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Background: Previous research suggests that children
with pure-tone averages of greater than 90 dB hearing
level and/or open-set sentence perception of less than 30%
may derive significant benefit from cochlear implanta-
tion.

Objective: To evaluate postoperative speech percep-
tion benefit and bilateral-bimodal benefit for 16 chil-
dren whose preimplant speech perception scores ex-
ceeded conservative candidacy guidelines.

Study Design: Preimplant and postimplant repeated-
measure design.

Methods: Sixteen child subjects who obtained 30% or
greater on preimplant open-set sentence material, pre-
sented live voice audition alone, were selected for this
study. Preimplant pure-tone averages ranged from 73 to
110 dB in the better aided ear. Preimplant and postim-

plant open-set word and sentence testing was com-
pleted in quiet and with competing background noise for
separate ear and binaural conditions.

Results: Fourteen of 16 subjects had improved speech
perception scores across all test materials after implan-
tation. Group means were significantly higher for all test
materials. Results in the bimodal-bilateral condition were
significantly higher than implant alone for open-set word
tests (scored for phonemes) and open-set sentences in
quiet.

Conclusion: The results of this study suggest that, with
appropriate counseling and management, some chil-
dren with significant residual hearing benefit from coch-
lear implantation, in particular improved speech under-
standing due to bimodal-bilateral hearing.
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T HE FIRST COCHLEAR IM-
plants were used to pro-
vide postlinguistically deaf-
ened adults with increased
awareness of environmen-

tal sound and the suprasegmental fea-
tures of speech to aid lipreading.1 Rapid
development in the field resulted in au-
dition-alone speech understanding for
adults with acquired loss.2,3 Following
these early successes with adults, interest
shifted to the pediatric population who ob-
tained little or no benefit from existing
hearing aids.4,5 The efficacy of multichan-
nel cochlear implants for children with
profound hearing loss has been well es-
tablished, in terms of speech perception
benefit,6-12 language acquisition rates,13-15

and speech production/intelligibility im-
provements.16-19 Published research is now
able to define the variables leading to op-
timum speech perception and language
outcomes for children using the cochlear
implant, such as younger age at implan-
tation,20-27 use of the most current speech

processor technology,28 a communica-
tion mode emphasizing an aural/oral ap-
proach,10,29,30 absence of a developmental
delay,12,31-33 shorter duration of profound
hearing loss,34 and preimplant residual
hearing.35-37 Based on outcomes and com-
parisons with hearing aid users, the ap-
plication of implants has broadened to in-
clude children with a pure-tone average
(PTA) in the range of 82 to 98 dB HL (hear-
ing level).34,36,38 Examination of the speech
perception performance for hearing aid us-
ers suggests that children using the coch-
lear implant have an equivalent level of
hearing to children within the severe hear-
ing range.39-43

In summary, current studies sug-
gest cochlear implants may be appropri-
ate for children who do receive benefit
from hearing aids but may not have suf-
ficient auditory skills to develop normal
speech perception and production for their
age.44 Most studies, however, have re-
ported long-term follow-up for fewer than
10 subjects and in some studies data were
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reported for obsolete speech processing hardware. These
studies did not identify postoperative hearing aid use or
report separate ear evaluations, and not all included speech
perception evaluations under conditions of competing
background noise.

It is important to examine a child’s listening poten-
tial in everyday situations. Support for continued use of a
hearing aid in the ear contralateral to the cochlear implant
includes potential benefits of binaural hearing such as im-
proved understanding in conditions of background noise
and sound localization. Studies involving adults with ac-
quired hearing loss45-47 lend support for the continued use
of a hearing aid in the ear contralateral to the cochlear im-
plant because of potential benefits of binaural hearing such
as improved understanding in conditions of background
noise and sound localization skills. Only 3 studies to date
have directly examined the use of the bimodal-bilateral de-
vice in the pediatric population. Chmeil and colleagues48

described enhanced speech perception and speech imita-
tion skills in the bimodal-bilateral condition. Dettman and
colleagues49 found significant improvements for bimodal-
bilateral listening in noise compared with cochlear im-
plant alone listening, when the noise source was on the same
side as the implant. Ching and colleagues50 described im-
proved speech perception in quiet and in conditions with
competing background noise for most of their pediatric sub-
jects. For children who did not demonstrate a binaural ad-
vantage they also showed no deterioration in perfor-
mance with bimodal-bilateral stimulation compared with
the cochlear implant alone.

