear implant; Hearing loss; Artificial auditory implantation; Gene mutation; Rehabilitation effect

HEFRRE ERHURIEIN Z —, FE W 75k 5k
NFEZy 2780 T+ o WEFERIL,60% AL LK L

S5 Y5 TR RIS H [2016-567(5/23) ] o WHZG AR EA L . RIEEE R E MR
{0 A AR 4 AERER LTS ~ ‘ ;
iﬁ;{;ﬁzg{-;@fégy‘g(,Emailzlileijio301@L@ 163. com PR AN | AL 2] 4y M ZE AR E H

- 470 -



RFNI. , 55 43 PN T H IR B L R R I e A5 RS2 RCR 74

(syndromic hearing loss, SHL) F13F 2% & 1F P4 H- 2%
( nonsyndromic hearing loss, NSHL) , §if % & 30% , J5
#70% "o rhE NSHL AR 3 {35 1 2k B 2
GJB2 SLC26A4 FI mtDNAI2S rRNA™' . fij A T H:
WA T AN HZR R 267 TBL B 2 T
AR o ABIFTE T XS 43 il N TH- TR 1) H 2%
AT H LN A, 47 CAP SIR ¥4, 73 Hr 2
PR AL 5 AR 5 RS BRI ARG

1 ARSI
11—k

AT FEARAS P R R A M IR BEBe (e B 2 51 2
T, I BE N T H W PR 2l L /N e i AR
WA LHEBRPRAENCER 2018 4 1 A—2018 4F 6 A A
BeA T N THSARLA T A 43 4 52 8 A9 I IR 5%
FOFRET [ A, Ferp 5 24 4], 2 19 ], 4 i
1.30 ~17.20 2,449 4E04 (4. 74 £3.31) 2 FrA it
Ve B AR AT ) & A (4 — s o0 B R 2
s AR R 2B S E SRR N DL
) AR WA R R CT &Nl
MRI #i £

IIARRUED O XU R b P2, BN iE
27 s QFCH B T 48 0 1215 265 B e 4 Bl /) s @1y
ARG 1A H A TEL, 332 IR LS W I 2R 1
PAHL; @B WA NK R R S AT 50 2% %
SR TR A4S s @R BRI R ok 25 W R 2
TCIEGEPIA L ; @A ANHF B ETA BB, A
=L, T 8L,

HEBRARE : O SR RGPS @A WIHH
HEE I 5 AR FE 2 (I 20 v 1 I 52 28 K%
HARRIHUE B 4755 ) s OMUE W2 CTAWFE MRI
RS 73 B SO 7 WA 2 K R ™ T RIS sk
@EFRA R IET & ; Ol PR IEORA TR SR
Vit o
1.2 WrJp2aAa
AR TAEX i B T 2 R R A R i PR
LRHEIMK AR ESE e XA RE BT 1
AL AR ST TR T BN (ABR) (AR
Py H R S (DPOAE) (2 HAR A 75 A ML (ASSR) |
ANLAT I CEEXE 6 %2 e LA A, A 45 AT A
WLEE G 3 A Wi AN X W ) 5 U (6 %7 LA
AN ) (F 1R ANSI1996 AFHEA7 T 1 Ba 573 G b
HE) Kt

1.3 BEPIAS

R 25 9% . SR ARSI S ml T - 80°C kAR f
A3 Z Ik A AR T 10 2 )L v B B i < S 4
IMAERIZH DNA e B , >R 2R G BB B L (pol-
ymerase chain reaction, PCR) 34t J5 ¥ Fll i 1% 4% A
R (43 07 AL 4G GIB2 424K SLC26A4 IVST -2A
> G, 1174A > T 1226G > A [1229C > T 1079 C > T,
1555A > G, mtDNA 12S rRNA 1555A > G, 1494C >
T) , BE WAL oL Mk R 3IE PCR P2y Sk, 38R K
— ARSI, ) 4
1.4 RJGHREEBCR SRR

