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Objective: To assess the categories of auditory performance in prelingual deaf children after implantation.
Study design: Prospective study

Material and Method: The present study consisted of one boy and four girls aged between 2 and 5 years old
at the time of implantation. All subjects had bilateral profound sensorineural hearing loss and received no
substantial benefit from amplification. Three subjects were implanted with Med-El combi 40+ with CIS strat-
egy and two subjects received multichanal monopolar Nucleus 24 cochlear implant with ACE strategy. After
implantation, all subjects undertook a program of habilitation at the Speech and Hearing Clinic Ramathibodi
Hospital. The Categories of Auditory Performance (CAP) score was determined at regular intervals prior to
implantation, immediately at the initial mapping (0) and 3, 6,12 and 18 months after the implantation.
Results: The results showed that before implantation, only three children showed awareness of environment
sounds, CAP score level 1, and that immediately after mapping, all of the children demonstrated awareness of
the environmental sounds. Moreover, two of these children showed awareness of speech sounds, CAP score
level 2. The CAP scores were gradually increased over a 12-month period. At the 12-month assessment
interval, four children could discriminate two speech sounds, CAP score level 4 and one child understood
phrases without lip reading, CAP score level 5. 18 months after of implantation, the CAP score for four
children increased to level 5. One child understood conversation without lip reading with a familiar talker,
CAP score level 6. Furthermore, children with congenital hearing loss who underwent implantation at a
younger age received more benefit from the implantation.

Conclusion: The CAP score was found to be a useful and sensitive tool to evaluate the outcome of auditory
receptive abilities in young congenital deaf children who underwent cochlear implantation. The accessible
outcome measurement will provide information for parents and professionals to obtain a hierarchical scale
on which the children’s auditory ability with other more formal measures may be inappropriate.
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Cochlear implant is widely used for patients
with bilateral profound sensorineural hearing loss. The
success experienced by postlingual deafness adults
with cochlear implants has led to the implantation of
prelingual deafened children. However, there is a need
for accessible outcome measures that will provide in-
formation for parents and professionals, giving benefit
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and appropriate expectation. Many of the young pro-
foundly deaf children will have limited communication
skills and little spoken language. Current, speech
perception test protocol may be cognitively and/or
linguistically inappropriate for profoundly hearing
impaired children. However, it is important to assess
their auditory skill in order to monitor functioning of
the system and the development of speech and
language following implantation®.

Categories of Auditory Performance (CAP)
are an index of outcome that has been developed as a
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part of the assessment battery of the Nothingham
Cochlear Implant Program®. It has been designed as a
global means for assessment of auditory receptive
abilities. It ranges from no awareness of sound to using
the telephone® as shown in Table 1. The researchers
developed CAP similar to that used in Nothingham
Pediatric Cochlear Implant Program but modified for
the Thai language and was used in the present study.
The CAP consisted of a set of eight indices of perfor-
mance. It comprised a nonlinear, hierarchical scale on
which children’s developing auditory abilities can be
rated in eight categories of increasing difficulty from
0-7.

Material and Method

The subjects in the present study were bi-
lateral congenital deaf. The demographic characteris-
tics of the subjects are summarized in Table 2.

There were one boy and four girls whose ages
were between 2 and 5 years old at the time of implanta-
tion. Three subjects received Med-EL Tempo 40+ with
CIS strategy and two subjects received multi-channel
monopolar Nucleus 24 cochlear implant with the ACE
coding strategy. All subjects underwent cochlear
implantation at Ramathibodi Hospital, Faculty of
Medicine, Mahidol University, Bangkok, Thailand.

Table 1. Categories of auditory performance

Category Criteria

No awareness of environment sounds
Awareness of environment sounds

Response to speech sounds

Recognition of environmental sounds
Discrimination at least two speech sounds
Understand common phase without lipreading
Understand conversation without lipreading
with a familiar talker

7 Can use the telephone with the familiar talker
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After implantation, all subjects underwent training
in Speech and Hearing Clinic at Ramathibodi Hospital
until now.

Method

The CAP scores were determined by the
researchers and parents at regular intervals: before,
immediately at initial mapping (0), at 3, 6, 12 and 18
months after the implantation. The children were judged
to be within a single category by the researchers and
parents who monitored the children.

Results

The result showed that all children had
awareness of environmental sounds immediately after
mapping and two of them responded to speech sounds.
Three months after implantation three children recog-
nized environmental sounds. At 18 months after im-
plantation, four children understood common phrases
without lip reading; one child understood conversa-
tion without lip reading with a familiar talker. The CAP
scores are shown in Table 3.

It was found that before implantation only
three children obtained a CAP score of level 1. At 18
months after implantation, four children obtained a CAP
score of level 5. One child obtained a CAP score of
level 6. The individual and mean CAP scores over
time are shown in Fig. 1. It was found that immediately
after mapping only two children responded to speech
sounds. After that, there was improvement in the CAP
score over time.

Discussion

The results of the present study showed
that all subjects achieved hierarchical scale of CAP
score. No child achieved a category before achieving
all lower categories®. It was indicated that the young
children steadily improved in auditory performance
over time®@49, It was interesting to note that age at
implantation may affect the auditory performance of

Table 2. Background characteristics of all children in the study children administered with cochlear implant devices

Case Age at Implant Sex Cause of hearing loss Onset Type of devices
1 5 F Unknown Congenital Nucleus
2 3.5 M Unknown Congenital Nucleus
3 3 F Unknown Congenital Med-EL
4 3.3 F Unknown Congenital Med-EL
5 2 F Unknown Congenital Med-EL
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Table 3. CAP score before and after implantation in months of 5 subjects

CAP Before implant Time after implantation (mo.)
0 3 6 12 18
7
6 1
5 1 1 4
4 3 4
3 3 1
2 2 2
1 3 3
0 2
Total 5 5 5 5 5 5
? =
6 1 A
5 - ' ——case |
—=&—case 2
o 4
< --A---case 3
o 3
—-¥-—-case 4
27 #-—case 5
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0 ]
0 3 6 12 18
Month initial and after implantation
Fig. 1 Individual and mean CAP score over time of subject group

the child®®®. At 18 months post implantation, four
children achieved a CAP score of 5, and they could
understand common phrases without lip reading. It was
suggested that the implanted children began to rely
principally on their hearing for language comprehen-
sion at 18 months of implant use®. In addition, very
young children are being increasingly assessed and
accepted for children implantation. However, there are
few measures appropriate for very young profoundly
deaf children with limited or no linguistic skills, espe-
cially in the early interval following implantation. The
results of the present study suggest that the CAP
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score provides information for professionals working
with implanted children as well as parents, to obtain a
measure of proper auditory performance in the early
stage following implantation, while other, more formal,
measures may be inappropriate®.

Conclusion

In summary, normal hearing children could
develop auditory abilities over time®. The auditory
performance can be rated in 8 categories (0-7). At the
age of 30 months, normal hearing children could use
the telephone with a familiar talker and achieve CAP
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scores of 7@. The Cochlear implant children tended to
have their CAP score increased over time. The present
study showed that children, 18 months after implanta-
tion, could achieve a CAP score of 5. This was approxi-
mately equal to those obtained from normal hearing at
the same chronological age®.

The CAP is a practical mean to illustrate
benefits of cochlear implantation in young children,
both in individuals and in groups. It provides infor-
mation for parents, professionals and healthcare per-
sonnel who work with young children with cochlear
implant to obtain a measurement of auditory perfor-
mance in the early state following implantation, while
other more formal measures may be inappropriate®.
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