Consideration of the cochlear implant for children
with residual hearing has increased as recent studies have
demonstrated that children who demonstrate preim-
plant open-set understanding also benefit from the coch-
lear implant procedure.35-37 The risks (eg, the potential
loss of binaural hearing) vs the benefits (eg, potential im-
proved speech perception and listening in noise) are not
yet well understood. For these children, it is important
to have objective data to address 2 main questions that
are frequently raised by parents and educators. Should
my child, who does benefit from his/her existing hear-
ing aid proceed with a cochlear implant in the worse ear?
Should he/she persist with a hearing aid in the nonim-
plant ear in the postimplant period?

There is a lack of research regarding outcomes of
cochlear implants for children who obtain greater than
30% in preimplant open-set sentence understanding. Ei-
senberg and colleagues36 also suggested that preimplant
testing should include separate ear testing, recorded ma-
terials, and the introduction of competing noise. The pres-
ent study hypothesizes that postimplant open-set speech
understanding for children with significant residual hear-
ing will exceed preimplant performance. It is also hy-
pothesized that this group of children will combine bi-
lateral-bimodal signals effectively to aid speech perception.

METHODS

SUBJECTS

Sixteen children were selected who obtained greater than 30%
correct open-set sentence understanding for live voice, audition-

alone presentation. All children underwent routine medical, au-
diological, communication, and radiological assessment. Coun-
seling with parents and children (where age appropriate)
included information regarding equivalent hearing data, the im-
portance of binaural hearing, and bilateral-bimodal research.
The resultant informed decision to proceed with the cochlear
implant was made by parents after discussion with clinicians,
teachers, and surgeons. All 16 subjects were implanted with
the Cochlear CI 24 multichannel implant and used either SPEAK
or ACE speech processing strategy (Cochlear Ltd, Sydney,
Australia). There were 15 children who had prelingual onset
of profound deafness and one with perilinguistic onset at age
4 years. There were 9 children for whom a progressive course
of hearing loss was noted. The mean onset of profound loss was
1.30 years and mean age at implant was 10.34 years. Demo-
graphic details for the individual subjects are presented in the
Table and show a significant length of duration of profound
hearing loss (mean, 9.03 years).

The 3-frequency PTA for the implanted ear ranged from
97 to 125 dB HL with a mean±SD of 109±9 dB HL. The 3-fre-
quency PTA for the nonimplant ear ranged from 73 to 122 dB
HL with a mean±SD of 96±11 dB HL. Using guidelines from
Ching and colleagues,50 hearing thresholds exceeding the maxi-
mum level of the audiometer were assigned the value of the
audiometer limit plus 5 dB to calculate the PTA. Fifteen of 16
subjects had a difference between their two ears in aided and
unaided PTA. To minimize the risk of reduced auditory capa-
bilities, the ear with poorer PTA and corresponding poorer
speech perception scores was chosen for implant in 13 of 16
cases. For 1 child the PTA was identical (98 dB HL) in both
ears. Two children received implants in the better PTA ear be-
cause they obtained consistently better speech perception scores
using the poorer PTA ear. Before receiving the implant, all fami-
lies and children were counseled that the child would be ex-
pected to wear the hearing aid in the nonimplant ear during
the postimplant period.

SPEECH PERCEPTION TESTING

Before commencement of the study, children’s speech proces-
sors and hearing aids were reviewed and volume settings were
checked. An aided audiogram was obtained and the current
speech processor program (“map”) was checked. The chil-
dren used hearing aids with gain and other characteristics set
according to the NAL-RP (National Acoustic Laboratories–
Revised for Profound Hearing Loss) prescriptive formula.51 Hear-
ing aids were not specifically modified or optimized for this
study.