HRHE GJB2 SLC26A4 F1 mtDNA12S rRNA JL[H
R A 3 A7 B R AR B 78 7 B2 B T
AL B, 5 A5 Ay O B8 BE DR AG: T B 17, 1
B 2H . AR EE T BN T g 0 32 Y
CAP Fl SIR S} gehmife ™ (3 1.2) , il — i xd %
AN R A T AR DU Y 26 8 EA T 24 T ) A i e,
TREYT, A R E R ET RS 3.6.12 4] CAP FiI
SIR AT &5 2R

R 1 CAP %hbnifE

S35 F W hr i
0 ASREEE BT 7R B GG 7
1 CIE Srsz80
2 AR 5 TR O S
3 G352
4 TG BBl i
5 TG B 52 m B R 0
6 T A B B T B AR A
7 AT AR AFT LIS
8 AEAT IR B TP 7 () G ] L A] 5 — 41 A s8R
9 TE AT R AT AR 22 AT R
F2 SR 5rHbriE
33K F WA

HEGUHE RN AT , 11 P SR A TR 2 i S R Rk
B, 2R I O TR T

B VR AN AT (RT3 5 9T i B B BT A
JE B P 7R FR A L

B GUE R EWT R P ER, IS G S Al g

S IR NN S T YN eyl DN
USRI AT 7E H RS LR AT DU S U i

1.5 Hiiteeabs

Bl d2 2R ] SPSS 22. 0 B AF#EAT SE it 70, 4F
W & s Fom, M FUBCR T x° K2, 15 BRI
BORA i, PL P <0.05 FoR &5 A G0

- 471 -



o [ - G A TR AR A 3

525 %

2 HR

2.1 FERKZE

43 5] 55 2 5 DR ARG 0 5 SR A R PR s R A B0
SRASH N B IL I A P 14 B (A 41) , &3
PRI A B 29 i (B 41) . A 2H GIB2 P 9 i,
(8 {45 235-delC 2875 , o 4 {4k 235 delC 244 %
52 il Ky 235 delC 4l 59875 ,2 45 g 235 delC 299 _
300delA > T & 4244575 1 ] 562_607dupd6 %%
GRAE ;1 BIA 176 dell6 Z4 G848 ), SLC26A4 [H
P 6 ], PHIE2R13.95% (2 i} IVST =2 A > G 244
g8 1)k IVST =2 A > G 4li&527s, 1 ik IVST
“2A>G.1079 C>T B4 E 575, 1 i}y IVST -
2A>G 1229 C>TEBAZE 545 ,1 k1229 C >
TG ) . 1 )35 GIB2 SLC26A42 il 3 A
FEE, 3L R 176 dell6 IVS7T =2 A > G 1079 C>T
A48 s mDNA 128 rRNA PHYEO fi], A 213
PRSI BH P 58 3 8 A8 o7 i AR L3R 3

43 3 A Y GIB2 il SLC26A4 A5 S5 4li &
THEGRATIL8 ] (18.60% , 8/43) , A
P2 W (G B R A s A v E R
R B2 56 ] (13.95% , 6/43)
2.2 AEBE MO

FRYGHE I ZE F, 14 5] A AL F 58 i, &
6 i, AF S 2. 10 ~12.20 % SEH4EHA (3. 64 +3.23)
4329 41 B B, 516 ], £ 13 5], AR 1,30 ~
17.20 % F3494E1Y (4. 68 £3.43) %, WAL H 1k
FFRY A, 22 G L (P >0.05), Wi
R 25 S S pr3 h A B = &, ABR FE
90dBnHL DL _E ¥R 5| i, DPOAE by WU ¥4 A 38 3
ASSR 7 2kHz J% L I 55 % (B > 90dBnHL,37 {5 &
BAT AT I TC SN, 4 6 50 W Ay R el ik
JE RS M bEE

