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Background and Objectives It is well established that cochlear implantation provides
significant benefits for prelingually profound deaf children. However, there are few studies
that examined the long-term outcome of cochlear implantation beyond 10 years in prelingual-
ly deaf children. The purpose of this study was to examine the long-term benefit of cochlear
implantation for children with more than 10 years of experience of using cochlear implanta-
tion, regarding auditory performance and academic status. We then determined the age effect
of cochlear implantation on auditory performance for prelingually deaf children.
Subjects and Method The longitudinal development of auditory performance of 119 deaf
children was analyzed after cochlear implantation. Among the 119 children, 58 were included
for analysis.
Results The children who received cochlear implanst at younger age showed significantly
better auditory performance. Age at which implantation had been performed had a significant
effect on the development of auditory performance before 4 years of age. Many children contin-
ued to demonstrate improvements of auditory performance upto five years of implant use. Some
showed development of auditory performance upto 10 years cochlear implantation.
Conclusion The present result indicates that speech perception and performance for chil-
dren continue to improve over time from 5 upto 10 years while using cochlear implant. The use
of earlier cochlear implantation was demonstrated to provide better auditory performance. The
age at which implantation was performed was one of the important factors influencing the
long-term outcome of cochlear implantation.
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Table 1. Demographic date of cochlear implantee (58 patients)

Long-Term Outcomes of Cochlear Implantation I Ryu JH, et al.
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(12%), 2A) 189 (31%), 34| 14H8(4%), 44 1278(20%), 54 34
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01Ze}2- 7]7]+= 54789] nucleus CI24(Cochlear Limited,
Lane Cove, NSW, Australia), 3%¢] MED-EL concerto
(MEDEL Corporation, Innsbruck, Austria), 1'"8°] clarion
CII bionics ear(Advanced Bionics Corporation, Sylmar,
CA, USA) A& AH&-3FIAL 22Fe] ghotZof tigh HH =
Table 2¢f] YRt Qick

A Age at Duration Hearing threshold CAP scores

e . . . q

& implantation  of implantation  pre (ASSR) Pre (ABR) Post (PTA*) Pre Post
15yr 6 mo 3yr5mo 12yr 1 mo 101.63 dB 100.10 dB 32.86 dB 0.72 5.66
(£26.9 mo) (£16 mo) (£19.2mo) (£13.56 dB) (£5.34 dB) (+6.58 dB) (£1.01) (£0.95)

The values indicate the average +standard deviation. *average of PTA at 500, 1000, 2000, 3000 Hz with cochlear implant. ASSR:
auditory steady state response, ABR: auditory brainstem response, Pre: preoperative, Post: postoperative, yr: year, mo: month,
CAP: Categories of Auditory Performance, PTA: pure tone audiometry
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Table 2. Demographic details and outcomes of the 58 children

Patient Age at implantation (yr)  Current age (yr) Cause Device Academic status P;AP sco]zjeyr
1 4.5 22.9 Congenital Nucleus Cl24 Regular school 1 5
2 4.5 22 Congenital Nucleus Cl24 Regular school 1 5
3 3.6 20.8 Congenital Nucleus CI24 Regular school 1 6
4 3.5 19 Congenital Nucleus CI24 Regular school 1 6
5 2 17.6 Congenital Nucleus Cl24 Regular school 1 6
6 2 17.6 Congenital Nucleus Cl24 Regular school 1 6
7 3.7 19 Congenital Nucleus CI24 Regular school 1 5
8 4.5 19.5 Congenital Nucleus CI24 Regular school 1 5
9 2.5 17.5 Congenital MED-EL Regular school 1 6

