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Abstract

Background: cochlear implant in children, speech perception and oral language, hearing and oral language
performance in children with pre-lingual profound sensory-neural hearing impairment, users of cochlear
implant. Aim: to study the hearing and oral language performance of children with pre-lingual bilateral
profound sensory neural hearing impairment, users of multi-channel cochlear implant considering the
following aspects: age of the child when the research was carried out, time of hearing sensorial privation,
time of cochlear implant use, type of cochlear implant, type of speech coding strategy used, familial
permeability level in relation to the therapeutic process and cognitive style of the child. Method: participants
of this study were 60 children who were assessed according to hearing and language categories. All of the
variables were statistically analyzed. Psycho-socia aspects, considering the child's cognitive style and the
family's permeability level were also assessed. Results: regarding the hearing and language performance with
the use of cochlear implant, the intermediate and advanced hearing categories were accomplished by more
than half of the children. The statistically significant aspects in the performance of hearing and oral
language were: the age of the child upon evaluation, time of hearing sensorial privation, time of cochlear
implant use, type of implant, speech sounds coding strategy and familial permeability. Conclusion: the
cochlear implant as a treatment for children with pre-lingual sensory-neura hearing impairment is highly
effective, although complex, owing to the interaction of variables which interfere in the implanted child's
performance. Further studies are needed for the understanding of the implantation complexity in young
children.

Key Words: Cochlear Implants; Speech Perception; Language.

Resumo

Tema: implante coclear em criangas, percepcdo de fala e linguagem oral, desempenho de audicéo e de
linguagem oral em criangas com deficiéncia auditiva neurossensoria profunda pré-lingual usuérias de implante
coclear. Objetivo: estudar o desempenho de audicdo e de linguagem oral de criangas portadoras de deficiéncia
auditiva neurossensorial profunda bilateral pré-lingual, usuérias de implante coclear multicanal, quanto aos
seguintes aspectos. idade da crianga na época da redlizagdo da pesquisa, tempo de privagdo sensoria auditiva,
tempo de uso do implante coclear, tipo de implante coclear, estratégia de codificacdo de fala utilizada, grau
de permesabilidade da familia no processo terapéutico e estilo cognitivo da crianga. Método: as 60 criangas
estudadas foram avaliadas quanto as categorias de audicéo e de linguagem. Todas as varidvels foram analisadas
estatisticamente. Os aspectos psicossociais, considerando o estilo cognitivo da crianca e o grau de
permeabilidade da familia também foram varidveis investigadas. Resultados: quanto ao desempenho de
audicdo e de linguagem com o uso do implante coclear, as categorias auditivas intermedidrias e avancadas
foram alcancadas por mais da metade do grupo de criangas. Os aspectos estétisticamente significantes no
desempenho de audicéo e de linguagem oral foram: a idade da crianga na avaliagdo, o tempo de privagdo
sensoria auditiva, o tempo de uso do implante coclear, o tipo de implante, a estratégia de codificacdo dos
sons da faa e a permesabilidade da familia. Conclusdo: o implante coclear como tratamento de criangas com
deficiéncia auditiva neurossensorial pré-lingual € altamente efetivo, embora complexo pela interagéo de
variaveis que interferem no desempenho da crianga implantada, desafiando novos estudos na compreensao
da complexidade da implantagdo em criangas pequenas.

Palavras-Chave: Implante Coclear; Percepcdo da Fala; Linguagem.
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Introduction

The cochlear implant is the most important
progress in the treatment of prelingually deaf
children, especially if it is done during their early
years (Miyamoto et al. 2003, Willstedt-Svensson et
a. 2004, Harrison et a. 2005, Tomblin et a. 2005).
The high technology of the cochlear implantshave
increased the complexity of the children deafness
treatment (Li et a. 2004), requiring new behaviors
and decision-makings from both parents and
professionals, athough there is no doubt of the
benefits provided by the implant for it enables the
hearing-impaired child to acquire incidental ora
language.

Longitudinal studies of pre-lingual children
groupswho areaready usershighlight that, besides
not presenting serious implications, the
implantation on children progressively improves
their quality of life. However, thereare still several
guestions about the outcomes of this device
regarding children, and itsindication is acomplex
and multi dimensional process (O'Neill et al. 2002,
Bevilacquaet al. 2003).