TR [ — T AR Uil SR FHT B (A ) 25 451, 7
18 1)) v peh 22 B s AR B R S SE A, HHR A5 A 21
Cochlear Limited (J KA WF.) CI24RE(CA) 6 #1, WiiL
/R ] CS-10A 8 f5i]; B £ Cochlear Limited (#
KA ) CI24RE (CA) 11 5], Wi VL% /R BE 2> 7] CS-
10A 18 #i,

RT3 14 FIIERRGI P M R AR
o' GJB2 SLC26A4 mtDNA 12SrRNA
1 235 delC #lity — —
2 235 delC 248y — -
235 delC Zu4r

3 562_607dupd6 Ze & o o
235 delC 244y — —
235 delC Zu 4y — —
o 235 delC e B B

299_300delA > T 24
7 235 delC 4l e - -

0 235 delC 244 _ _
299_300delA > T Z44

IVST =2 A>G 64
9 176 dell6 Zu 4 —
Y AH 1079 C>T Zetr

10 — 1229 C>T %ty —

11 — IVS7 -2 A>G 74 —

12 — IVS7 -2 A > G 4lify —

. a IVS7 -2 A >G 24 B
1229 C > T 24y

14 — IVS7 -2 A>G 744 —

I SR GIB2 4K SLC26A4 IVST —2A > G 1174A > T,
1226G > A, 1229C > T, 1079 C > T.1555A > G, mtDNA 12S rRNA
1555A > G 1494C > T

2.3 WAEE CAP F1 SIR PE4) HLE

PIZLRE ARG 1 AR NS [ B ] 25 CAP il SIR
PEAT YRR FT B 4% 7=, ELVE 0 Bifi 25 R I I i) (7 42
KB WiEm (P <0.05) 5 (HPALEBERFLARGA
]I B] 5 CAP 1 SIR P43 L 22 R TG
X (P>0.05) Z5RHNFEK45,

F®4 CAPWIMEEIR (5,0 %s)
sre ik AR A 3 4N A 6 4 H AJE 12 4+H
A4l 14 1.00 +0.68 1.64+0.93" 2.71£0.91°¢ 4.36+0.84 "%
B 4 29 1.03 £0.63 1.79£0.77" 2.66 £0.94"¢ 4.38+0.76*“"
' 0.165 0.559 0.195 0.085
P 0.870 0.579 0.846 0.932

e SAHARF R P<0.05; © SAHAARE 3 MHHE P <0.05; *S5AHAARE 6 4~ H Hik P<0.05, T



SRA, 5 243 B T H- A BB L DRGSR S BRE 2 S5C5R AAT 5
x5 SIREMELHR (4r,x%s)

Fani! %R AHI A3 MHA ARG 6 4~H AJg 12 41
A4l 14 1.21 +0.43 2.14+0.53* 2.79 £0.70*¢ 4.21 +0.80 " “*
B 41 29 1.21 £0.41 2.10£0.58 " 2.83+0.71 "¢ 4.06 +0.75*“*

¢ 0.550 0.220 0.182 0.581

P 0.957 0.827 0.856 0.564

Cx311™ | R WIRSE A A %L N, (875 I G2 T 9 4
3 it HR AT R S H A ek

WEFEZE AR A LR IL# W £ E A, H
DI NSHL & ¥, GJB2 .SLC26A4 .mtDNA 12S rRNA
F1 GIB3 25 A & AR B 242 5 |2 v] 5| i NSHL, Hif
3 EBHEILH Y SeRE G %) Bk 4 AH
L PSS R AETE T R PR 2R 36.62%
(26/71) B Ha 2510 1e s K v i N TE Hh A 1
N 35.35% (35/99) , Horp 2 {2 3F %t GIB3 #:[H
AR SR Al 0. ASHTSERS 43 BN A GIB2 |
SLC26A4 Fl mtDNA 12SrRNA i R 22 48 FH M ) 4
HH 32.56% (14/43) , TR RS UL L 2 (e
BORART , ELUE I 7 Al DX T 23 58 L rh - 2k (R
RAFWA B R RL %,