CONDITIONS

Most of the subjects were tested between 1 and 6 months be-
fore implantation. For those with fluctuating hearing loss, test-
ing continued over a period ranging from 6 months to 4 years
before implantation because these subjects were considered “bor-
derline” candidates. The protocol for testing included sepa-
rate ear and binaural testing for all test materials. Owing to clini-
cal constraints and child factors such as fatigue and motivation,
not all lists were completed for all children. In all cases the “best”
representative preimplant data have been included for analy-
sis. For those with progressive deterioration the “best” score
once the child’s poorer ear dropped into the “profound range”
was used for analysis. Postimplant data included the most re-
cent “best” speech perception score, which, in most cases, was
the bimodal-bilateral score. The duration of implant experi-
ence was 1.14 years (range, 0.51-2.14 years).

For ease of presentation, including all figures, the term bin-
aural hearing is used to refer to preimplant bilateral fitting of
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hearing aids. In the postimplant period the use of the term bin-
aural refers to the bilateral-bimodal fitting of hearing aid and
cochlear implant/speech processor. There were 8 children who
completed preimplant and postimplant separate ear and bin-
aural testing using open-set word test materials. There were 9
children who completed preimplant and postimplant separate
ear and binaural testing using open-set sentence materials with
live voice presentation.

MATERIALS

Speech perception ability was assessed using open-set and closed-
set word and sentence tests. One of 2 tests of open-set word
identification was used. The Phonetically Balanced Kindergar-
ten test is suitable for children with hearing loss who are 6 years
and older. Words are presented in live voice, in isolation, and
the child is prompted to imitate. There are 4 lists of 50 words
and approximately 150 phonemes. Scoring takes into account
the number of phonemes imitated correctly and the total num-
ber of correct words. The Consonant-Nucleus-Consonant test
is another phonetically balanced test used to assess open-set
word performance. Like the Phonetically Balanced Kindergar-
ten test, the child is expected to identify and repeat a word. It
consists of 10 different lists and each list contains 50 words and
150 phonemes. These tests have been shown to be equivalent
so results from either test were used to assess monosyllabic pho-
neme perception. If a child was tested with both tests, results
from the most recent test were used for the purpose of this study.
Results are reported as percentage of phonemes correct and per-
centage of full words correct.

Open-set sentence understanding was assessed using the
Bamford-Kowal-Bench sentences. Each of the 21 lists consists
of 16 sentences, 77 words and 50 key words. The sentences
(which range in length from 4 to 7 words) were presented in
live voice, once only, audition alone, and the child was prompted
to imitate. The number of key words correct is expressed as a
percentage. There were 3 presentation conditions used. The first
condition included live voice presentation at a distance of 1 m
at an average intensity of 70 dB SPL (sound pressure level). The
clinician sat on the side of the ear to be tested and directly in

front of the child, for the binaural condition. The second con-
dition included Bamford-Kowal-Bench lists presented with no
competing noise at 70 dB SPL from a CD player via speaker
placed 1 m directly in front of the child. In the third condi-
tion, Bamford-Kowal-Bench sentences were presented at 70 dB
SPL from the speaker in front of the child with coincident mul-
titalker babble at 60 dB A (thus, a +10-dB signal-to-noise ratio).

Both open-set word and sentence test procedures were video
recorded within a quiet clinical environment, scored by 2 in-
dependent experienced listeners, and expressed as a percent-
age correct. In some instances of poor speech intelligibility the
child would write his or her responses.

STATISTICS

Comparison of the best preoperative and best postoperative
speech perception scores were performed using the Wilcoxon
signed rank nonparametric statistical test as speech percep-
tion test scores did not follow a normal distribution. Data for
separate ear and binaural speech perception scores were also
analyzed in this way.

RESULTS

OPEN-SET WORD SCORES

Individual test results for 16 subjects for open-set word
testing scored for phonemes correct (OSWph) are pre-
sented in Figure 1A and scored for total words correct
(OSWw) in Figure 1B. The improvement on mean postim-
plant OSWph and OSWw was significant (OSWph mean
difference = 25.6%, P�.001; OSWw mean differ-
ence=30.6%, P�.001). There were 15 of the 16 subjects
whose postimplant scores exceeded preimplant scores.
Subject 1, whose postimplant scores (OSWph=70%,
OSWw = 32%) were poorer than preimplant scores
(OSWph=77%, OSWw=51%), had a preimplant PTA in

Demographic Data for 16 Children With Significant Residual Hearing

Subject
No.