Studies about the communication style of the
child, type of implant used, educational profile,
social aspects, parents' expectation, cognitive
development, among others (Richter et al. 2002,
O'Neil et a. 2002, Holt e Kirk 2005) have been
reported. Studies also focus on attendance
protocols (Houston et a. 2003, Nikolopouloset a.
2005), whose objective isto help professionals to
choose the best intervention strategies
(Nikolopouloset a. 2005).

In the 90's, severa studies presented the good
results of the speech sounds auditory perception
and the oral language acquisition for implanted
children. In Brazil, Bevilacqua's precursor study
(1998) reported the results of 38 prelingually deaf
childrenimplanted, highlighting that all the children
achieved animprovement regarding the hearing and
oral language performance due to the cochlear
implant. Recently, studies about the contribution
of the cochlear implant for the oral proficiency of
prelingually deaf childrenin morethan onelanguage
have been conducted (Waltzman et al. 2003,
McConkey Robbinset al. 2004).

The age at the period of the surgery has been
relevant for the outcomes of cochlear implant on
children. The studies of Kirk et al. (2002) and
Baumgartner et al. (2002) showed that the children
who were under 3 years old when they were
implanted achieved faster outcomes if compared
with children who were older at the time of the
surgery. Other studies indicated that, besides
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achieving better speech sounds auditory perception
and incidental oral language acquisition, younger
children achieved better speech intelligibility
(Manriqueet al. 2004, Colletti et al. 2005, Manrique
etal. 2006). The O'Neill et a. (2002) study about the
hearing performance of implanted children and their
age at the period of the surgery indicated that the
children acquired, at least, 4 auditory categories,
reasoning that cochlear implant programs must
prioritizeyounger children.

In regards to the relation between the speech
auditory perception and the speech codification
strategies, studies show higher scores on the
recognition of phonemes (Psarroset d. 2002), words
and sentences with the Advanced Combination
Encoders (ACE) strategy (Pasanisi et a. 2002;
Psarroset d. 2002; Frederigueand Bevilacqua2003),
either under silence or under noise. Psarros et al.
(2002) aso found improvement of the consonant
scores with the ACE strategy, and considered that
theimprovement of the speech perception obtained
with the conversion of the Spectral Peak (SPEAK)
strategy to the ACE strategy was significant, and
that this improvement was more significant under
noise, suggesting that the conversion of the SPEAK
strategy to the ACE strategy is beneficial for
children, and the ACE strategy may be an initia
choicefor them.

Quittner et d. (2004) emphasi zed that few studies
investigate the effects of the cochlear implant on
the multiple skills of the child, such as cognition
and behavior. They highlighted that as far as the
implant provides hearing access to the speech
sounds and the child begins to respond to them,
her ability to control her attention and behavior
increases considerably, leveraging the interaction
parents-child thus enriching the communication
experiences. However, Santana (2005) considered
the hearing can not be accepted as the single factor
in the language acquisition process and stressed
the quality of the social interactions as also a
significant factor in theformation of the child asthe
subject of the language.

The results presented in this study were
obtained from clinic experiences of the Cochlear
Implant Interdisciplinary Work Group of the
Audiological Research Center of the Hospital de
Reabilitagdo de Anomalias Craniofaciais of the
University of S&o Paulo (CPA-HRAC/USP, campus
Bauru - SP), that assists prelingually deaf children
who have been implanted for 14 years, since their
candidacy, during the surgery and subsequently
after the implantation. The assistance requires the
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monitoring of the hearing and language performance,
both in clinical and daily contexts, since the
assessment of the speech sounds perception allows
the achievement of sensitive scores in order to
precisely assess the hearing capacity of each child.

The objective of this study was to assess the
hearing and language behavior of childrenwith pre-
lingual, bilateral profound sensory-neural hearing
impairment, usersof multi-channel cochlear implant,
regarding the following aspects. age of the child
when the research was carried-out, time of hearing
sensorial deprivation, time of cochlear implant use,
type of cochlear implant, speech coding strategy
used, familial permesbility degreein thetherapeutic
process and cognitive style of the child

Method

This study was approved by the Ethics
Committee of the HRAC/USP, according to
document number 87 / 98 - CEP - UEP. All the
responsible guardians signed the Free and
Informed Consent Term to participatein thisstudy.