GIB2 Ztth Cx26 1, 2728 5 BN H-4) i 58
BEAS 5 GIB2 78 NSHL AR A5 i Kt R % W] M L 3t
X 25 5, % 5k N AR W & % LR AR 2
235delCM" GIB2 Kk A BH 4 2 A8 46 H % 7 i 4
H31.70% L E KA R 19.41% | A BT R
20.93% (9/43) , HI L) 235 delC 225 =25+,
3 RBFSE 25 A 25 57 AT RESZ 1 N M X 58 748 3 55 vy I
For i) 5 w5 ), AELATS RE 1A B GIB2 JE PN Y 7 H- 8 iR
FEHABE AR,

SLC26A4 F:H 4T Pendrin 7 [, 5 N B B K
WA G, S BORATE S K SR AR TR 6
B UL S 5 R IVST =2 A > G AR BIE ST
SLC26 A4 ZEA5K; HL 2 13.95% (6/43) , F 5 T4 EIL
V1K 10.46% ) 53T E S5 HUB A 6] K R A B
BIVE X H T BEGARA S TVST -2 A > G,

mtDNA 12S rRNA 58745 5 25 Pk B % U AH ¢,
1494C > T 1 1555A > G 23 E 2 Y bE H 23 F 8%
ASRE N AT AR % P e, W] RE S 1%
BRI AS A 22 508 1 S R R R ST R A
BN R K R 2 DR AR U]
M3k S a2 SR A H 1 25 .

GIB3 7R+ H B AH K EEN , g sE Bl He 8k

CAP PFAG TSR FE 1, S B # A 15 31 45 o
FIWT 587K 5 SIR AL F 1B =R ), LB B A &
FIE AT AR A R IR R A R AT
BeA XM WT, 7] 4 8 25 PEAL B8 B 4 PR B A 1S
O, AR BT P AN iR

REAEF 78 7 , B I L R0 A A7 L B T 2
L 2L 58 NEYE 3-RIENN RS W N =) -1
FAFM N T AR B SR R T h
K iBRE N PR MG EZAEE . A IS
/N GIB2 AHCPEH 2 B8 N T HIAE ARG FEE R
RALTCIZIE R AL 4, SLC26 A4 JER 28748 5 R J5
R ORI SEE AR IR s A S R4 BT S A R
FER A8 5 R )5 FiE ZBUCR r s, AU s GIB2 Al
SLC26 A4 JE[H 278 55 N\ T H- 8 Fi A A Jo FE 2 3008
JCHA AR, JH RS A5 A 2SS .

L5 L RTIR A HIX 43 B H R R RN H R
ALK Ky GIB2 \SLC26A4 , H. GIB2 L) 235delC %875
3, SLC26A4 L IVST =2 A > G 245 K &, [ H
B RS R SR TR B, AN [ 2 0 H 2 S R S AR K
S5 5 ms A 2550 H ET K H 2 s A SR A ]
i, N )z R B R R TR A, B TR 28
BRI G AN 1, AR b X LR TR 127 i K -
EW A EER T8 MR, HEEFE A
RN THI A FAREERIE, SRR LB EAEARG
FHIGUT G B AT B R, R ) S R
BT H AR T AR AT, AR BB iEAT X R 4T
PR TR R R IR SR E B B A4 S R A R T
FE R L

IR IF IS REAS B A5 /0 , WIS 3 R Al T — AR
DU, HXH B ARG WS A A 1 AR, R TE fe 2
WFFE b — 253 RS A 3 0I5 RS T 467 e
WA I FH AT — I P B A, X 3 SR A )
P ZEAF R 5 N T B AR S5 A2 358 2 14 A 5
PE ARG B I 5 18 B RBORAT i — 2P Bl U M
W% .

