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Study on long-term performance evaluation of auditory and speech ability in cochlear
implant in congenital deaf children with cochlear nerve deficiency after cochlear
implantation
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[Abstract] Objective-To evaluate the long-term performance and influencing factors of auditory and speech abilities, and social-
life abilities in congenital deaf children with cochlear nerve deficiency (CND) after cochlear implant (CI) surgery. Methods*
Twenty-one CND children with CI implantation in Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of
Medicine were assigned to CND group, and twenty children with extremely severe sensorineural hearing loss with normal inner ear
structure matching implantation age and CI use time of the CND group were selected as control group. The aided hearing threshold,
Infant-toddler Meaningful Auditory Integration Scale (IT-MAIS), LittlEARS Auditory Questionnaire (LEAQ), Categories of
Auditory Performance- Il (CAP-1I), Meaningful Use of Speech Scale (MUSS), Speech Intelligibility Rating (SIR), closed and open
disyllabic speech recognition test, and speech intelligibility test were used to hierarchically evaluate the subjects’ auditory and verbal
abilities, and the Infant-junior Middle School Student’s Social Life Ability Scale (S-M Scale) was used to assess the subjects’ social-
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life ability. Results: The average aided hearing threshold of each frequency point in the CND group was significantly worse than
that of the control group (all £<0.05). In the CND group, 90.5% of children’s aided hearing threshold of all frequencies entered the
Chinese banana map. The auditory and speech abilities of the CND group were worse than those of the control group, and the
significant differences between the two groups were found in the results of IT-MAIS, CAP- Il , MUSS, SIR, and closed and open
disyllabic speech recognition (all P<0.05), but not in LEAQ. The social-life ability of the CND group was worse than that of the
control group, and the difference was statistically significant (P<0.05). There was no correlation between implantation age, usage
time of CI, auditory and language rehabilitation time, and auditory and speech ability of the CND group. Conclusion*CI is an
effective auditory intervention method for children with CND, but their average auditory and speech abilities and social-life abilities
are significantly behind those of CI users with normal inner ear structure. Therefore, for CND children, individualized
communication strategies and rehabilitation training methods should be emphasized, and the cultivation of social-life ability and

psychological guidance should be strengthened.

[Key words] cochlear nerve deficiency; cochlear implant; auditory and speech ability; social-life ability
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Tab 1 Basic information of the subjects in the two groups
Item
Implantation age/year
Usage time of Cl/year
Gender (male/female) /n (%)
Operative side (double/left/right) /n (%)
Preoperatively implanted ear hearing
Cl brand /n (%)
MeDEL
Cochlear
AB
NuroTRon

Auditory and language rehabilitation time/year

CND group (n=21)
1.69+0.84"
8.05+2.19%

16 (76.2)/5 (23.8)
4 (19.0)/8 (38.1)/9 (42.9)

Control group (n=20)
1.46+0.72
8.03£19.6

9 (45.0)/11 (55.0)

3 (15.0)/2 (10.0)/15 (75.0)

>95 dBnHL >95 dBnHL
10 (47.6) 15 (75.0)
8(38.1) 4(20.0)
2(9.5) 1(5.0)
1(4.8) 0(0)
4.90+2.37 N/A

W28 5 S R R A L3 A T MR A T BUT 3 % iR KT mie | 893

W%, CHE IR 2E R TELE 42 L (B P>0.05).

Note: YP=0.378, 2P=0.955, compared with the control group. dBnHL—decibel normal hearing level; N/A—not applicable.

2.2 Bhwrwr pAE AT R

CND 4 21 |1 E h, 241 (9.5%) BhWr Wy [
AR SCHFIERREEIN . FHord 144 5505 Bl W
B {5 ¥4>90 Wr 71 9% (decibel hearing level, dB HL),
FA EYRZZIRHE OO 3 R 75 H A B 141
AR BT (AR 22 T CH IR ERITTR . Ha
19 (90.5%) 2135 45 J 5 Wy Wi T [ {1 44 328 A v SC
AL P 1 T R 4% AR 18 W T R 4% 1 v S0
N,

W2 PR, R BRI 25 00 B W I {44
>90 dB HL (I Z ik &5, CNDUZikE A . A B
0.5. 1. 2714 kHz 452 st i) F-34 B Wr iy (3 (8 59405t
M, ZRAEAGIE L (3¥P<0.05),

®2 2HEFINEBFEHITFHITHE(IB HL)
Tab 2 Average hearing threshold of the two groups (dB HL)