FIGURE 1. Distribution of children according to the type of cochlear implant
and the speech coding strategy utilized (n=60).

Med-El CIS 16

. Nucleus 24 ACE 16

type of Cl and speech coding strategy Nucleus 22 28
SPEAK

right 37

ear operated et 23

total 56

insertion partial 4

idiopathic 29

meningitis 12

etiology rubella 12

genetic 6

cytomegalovirus 1
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Subjects

This study was conducted with 60 prelingually
deaf children who were implanted and underwent
the eligibility institutional criteria (Bevilacqua e
Moret, 2005) in the preoperative phase. The age of
the 60 children evaluated ranged from 2 years and
6 monthsto 10 yearsand 8 monthsold. Thetime of
hearing sensorial deprivation ranged from 5
months to 6 years and 3 months, and the time of
cochlear implant use ranged from 3 months to 7
years and 7 months. Figure 1 presents the
distribution of children according to the type of
cochlear implant, the speech coding strategy, the
ear operated, the electrodes insertion and the
etiology of the hearing impairment.

Procedures

The 60 children studied were assessed for the
assignment of hearing and language categoriesand
psycho-social aspects (child's cognitive style and
family's permeability degree in the therapeutic
process) for statistical analysiswith the variables
investigated.

The procedures for the assignment of hearing
categories were: medical evaluation of hearing
behavior; TACAM: Assessment Test for Minimum
Hearing Capacity (Orlandi and Bevilacqua 1999);
IT-MAIS - Infant Toddler: Meaningful Auditory
Integration Scale (Castiquini and Bevilacqua2000);
Procedurefor the Assessment of Profound Hearing
Impairment Children (Bevilacquaand Tech 1996);
List of everyday sentences of the Portuguese
language (Valente 1998); and List of words as
procedure for assessment of speech sound
perception (Delgado and Bevilacqua 1999). After
the application of these procedures, the hearing
ability of these children was classified according
to hearing categories (Geers 1994).

The proceduresfor the assignment of language
categories were: assessment of the oral
communication behavior under playful interaction
situation and under special activities with the
audiologist and the adult responsible for the child;
MUSS - Meaningful Use of Speech Scales
(Nascimento 1997). After the application of these
procedures the language of the children was
classified according to expressive language
categories, used in internal protocols, such as:
category 1 - child does not speak and may present
indistinct vocalization; category 2 - child speaks
only few words; category 3 - child makes simple
sentences; category 4 - child makes complex
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sentences; category 5 - child is fluent in oral
language.

All the children were assessed in regard to their
cognitive style for the observation and report of
some behaviors that are part of the development
of the child and for othersthat, when present, may
indicate pathologies or specific difficulties that
prevent the full development of the child. The
familieswere assessed according to the reference
criteria regarding permeability degree in the
therapeutic processthat weredeveloped ininternal
protocols at the CPA - HRAC/USP.

Materid

The application of the Assessment Test for
Minimum Hearing Capacity (TACAM) andthelists
of words from the index of language recognition
for phonemes was conducted in an acoustic
booth, with loudspeaker in freefield system, 60 dB
of intensity, with aMidimate MA 622 audiometer
calibratedto 100 dB NA, with amplifiers positioned
at 45° AZIMUTH angle, at a23,6 in distancefrom
the child'sear, sound directed to theimplanted ear.
The other procedures were conducted in an
acoustic room, with sounback level ranging from
47.8t072.9dB, measured by aBriel & Kjaer sound
level meter, 2236 mode!.

Data analysis

For the ordinal categorical data multi-varied
analysis of hearing and language categories, the
chi-square statistical test was performed, and the
significancelevel considered at 5%. Subsequently,
a Multi-varied Logistic Model was applied to
ordinal categorical data.

Results

The age of the 60 children when the research
was carried-out, the time of hearing sensorial
deprivation and the time of cochlear implant use
are presented in Table 1, and Table 2 shows the
distribution of the 60 children regarding hearing
categories.

