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Background and Objectives The purpose of this study is to investigate the replacement of
external sound processors and to help understand the economic burden experienced from co-

chlear implant users.

Subjects and Method Among the 500 cases of cochlear implant surgery from 1992 to 2019,
336 cases from 311 patients who had used a cochlear implant for more than 1 year were enrolled.
The period of cochlear implant use, replacement of the sound processor, the number, method,
and reason of replacements were examined.

Results One hundred sixty cases (47.62%) replaced the sound processor at least once. There
were a total of 213 replacements made in 160 cases. The most common reason for replacing
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the sound processors was because it could not be repaired (71 replacements, 33.33%), with
their period of use being an average of 12 years. The most common replacement method of the
sound processors was by purchasing with medical insurance benefits (100 replacements,
46.95%), with the usage period being an average of 11 years and 4 months.
Conclusion Cochlear implant users replaced the sound processor for various reasons and
the period of using one sound processor was relatively short. About half of all replacement cas-
es were made by applying for medical insurance benefits. Others purchased directly through a
sales company and paid a relatively high cost. Therefore, it is necessary to expand the medical
insurance for external sound processor of cochlear implants to include exchange times consid-
ering the economic burden of cochlear implant users.
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Table 1. Demographic date of subjects (336 cases)

Categorization of duration of implant

Total

21y (n=7)

>

16—20y (n=66)

11-15y (n=78)

=69)

6—10y (n

=116)

1-5y (n

27y 10m=17y10m 24y 11 m=9y2m 43yé6m+16y10m

32y6m=+23y4m

36y+27y10m

3ly5m=+22y2m

Chronological age

17y 10m-70y T m 25y3m—60y8m

183y4m-85y11m

7y4m-87y

2y 11 m—-84y5m

2y 11 m-87y

Range

7y2m+9y1m 20y3m=*15y5m

14y+18y

24y3m=*23y8m

32y6m=*28y

21y3m=*24y

Age at implantation

1Tm-8ly9m 1y=76y7m 1y7m=72y 11 m Ty3m-5Tyém 3y4m-36y10m

1Tm-8ly9m

Range

8ylm+lyém 1B3y9m=ly3m 17y8m=lylm 23y2m=zly7m

3y5m+ly4m

10ytéy

Duration of cochlear implant

21y2m-25y8m

16y=20y 11 m

TTyIm=15y 11 m

6y 1T m=10y 1l m

Tylm=6y

Tylm-25y8m

Range

The values indicate the average +standard deviation. y: year, m: month
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B Non-replacement B Once O Two times O Three times

Fig. 1. Replacement rate of sound processor.
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Table 2. Replacement rate of sound processor according to the duration of cochlear implantation

1-5y 6—=10y 11-15y 16—20y >21y

Replacement rate (cases) 2.52 (3/116) 31.88 (22/69) 80.77 (63/78) 98.48 (65/66) 100 (7/7)
Number of replacement times (cases)

Once 100 (3/3) 86.36 (19/22) 90.48 (57/63) 49.23 (32/65) 28.57 (2/7)

Two times - 13.64 (3/22) 9.52 (6/63) 43.08 (28/65) 57.14 (4/7)

Three times - - - 7.69 (5/65) 14.29 (1/7)
Data are presented as %. y: year
Table 3. Period of use of sound processor according to the reason for replacement

Number (cases, %) Period of use Range

12y£3y7m
12y 11T m*+2y4m

3y5m-22y10m
2y 9m—18y 11 m

S5yTm+2y8m 3m-8y7m
2y5S5m+2y7m 3m-11yém
9y5m+3y3m 2y7m=17y

7y1Tm£3y1lm 2y7m=-13y3m
6y2m—-10y 3 m

3m-22y10m

8y7m=lyllm
8y4m=t5y2m

Unrepairable 71 (33.33)
Aging 24 (11.27)
To hear better 21 (9.86)
Convenience 56 (26.29)
Lost 31(14.55)
Revision surgery 6(2.82)
Sequential cochlear implantation 4(1.88)
Total 213 (100)
The values indicate the average =standard deviation. y: year, m:
25
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Fig. 2. Period of use of sound processor according to the reason
for replacement. 1: unrepairable, 2: aging, 3: to hear better, 4: con-
venience, 5: lost, 6: revision surgery, 7: sequential cochlear im-
plantation.
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Table 4. Period of use of sound processor according to the method of replacement

Number (cases, %)

Period of use Range

Application of medical insurance benefits 100 (46.95)
Direct purchase through the company 58 (27.23)
Second-hand purchase 4(1.88)
Free exchange through the company 51 (23.94)
Total 213 (100)

1My4m=3y8m 2y7m=22y10m
8yl0m=*=4y1Im 2y5m=18y 11m
9y9mt4y7m 4y=13y11m
Tyllm+5y2m 3m—-10y3m
8y4dm=5y2m 3m—-22y10m

The values indicate the average *standard deviation. y: year, m: month
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Fig. 3. Period of use of sound processor according to the method
of replacement. 1: application of medical insurance benefits, 2:
direct purchase through the company, 3: second-hand purchase,
4: free exchange through the company.
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