473 -



o [ - G A TR AR A 3

525 %

S 3

(1]

(5]

[10]

B 0P AR IEEE. o [ AT 1 5 9 AR SR R Y X IR O3 A

[J].ﬂﬁﬁﬂﬁjg%ﬁﬁi,zon,ssm) :153 - 157,
Gao JM, He P, Zheng XY. Regional distribution of causes of hear-
ing disability in China [ J]. Areal Research and Development,
2017,36(4) :153 —157.

TROCHR SR M 8, A BT A L 33321 {91 - B [ 0 s 45
HrHrLI]. hEDJLE R E2E,2018,26 (11) ;1168 ~1171.
Xu WH,Zhang ZC, Mei JX, et al. Analysis of the deafness-related
gene screening results of 33321 newborns[ J]. Chinese Journal of
Child Health Care,2018,26(11) :1168 —1171.

Ji 2 R /N, X002 A DL gt A 2 2 50 i TR T 7 e
P AEPRIS W RIR RN [T, W 0322 B IR O 2%, 2016,23
(1):73 -75.
Zhou X]J, Ouyang XM, Liu XZ. Research progress of common ge-
netic deafness pathogenic genes and clinical application of gene di-
agnosis[ J]. Journal of Audiology and Speech Pathology,2016,23
(1):73 -75.

Pan J, Xu P, Tang WB, Mutation analysis of common
GJB2, SCIL26A4 and 12S rRNA genes among 380 deafness pa-
Int J Pediatr Otorhinolaryngol ,2017,

et al.

tients in northern China[ J].
98(4):39 —42.
JEVBEMG , XN , K2, 2. N WA ARV Y7 o B s o
HFR LI PR {8 B 15 5 B 28 35 DR 9 2 B 4 A R 6 20 AT
[J]. R ZE TP PR 2 22765 ,2018 ,36 (11) 11448 - 1450,1468.
Zhou KP, Liu H, Zhang XM, el al. Clinical value of cochlear im-
plantation in the treatment of severe or very severe deafness and its
correlation with positiveness of deaf gene screening[ J]. Journal of
Preventive Medicine of Chinese Peoples Liberation Army,2018,36
(11) :1448 - 1450,1468.
XUHE K. 22 ) LB T O S80S W D7 40 46 WHO i1 ANST 43 4%
FRAE R B AT (] P B A AR R AT BE,2014,5 (13 ) 1 123
-124.
Liu YH. Analysis on the application of hearing test before and after
wearing hearing aid in WHO and ANSI grading standards[ J]. Chi-
na Health Standard Management,2014,5(13) ;123 - 124.
Archbold S, Lutman ME , Marshall DH. Categories of auditory per-
formance[ J |. Ann Otol Rhinol Laryngo,1995,166:312 -314.
Allen MC, Nikolopoulos TP, 0Donoghue GM. Speech intelligibility
in children after cochlear implantation[ J]. Am J Otol, 1998, 19
(6):742 -746.
Serm, Sy, VR ARLE SRR A L b G RE J R L
BRI S A L] o ) o W e S A1 P A 7, 2018 ,24
(5) :459 -464.
Chai F, Ma SB, Shen J. Analysis of common pathogenic variants
for hearing loss in children with nonsyndromic hearing loss and
their family members [ J]. Chin J Otorhinolaryngol Skull Base
Surg,2018,24(5) :459 —464.
PR, RSN, BB, . EG R IR H B RILRIEH &Y

SRR ARG BT [ )] I B G 36 B 2 A 75, 2018,39 (21)

[11

[12

[13

[14

[15

[16

[17

[18

[19

- 474

[

[

]

]

]

]

]