Table 3 shows the comparison of the hearing
categories with the age of the children when the
research was carried-out, time of sensorial
deprivation and time of cochlear implant use, and
Table 4 shows the comparison of the hearing
categories with the type of implant and speech
codification strategies.
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TABLE 1. Distribution of the 60 children regarding the age when the research
was carried-out, time of hearing sensorial deprivation and time of cochlear
implant use.

Distribution of Casuistic (n =60)

Age i mseeoqgoHr?;” ng Ti rlne of Cochlear
o mplant Use
(Months) Deprivation (Months)
(Months)
average 70,06 41,23 25,53
DP 24,54 14,0 20,12
median 63,5 42,0 195
minimum 30,0 50 30
maximum 128,0 75,0 91,0

TABLE 2. Distribution of the 60 children regarding hearing categories.

Hearing categories | N | %

1. detection of the speech sounds 04 07

2. standard of perception 06 10

3. begin the identification of the words 16 26

4. words identification by vowel recognition 07 12
5. words identification by consonant recognition 12 20
6. words recognition in open set 15 25
TOTAL 60 100

TABLE 3. Comparison of the hearing categories with the age of the children
when the research was carried-out, time of sensorial deprivation and time of
cochlear implant use for the 60 children assessed.

i Time of Time of

c;eargr]iga n Age Sensorial Cochlear
eg Deprivation Implant Use
1-6 60 p =0,0116* p = 0,0239* p = 0,0011*

* Statistically significant (p < 0,05)

TABLE 4. Comparison of the hearing categories of the 60 children assessed
with the type of cochlear implant and speech codification strategies.

Hearing Categories
Typeof Cochlear -I—A?_T
Implant and Strategy 2 3 4 5 6
Med-El (CIS) 4 3 7 1 1 16
Nucleus 24 (ACE) - 2 5 - 5 4 16
Nucleus 22 (SPEAK) - 1 4 6 6 11 28
TOTAL 6 16 7 12 15 60

p = 0,0007 (Statistically significant p < 0,05)

Moret et al.
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TABLE 5. Comparison of the hearing categories and the familial permeability
degree in the therapeutic process of the 60 children assessed.

Hearing Categories
Familial TOT
Permeability 1 2 3 4 5 6 AL
excellent 1 1 4 - 6 11 23
satisfactory - 2 7 3 2 4 18
low 3 3 5 4 4 19
TOTAL 4 6 16 7 12 15 60

p = 0,0143 (Statistically significant p < 0,05)

TABLE 6. Comparison of the hearing categories and cognitive style of the 60
children assessed.

Hearing Categories
Cognitive
Style 1 2 3 4 5 6 TOTAL
excellent 1 1 8 2 6 10 28
satisfactory - 3 3 1 2 4 13
insufficient 3 2 5 4 4 1 19
TOTAL 4 6 16 7 12 15 60

p = 0,1810 (Statistically non-significant p > 0,05)

TABLE 7. Distribution of the 60 children regarding language categories.

Language Categories [ N | %
1. do not speak 10 16,5
2. emission of single words 13 21,5

3. emission of simple sentences 18 30
4. emission of complex sentences 14 235
5. fluency 5 85

TOTAL 60 100

TABLE 8. Comparison of the language categories with the age of the children
when the research was carried-out, time of sensorial deprivation and time of
cochlear implant use for the 60 children assessed.

Language Age Time Qf Time of
Categories N Sen_songl Cochlear
Deprivation Implant Use
1-5 60 < 0.0001* p =0,1033 p = 0,0006*

* Statistically significant (p < 0,05)

Implante coclear: audicéo e linguagem em criangas deficientes auditivas pré-linguais

Regarding the comparison of the hearing
categories and the psycho-socia aspects (Tables
5 and 6), significant result was obtained only on
thefamilial permeability degreein thetherapeutic
process.

Table 7 showsthedistribution of the 60 children
regarding the language categories, and Table 8
shows the comparison of these categories with
the age of the children when the research was
carried-out, time of sensorial deprivation and time
of implant use.

The results of the comparison of the language
categories with the type of cochlear implant and
the speech codification strategies are shown in
Table9.

In regard of the comparison of the language
categories with the psycho-socia aspects (Tables
10and 11), significant result was obtained only on
familial permeability degree in the therapeutic
process.