10 3 17.9 Meningitis Nucleus Cl24 Regular school 0 6
11 6 21 Congenital Nucleus CI24 Regular school 0 5
12 4 18.8 Congenital Nucleus CI24 Regular school 0 7
13 1.6 15.7 Congenital Nucleus Cl24 Regular school 0 7
14 2.2 16 Congenital Nucleus CI24 Regular school 0 7
15 1.7 15.4 Congenital Nucleus CI24 Regular school 0 7
16 1.2 14.9 Congenital Nucleus Cl24 Regular school 0 6
17 2.5 16 Congenital Nucleus Cl24 Regular school 2 6
18 3.1 16.8 Congenital Nucleus CI24 Regular school 2 6
19 2.5 16 Meningitis Nucleus CI24 Regular school 2 5
20 6.5 20 Congenital Nucleus Cl24 Regular school 2 5
21 1.7 15 Congenital Nucleus Cl24 Regular school 2 7
22 6 19.4 Congenital Nucleus CI24 Regular school 2 5
23 4.9 18.1 Congenital Nucleus Cl24 Regular school 2 5
24 2.4 15.5 Congenital Nucleus Cl24 Regular school 2 5
25 2.4 15.5 Congenital Nucleus Cl24 Regular school 2 7
26 1.8 14.8 Congenital Nucleus CI24 Regular school 0 7
27 4.2 17 Congenital Nucleus CI24 Regular school 0 7
28 4.4 17.2 Congenital Nucleus Cl24 Regular school 0 7
29 3.6 16.3 Congenital Nucleus Cl24 Regular school 4 6
30 2.5 15.1 Congenital Nucleus CI24 Regular school 0 6
31 3.6 16.2 CMV Nucleus Cl24 Regular school 0 6
32 2.7 15.3 Infection Clarion Regular school 0 5
33 2.7 15.1 Congenital Nucleus CI24 Regular school 0 7
34 3.2 15.5 Congenital Nucleus CI24 Regular school 0 6
35 3.3 15.5 Congenital Nucleus Cl24 Regular school 0 6
36 2.3 14.4 Congenital Nucleus Cl24 Regular school 0 7
37 3 15 Congenital Nucleus CI24 Regular school 4 6
38 2.3 14.1 Congenital Nucleus CI24 Regular school 0 5
39 2.4 14.3 Congenital Nucleus CI24 Regular school 0 4
40 4.1 15.8 Congenital Nucleus Cl24 Regular school 0 4
41 3.9 15.4 Congenital Nucleus CI24 Regular school 0 6
42 3.5 14.9 Congenital Nucleus CI24 Regular school 0 6
43 1.2 13.2 Congenital Nucleus CI24 Regular school 0 6
44 2.7 14 Congenital Nucleus Cl24 Regular school 0 7
45 3.3 21.3 Congenital Nucleus CI24 Regular school 1 5
46 3.4 18.7 Congenital Nucleus CI24 School for deaf 1 5
47 5.6 20.6 Congenital Nucleus Cl24 School for deaf 2 4
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Table 2. Demographic details and outcomes of the 58 children (continued)

Patient Age at implantation (yr)  Current age (yr) Cause Device Academic status P;AP sco]zjeyr
48 5.9 20.9 Congenital MED-EL Regular school 0 5
49 2.9 17.3 Congenital Nucleus Cl24 Regular school 0 5
50 1.1 15.5 Meningitis Nucleus CI24 School for deaf 0 4
51 4.2 17.9 Meningitis Nucleus CI24 Regular school 0 6
52 3.4 16.8 Congenital Nucleus Cl24 School for deaf 1 4
53 53 18.5 Congenital Nucleus Cl24 Regular school 2 6
54 4.2 17.4 Meningitis MED-EL School for deaf 0 5
55 2.8 15.7 Congenital Nucleus Cl24 Regular school 0 5
56 2.5 14.9 Congenital Nucleus Cl24 Regular school 0 6
57 4.3 16.8 Congenital Nucleus Cl24 School for deaf 0 4
58 4.7 16.8 Congenital Nucleus Cl24 School for deaf 0 4

10 yr: postoperative 10 years, CMV infection: cytomegalovirus infection, CAP: Categories of Auditory Performance
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TH(p=0.005, r square=0.139)E Ect(Fig. 4, Table 3). &3],
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Fig. 1. Development of Categories of Auditory Performance
(CAP) scores during 10 years of cochlear implant use of the 58
studied children. Error bars represent standard deviations. yr:
year, mo: month.
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Fig. 2. Development of Categories of Auditory Performance
(CAP) scores in accordance with age at cochlear implantation.
Error bars represent standard deviations. yr: year, mo: month.
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Table 3. Multiple linear regression analysis result
Non-standardized-p = standard error Standardized-p p-value
Preoperative CAP score 0.001+0.120 0.001 0.992
Age —0.275+0.094 -0.373 0.005

CAP: Categories of Auditory Performance

Table 4. Information of patient with below Categories of Auditory Performance score 4 at postoperative 10 years

Inner ear anomaly Past history Family history of hearing loss

Patient 39 Pou3f4 None None
Patient 40 Cochlear anomaly (cochlear hypoplasia) None None
Patient 47 None None None
Patient 50 None Meningitis None
Patient 52 Cochlear hypoplasia lateral SCC dysplasia Cleft palate None
Patient 57 Mondini dysplasia None +

Patient 58 None None None

SCC: semicircular canal

www,jkorl.org 507



Korean J Otorhinolaryngol-Head Neck Surg 1 2016;59(7):502-9

CAP score

12 mo 2yr S5yr 10 yr

Postoperative times

10 year postoperative CAP scores
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Fig. 5. Development of Categories of Auditory Performance
(CAP) scores over 10 years of cochlear implant use for the 58
studied children in accordance with latest postoperative CAP
scores. Error bars represent standard deviations. yr: year, mo:
month.
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