]

i

2669 -2672.
Zhong ZY, Chen JH, Guan ZY, et al. Detection and analysis of
susceptibility genes for family deafness in children with non syn-
dromic hearing loss[ J]. International Journal of Laboratory Medi-
cine,2018,39(21) :2669 —2672.
Siping L, Qi PP,Shengyun L,et al. A reverse dot blot assay for the
screening of twenty mutations in four genes associated with NISH in
a Chinese population[ J . PloS One,2017,12(5) ;:e0177196.
S, ORI, TR R, AF T 278 BIAELE AL H 2 A
L2 R PR e AR A I 45 5 A3 A [T 1. op [ IR Gk B 2
2013,13(4) ;254 —257.
Peng X, Guan B, Yu AM, et al. Mutation of gene in nonsyndrom-
ic hearing impairment patients: analysis of 278 cases in Yangzhou
area[ J]. Chinese Journal of Ophthalmology and Otorhinolaryngolo-
gy,2013,13(4) :254 -257.
WA, 2222, £, % PIEARG A LRI R GIB2 &K
FALTATIA S SCRRZEZE T[T ], WT 0 2% R H iR B 4
2011,19(4) .323 -327.
Ji YB, Lan L, Wang QJ, et al. The meta analysis of epidemiologi-
cal studies in Chinese NSHL population with GJB2 mutation[ J].
Journal of Audiology and Speech Pathology,2011,19(4) .323 -
327.

T BT, MR, R, S 135 I RHETE oK E B ERE
SLC26A4 LR R AE /3 [ J]. spARHBL 2 2% 35,2018,16 (2)
160 - 164.

Yu XY, Lin Y, Wu H, et al. SLC26A4 mutations in 135 cases of
hearing loss associated with enlarged vestibular aqueduct[ J]. Chi-
nese Journal of Olology 2018,16(2) :160 — 164.
K, USRS, 5. 27 DA T B R SR T SLC26A4
S VST -2 A > G SR AFEIIAMHT ] AR TR A
2011,9(1) ;17 -23.
Yuan YY, Huang SS, Dai P, et al. Sequencing analysis of entire
SLC26A4 gene with focus on IVS7 =2A > G mutation in 2352 pa-
tients with moderate to profound NSHL in China[ J]. Chinese Jour-
nal of Otology,2011,9(1) :17 -23.
X, AREL, A dh R 4023 AR JLH 22 BRI 2R A 128 rRNA
FRASBIFELT]. PEIEAE St 2k ,2014,22(12) .76 - 77.
Liu D, Yu H, Yang JQ. A study of deafness gene mitochondria
12S rRNA mutation in 4023 neonates| J |. Chinese Journal of Birth
Health & Heredity,2014,22(12) .76 - 77.
BRT5 7, FREEOY HT5EF. ZORLK 12SrRNA %878 5 L2 A0 Sk
WIFERERELT]. sPEHUAE R 44K ,2015,40(3 ) :228 - 233,
Chen FF, Guo ZF, Xuan GP. Advances on mitochondrial 12S
rRNA mutation related to hearing loss[ J]. Chinese Journal of Anti-
biotics,2015,40(3) :228 —233.
Bhatti A, Lee K, Leal SM, et al. Mapping of a new autosomal re-
cessive non-syndromic hearing impairment locus ( DFNB45) to
chromosome 1q43-q44[J]. Clin Genet,2008,73(4) ;395 —398.
WREK, EIe, sk 5, 55 PRI N A A 2 e AT 2 L
Wr e H IR R BRI Z M (1] W ) 2 K5 TR PO A
7%,2016,24(2) . 171 - 175.
Chen M, Wang ZY, Zhang ZW, et al. The infulence of factors on



RFNI. , 55 43 PN T H IR B L R R I e A5 RS2 RCR 74

%5 19

auditory and speech performances in preschool children with uni-
lateral cochlear implantation[ J]. Journal of Audiology and Speech
Pathology, 2016,24(2) ;171 - 175.

W SE T, B , AT, 45 74 AT L E P N AR A
ARIFRIZHCR 1], AR HR2A7805,2018,16(3) :344 -
347.