Discussion

The cochlear implant as an alternative in
treating prelingually deaf children presents many
particularities. Initially, it is not just a surgical
procedure after which the child can be conducted,
exclusively, by itsown electronic device (O'Neill et
a. 2002; Costa et al. 2006). In fact, the cochlear
implant in childrenisamultiple processthat occurs
basically in three distinct stages: in the
preoperative evaluation, in the surgical process
and in the monitoring of the follow up. Although
different, these stages have aspects that interact
with themselves and can be related to the time of
sensorial deprivation, time of device use, psycho-
social aspects, among others. The results of the
interaction of these aspects may, indeed, interfere
with the development of the child. For example, it
is known that children with cognitive delay can
benefit from the implant, but they present limited
results when compared with their peers without
cognitive delay (Holt and Kirk 2005).

In the present study, 56 out of 60 children
assessed were implanted before they were 5 years
old, which is the time of hearing sensorial
deprivation for most part of the group because for
48 out of 60 children assessed the hearing
impairment was caused by congenital anomalies
and for 12 children it was caused by meningitisin
early years.
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During the preoperative stage, the 60 children
assessed belonged to hearing category 0 (no
detection of speech sounds) or to 1 (detection).
Table 2 shows that 10 children belonged to first
categories 1 and 2, 23 children achieved
intermediate categories 3 and 4, and 27 children
achieved hearing categories 5 and 6, which are
more advanced and more difficult. Therefore,
intermediate and advanced hearing categorieswere
achieved by more than half of the whole group.
Thisisan effective result and it is similar to what
wasdescribed by O'Neill et al. (2002), who showed
the gain of 4 hearing categories. Taking into
account that hearing categories represent the
perception of speech sounds, we can consider that
the results obtained by the children in this study
weresimilar towhat isfoundin theliterature, which
reports the benefits of the cochlear implant for
children (Kirk et al. 2002, Myamoto et a. 2003,
Colletti et a. 2005).

It was also observed in this study that 37 out
of 60 children presented progressin oral language,
which is represented by the gain in language
categories 3, 4 and 5 (Table 7), while 23 children
remained in category 1 or achieved category 2
(Table7), which representsamorelimited progress.
Itisimportant to highlight that most of the children
in language categories 1 or 2 represented the
youngest and the ones with less time of cochlear
implant use in this study.

Some authors consider it is necessary
approximately two years of cochlear implant use
to proveitsbenefitsfor young children. Richter et
al. (2002) only considered the results of speech
and language perception of a group of implanted
children after this period, as well. Table 1 shows
the average value and the median regarding the
timeof cochlear implant usewere approximately 25
months; therefore, the hearing and language results
achieved occurred within the expected time
described in the literature.

Table 1 also shows that both the median and
average values regarding the time of hearing
sensoria deprivation were not over 42 months, and
the longest time of hearing sensorial deprivation
was 75 months. Considering this was not a
longitudinal study, this is a relevant learning
because it suggests the progress observed in the
hearing categories of the group assessed must not
be taken asthefinal result of the cochlear implant
use. Probably, these children will still improvethe
gain in the hearing and, consequently, in the
language categories. According to Gross (2002),
by 6 years old the oral language development is
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TABLE 9. Comparison of the language categories of the 60 children assessed
with the type of cochlear implant and speech codification strategies.

Language Categories

Type of Cochlear

TOTAL
Implant and Strategy 1 2 3 4 5
Med-El (CIS) 9 5 2 - - 16
Nucleus 24 (ACE) 1 5 5 4 1 16
Nucleus 22
(SPEAK) 3 11 10 4 28
TOTAL 10 13 18 14 5 60

p < .0001 (Statistically significant p < 0,05)

TABLE 10. Comparison of the language categories and the familial permeability
degree in the therapeutic process of the 60 children assessed.

L anguage Categories
Familial
Permeability 1 2 3 4 5 TOTAL
excellent 3 1 5 11 3 23
satisfactory 2 7 5 2 2 18
low 5 5 8 1 - 19
TOTAL 10 13 18 14 5 60

p = 0,0072 (Statistically significant p < 0,05)

TABLE 11: Comparison of the language categories and the cognitive style of
the 60 children assessed.