Frequency CND group (n=20)  Control group (n=20) P value

Left ear
0.5 kHz 46.25+14.00 29.00+4.18 0.018
1 kHz 45.41+11.37 28.00+2.73 0.005
2 kHz 42.08+10.10 25.00+3.54 0.002
4 kHz 38.75+7.42 24.00+8.21 0.002
Right ear
0.5 kHz 44.17+£5.97 33.61+6.37 0.000
1 kHz 44.17+£7.93 32.78+5.20 0.000
2 kHz 42.08+6.89 29.44+7.84 0.000
4 kHz 41.67+7.18 27.50+6.70 0.000
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MER3 PR, 24 Z0E A XS F H IR
L IFREARCE T F IR B WSS L
B, CND 4 Z iR #4445 40 B K T4 R 4
ZSRA G E X (B P<0.05) ., 55 RH B
(CI) fHIt, CNDATEA L) (CI+HAihsie)
RS 1 P A 3K B T i OB 5 U R A (35 4 T
(P{E435°40.017 F10.001) .
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Tab 3 Comparison of closed and open disyllabic speech recognition

rates and speech articulation between the two groups

CND group  Control group

Item (n=21) (n=20) P value

MESP/%

Cl 75.8437.4 100.0+0 0.008

Cl+lip reading 83.0+32.77 100.0+0 0.027
M-LNT/%

CI 29.5+30.8 98.3+3.4 0.000

CI+lip reading 39.3+38.1% 98.8+2.8 0.000
Speech intelligibility test/%  43.1+36.2 99.1£2.9 0.000

Note: “P=0.017, ®P=0.001, compared with CI.

A OB F IR . CND 476 AU Cl
THOL R A 176 (81.0%) ZIXFH BB #H& i 5155
HERE SR 401 (19.0%) A2 H & X745 i
F G HERE D1 K, F WL HUA & RN TC 1 B
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(33.3%) XARHE CT A4 5 F i =L

F>50%, B ELE AT 94,
W W B . CND4LA 9l (42.9%) 154>

50%, 126 (57.1%) 15453<50%. XJ N i & 8501

13 %, KRAEA LT 4218 FFEB 2R
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Tab 4

groups of subjects [n (%) ]

A% . CND 4 A 7 #

S ey

H P A Iﬁiﬂ%ﬂ

Corresponding language age distribution of the two

Normal language age ~ CND group (n=21) Control group (n=20)

1 year-old 9 (42.9) 0(0)
2 year-old 3(14.3) 0(0)
3 year-old 9 (42.9) 2 (10.0)
4 year-old 0(0) 18 (90.0)

24 WrEE RO EE R

s Fron, CND 437k & 1 IT-MAIS,
MUSS. LEAQ. CAP-TI DA }% SIR & & IFA515 4 1%
TXfM4H . Ho, IT-MAIS. MUSS. CAP-1I D\ X%

SIR W ERA G TR L (#P<0.05), LEAQ )2

HIG I L, CND4F, CAP-1154r=5 5311

§i’ﬁ% 16/@” (762%) S SIR?%%;:; ﬁﬂ‘]%ﬁtﬁ 11
] (52.4%) . Xt B Bk A5 93K B 43

2.5 #HAEIRGE SR
WM 6 Frx, CNDHZE S IGEE 1S

2023, 43(7)

x5 2AZTREFRAESTEES LR (S)

Tab 5§ Comparison of questionnaire evaluation scores between

the two groups of subjects (score)

Questionnaire
IT-MAIS
MUSS
LEAQ
CAP-1I

SIR

CND group (n=21)
33.5+10.8
26.3£12.7
30.5+10.0

5.1£1.9
3.0£1.4

Control group (n=20) P value
40.0£0 0.012
40.0£0 0.000
35.0+0 0.051

9.0+0 0.000
5.0£0 0.000

MMETXRY, ZRAF1TE L (P=0.046) .

Fo6 2AFTREUSEFRANEIILER(S)

Tab 6 Comparison of social-life ability scores between the two

groups of subjects (score)

Questionnaire

S-M Scale

CND group (n=21)

9.7+0.8

Control group (n=20)

P value

10.0+0.3 0.046

CND A 176 (81.0%) ZikH A IHRE )

SPRAEIEH S UL b, 4] (19.0%) #E23 /05 fE

oy

RAEN G R EAT . X420 (100.0%) 2k

BT RE

ORI IE T KL o

2.6 CND 41WraE B v i 2 4R OGP & 0
R 7 PR, F2BR LGS B R B W 0T E 2
>90 dB HL 323X 5, 4r A A AR . CTE FH i
[B] . &4 B B] 55 CND 41 W7 5 K 8 R0 1 A o6
RII TG L

%7 CNDABNEH . CLERRE.RE MBS RE S IELRAE XS (=20)

Tab 7 Correlation analysis of implantation age, usage time of CI, and auditory and language rehabilitation time with auditory and speech

effects (n=20)

Implantation age

Item
r value P value
IT-MAIS 0.255 0.279
MUSS 0.047 0.843
LEAQ 0.075 0.753
CAP-1I 0.081 0.734
SIR -0.144 0.564
MESP -0.163 0.492
M-LNT 0.134 0.574
Speech intelligibility test -0.014 0.955

3 idie

NRCONIEN IRyl

ol =

He B

LA —E B

i, OCH AR E WS H RS s

Auditory and language rehabilitation time

Usage time of CI
r value P value r value
0.096 0.686 0.005
-0.010 0.967 0.093
0.123 0.605 0.098
0.068 0.777 0.264
0.053 0.823 0.199
-0.109 0.648 0.277
-0.051 0.831 0.005
-0.083 0.729 0.074

P value
0.984
0.697
0.681
0.261
0.401
0.237
0.982
0.757

PNENX

-He =

534

UL M R B AE S T T I L AT X CND g
KYEH R LEEAT TR IREAREDT, 45 R 428 CND

e
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H), HFE A fE N . @ VESSEUR 45 ' 44 A1
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