Zeng XH, Zhao P, Qiu SQ, et al. Rehabilitation outcomes in

[20

—

prelingually deafened children with cochlear implants made in Chi-
na[ J]. Chinese Journal of Otology,2018,16(3) ;344 —347.
FLR, 298, X5, 45 N HRAE AR JE R R AR B LB R AL
RS IEFE LD ] W PR T S8 i Sk 3081 B2 25, 2015, 29
(13) 1172 - 1174.

Kong Y, Liang S, Liu S, et al. The research of rehabilitation effect

—
%]
—_

[

of cochlear implantation for deaf children with gene mutation[ J].

Journal of Clinical Otorhinolaryngology Head and Neck Surgery,
2015,29(13) :1172 - 1174.
(ks H 391:2019 -09 -02)

Z305| A RAI, e, PLL 5. 43 BN TERAE AR
A B PRGN R AR BRSSO T [T ] v ] G M W 086 /1 i
:,2019,25 (5):470 — 475. DOI; 10. 11798/j. issn. 1007-1520.
201905005

Cite this article as:YU Li-ya, FEI Jing, ZHENG Hong-di, et al. Gene
mutation and it’ s relationship with rehabilitation effect after cochlear
implantation in 43 patients with hearing loss[ J]. Chin J Otorhinolaryn-
gol Skull Base Surg, 2019,25(5) :470 —475. DOI.10. 11798/]. issn.
1007-1520. 201905005

( L% 469 51)

[9] Helbig S, Rajan GP, Stover T, et al. Hearing preservation after
cochlear reimplantation[ J]. Otol Neurotol ,2013,34(1) :61 - 65.

[10] i, Broe ). N LHWAEATAREEE MARGEBRII]. R
G Sk iR RR ,2014,28(22) 11768 — 1773.

Lu Y, Cao KL. Cochlear implant operation to summarize and post-
operative outcome [ J]. Clinical Otorhinolaryngology Head and
Neck Surgery, 2014,28(22) :1768 - 1773.

[U1] fdRlm, A0, B, FRRN T H A A A AR 5L
[J]. PaeHRl 2744 ,2013,11(2) ;209 -211.

Jing YY, Yu LS,Xia RM. Issues with revision cochlear implanta-

tion[ J]. Chinese Journal of Otology, 2013,11(2) :209 -211.

[12] Bl Bkbe = , RIS , 5. I B A9 N T H: S A AR ORI
SEIFSCHRIZ I [T]. o [ F G o i MR 5 ,2016,22.(5 )
375 -378.

Yang Y, Qian XY, Chen J, et al. Cochlear implantation in patients
with stenosis of internal auditory canal (A case report with litera-
ture review) [ J]. Chin J Otorhinolaryngol Skull Base Surg,2016,
22(5):375 -378.

[13] ==, e, BgSe, 45. WH R F R 8 N LHIRH ARG
FAIYT RO T ] o [ T O Wi P50 SRR 2 35,2019, 25 (2)
152 - 156.
Liu L, Fei J,Tao MH, et al. Efficacy of cochlear implantation in pa-
tients with innerear malformations [ J]. Chin J Otorhinolaryngol
Skull Base Surg, 2019,25(2) .152 - 156.

(141 HeAb, M. RHEREIA N THIRM AT AR[T]. PAEERIES
7%,2018,16(6) 737 —741.
Dai P, Jiang Y. Precise and minimal invasive cochlear implantation
[J]. Chinese Journal of Otology,2018,16(6) ;737 —741.

(Wi B 872019 - 06 -20)

35| g AL, WIE P, A DG, 4. 23 DL E RN LE:
SRR AT AR IR R 24T [T o [ - S e /P 275, 2019, 25
(5) :466 —469,475. DOI;10. 11798/j. issn. 1007-1520. 201905004
Cite this article as: TANG Hong-yan, HU Rui-dan, LI Qing, et al.
Clinical analysis of cochlear reimplantation in 23 pediatric patients
[J]. Chin J Otorhinolaryngol Skull Base Surg, 2019,25(5) ;466 —
469 ,475. DOI;10. 11798/j. issn. 1007-1520. 201905004

. 475 -