Language categories

Cognitive style 1 2 3 4 5 TOTAL
excellent 5 3 7 10 3 28
satisfactory 1 5 2 3 2 13
insufficient 4 5 9 1 - 19
TOTAL 10 13 18 14 5 60

p = 0,0714 (Statistically non-significant p > 0,05).

completed and, as of this age, under adverse
situations such as hearing impairment, it isnot easy
to achieve progress. Present studies investigate
the existence of a crucial period of high hearing
neuronal plasticity (Harrison et al. 2005) to guide
decisions regarding the indicated age for the
surgery. Even so, the biggest challenge isto find
out the reasons why some children obtain better
results than others when the same criteria are
followed.

Moret et al.
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In this study, the first aspects compared with
the hearing and language categories were the age
of the children when the research was carried-out,
the time of sensorial deprivation and the time of
device use. Regarding the hearing categories,
results were statistically significant on the three
aspects assessed, as shown in Table 3. Regarding
the language categories, significant results were
observed relative to age and time of cochlear
implant use (Table 8). The fact that the time of
sensorial deprivation was not statistically
significant was very curious, since this has been
appointed as one of the most relevant aspects in
the literature (Costa e Bevilacqua 2006). It is
possible that the evaluation of the language used
in this study, which rated the language in 5
categories (in category 1, the child do not speak,
and category 5 represents the oral language
fluency), may have concealed nuances of the
language that the children eventually presented,
such as vocalization increase and specific vowels
production, which were not taken into account in
this assessment protocol. In this study, only 7
children wereimplanted before 3 yearsold, which
may not be a significant figure to modify this
variable.

Regarding the comparison between the time of
deafness and the hearing categories, the result
obtained was already expected because the
literature indicates that this aspect indeed
influences the behavior of the implanted children
(O'Nelill etal. 2002, Manriqueet a. 2004, Colletti et
al. 2005). Certainly, this result may be associated
to the existence of a crucia period of neuronal
plasticity, which occursintensely and dynamically
inthefirst 5 years of age.

The result of the comparison between the
language categories and the time of hearing
sensorial deprivation (Table 8) was statistically
non-significant, although it has been statistically
significant in the hearing behavior of the children
assessed. Thislearning isdifferent from the result
presented by Richter et a. (2002), which showed
that the age by the implantation was the aspect
that most influenced the results of expressive and
receptive language in a group of implanted
children. Everything indicates that the language
category ismorerelated to the time of device use,
which was significant when compared with the
language categories (Table8). It wasa so significant
when compared with the hearing categories (Table
3). Itisnoticeablethat thisaspect must be analyzed
together with the aspect age when the research
was carried-out, also significant either in the

Implante coclear: audicéo e linguagem em criangas deficientes auditivas pré-linguais

comparison with the hearing categories (Table 3)
or in the comparison with the language categories
(Table8). Naturally, themorethe use of the cochlear
implant and the more they mature the children
perform satisfactorily on the speech perception
tests (Bevilacqua 1998; Miyamoto et al. 2003).

Comparing the hearing and language
categories with the type of cochlear implant,
statistically significant result was observed in the
whole group assessed (Tables 4 and 9,
respectively). Although the type of cochlear
implant is not deeply investigated in the related
literature, theinfluence of thisaspect in the speech
sounds perception seemsto be controversial. Not
only the type of cochlear implant use was
significant, but also was the speech codification
strategy compared with he hearing categories
(Table 4) and with the language categories (Table
9). The influence of both can not be analyzed
separately because there are other interactive
related factors. The group who used the Nucleus
22 type of implant with the SPEAK strategy was
the group who used the device longer, which is
highly significant in thisstudy. Thissuggeststhere
isastrong interaction between these aspects, and
the performance of the child may be under the
influence of their combination (O'Neill et a. 2002;
Richter et al. 2002, Clark 2003).

Other aspect that showed statistically significant
result when compared with the hearing and language
categories was the familial permeability degreein
the therapeutic process (Tables 5 and 10,
respectively). In fact, this result is aligned with
studies about parental participation in the
(re)habilitation of implanted children (Quittner et .
2004, Li et a. 2004). The existing relation between
the performance of the children in the hearing and
language categories and thefamilial permeability in
the therapeutic process reaffirmsthe importance of
the family adequacy as digibility criteria for the
cochlear implant candidacy, especialy in regards of
the treatment motivation and of the children use of
the device. Bevilacqua and Formigoni (2005)
reported that the family isamodifying agent for the
children reality, either positive or negatively.
Considering parent's expectations towards the
treatment are dynamic and change with time,
depending on how they adjusted to the child's
deafness, moments of anxiety and distress may
intersperse other stages of thetreatment. Theanxiety
of the parentsmay lead to afeeling of dissatisfaction
towards the results of the implantation, which in
extreme circumstances may lead the child not to use
the device.
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Therelation between the hearing and language
categories gain with the family aspect reflects
valuable clinical importance in terms of quantity
and type of counseling given to parents in many
stages of the children cochlear implant process. In
fact, the indication of the cochlear implant for
childrenisfull of expectations, which are not only
restricted to the team, but also to the family
environment. Therefore, the more prepared the
parents are to work with their children, probably
the better the results they present. The more
realistic parents expectations are towards the
treatment, the more peaceful it will be and the
children will possibly achieve better performance
in many aspects. The counseling for parents of
older children cochlear implant candidates must
be emphasized because it is expected that older
children present a more limited performance
compared to younger children and to children with
other disabilities (Holt and Kirk 2005, Costaet al.
2006).

The statistically significant result between the
family aspect and the hearing and language
categories of the children reinforces the need for
audiologist to value parents participation in the
aurioral therapy, so they can lead parentsto a better
familial dynamic to benefit the child whenin home
situations (Bevilacquaet a. 2004). Thisiscrucial
for parentsto keep the motivation and enthusiasm
required in the therapeutic process.

Regarding the comparison between the hearing
and language categories and the cognitive style
of the child, no statistically significant result was
found (Tables6 and 11, respectively). Even though,
detailed studies about the child's own learning
capacity must be conducted to investigate whether
this factor do not influence the cochlear implant
process. Quittner et a. (2004) showed that cognitive
and behavioral aspects may be related to good
performance among the prelingually children
group. However, they call the attention to the fact
that most part of the studies conducted on cochlear
implant for prelingually children are based on the
assessment based on traditional hearing criteria,
whichincludeavariety of speech perception tests.
Regarding the oral language assessment, clinical
needs have motivated researchers to study and
improve the specific proceduresfor the assessment
of young childrenimplanted (Padovani and Teixeira
2004).
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Themajority of the studies are conducted with
heterogeneous groups regarding age, etiology and
time of sensorial deprivation. Werethese variables
under control, maybe many individual differences
would appear among children of a same group.
Studies about memory, attention and language
processes can provide new theories about how
children acquire language using cochlear implant
(Willstedt-Svensson et al. 2004), allowing
researchers and therapists otherslearningsrelated
to the individual differences observed in a same
group of prelingually implanted children.

Maybe some differences were noticed if the
groups of implanted children followed criteriathat
considered better conditionsfor astatistical study,
but this is not possible from an ethical point of
view. Thedigibility criteriafor the cochlear implant
in children follow therelated ethical principlesand
can not be under the methodological investigation
issues.

Although the cochlear implant is considered
an effectivetreatment for prelingual ly deaf children,
it still requires further research. The objective of
the present study is to present some aspects that
may guide professionals involved in cochlear
implant programs and at counseling parents of
children who are candidates for cochlear implant
or who are aready implanted. It is important to
note that there is no warranty or guarantee
concerning the cochlear implant in children. Each
family, each child and each aspect that impacts
them arewidely different, thus generalizationscan
rarely be made.

Conclusion

The cochlear implant is a highly effective
treatment for prelingually deaf children, although
complex owingto theinteraction of variableswhich
interfere in the implanted child's performance.
Further studies are needed for the understanding
of the implantation complexity in young children.
The aspects that influenced the hearing and
language categories acquisition for implanted
childrenwere: child'sage, time of hearing sensorial
deprivation, time of cochlear implant use, familial
permeability degreein the therapeutic process, type
of cochlear implant and speech codification
strategy used.

Moret et al.
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