Age at
CI, y Etiology

Onset of
Profound
Loss, y Progressive

Age
Aided,

y

Duration of
Profound
Loss, y

Oral/
Sign

Unaided
CI Side

PTA,
dB HL

Unaided
Hearing
Aid Side

PTA, dB HL

Best
Preimplant

BKB
(Live) Device*

Coding
Strategy

Duration
of Implant

Use, y

1 6.96 Genetic 1.10 No 1.20 5.86 Oral 123 73 87 Sprint ACE 0.51
2 9.50 Unknown 1.10 No 1.10 8.40 Oral 112 97 65 ESPrit SPEAK 0.55
3 10.95 EVA 4.00 Yes 1.80 6.95 Oral 98 98 78 ESPrit ACE 0.54
4 10.22 CMV 0.00 No 0.80 10.22 Oral 98 97 77 Sprint ACE 0.57
5 9.69 Unknown 1.20 Yes 1.50 8.49 Oral 107 102 52 Sprint SPEAK 0.65
6 16.70 Meningitis 2.00 No 2.00 14.70 Oral 125 108 32 3G ACE 1.04
7 10.78 Genetic 0.00 No 0.80 10.78 Sign 107 98 54 ESPrit SPEAK 0.97
8 9.66 EVA 1.80 Yes 2.00 7.86 Oral 107 88 30 ESPrit SPEAK 1.05
9 10.02 Unknown 0.00 No 1.20 10.02 Oral 97 100 43 ESPrit SPEAK 1.07

10 12.10 EVA 1.00 Yes 1.00 11.10 Sign 100 83 39 Sprint SPEAK 1.07
11 11.79 Unknown 0.00 Yes 1.10 11.79 Oral 102 97 55 ESPrit SPEAK 1.15
12 12.11 Rubella 0.50 No 1.20 11.61 Oral 110 97 50 Sprint SPEAK 1.22
13 6.49 Unknown 1.50 Yes 1.00 4.99 Sign 125 97 66 ESPrit SPEAK 1.53
14 10.82 Meningitis 1.50 Yes 1.60 9.32 Oral 115 97 68 Sprint SPEAK 2.05
15 11.20 EVA 0.66 Yes 1.20 10.54 Oral 110 122 34 ESPrit SPEAK 2.08
16 6.39 Unknown 4.50 Yes 3.50 1.89 Sign 107 73 30 Sprint SPEAK 2.14

Mean 10.34 1.30 1.44 9.03 109 96 54 1.14

Abbreviations: BKB, Bamford-Kowal-Bench sentence test; CI, cochlear implantation; CMV, cytomegalovirus; EVA, enlarged vestibular aqueduct; HL, hearing level;
PTA, pure-tone average.

*All devices are manufactured by Cochlear Ltd, Sydney, Australia.
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the better ear of 73 dB HL and had only 6 months’ de-
vice experience.

OPEN-SET SENTENCE UNDERSTANDING

Live Voice Presentation

Individual test results for 16 subjects for open-set sen-
tence testing with live voice presentation (OSS-Live) are
presented in Figure 2A. The OSS-Live mean improve-
ment from 53.8% preimplantation to 87.3% postimplan-
tation was significant (P�.001). For 15 of 16 subjects the
postimplant scores exceeded preimplant scores for OSS-
Live understanding. Only for subject 1 was the postim-
plant score (78%) poorer than the preimplant score (87%).

Recorded Presentation in Quiet

All 16 subjects were tested postoperatively with re-
corded open-set sentence lists in quiet (OSS-Q) (Figure
2B) with a mean score of 85.38%. The group mean
OSS-Q improvement from preimplant score to postim-
plant score was significant (P�.005). Thirteen subjects
were tested before implantation with a mean score of
36.01%. For 12 of these subjects individual postimplant
performance exceeded preimplant scores. Best preim-
plant score of 52% for subject 7 was with binaural hear-
ing aid fitting, whereas the only postimplant score
available for comparison was using the cochlear im-
plant alone (44%).

There were 3 subjects (subjects 8, 15, and 16) who
were not tested before implantation with OSS-Q. (Their
preimplant OSS-Live scores were 30%, 34%, and 30%,
respectively.) Postimplant OSS-Q performance ex-
ceeded preimplant OSS-Live performance for all 3 cases,
with scores of 92%, 92%, and 78% for subjects 8, 15, and
16, respectively.

Recorded Presentation With +10-dB
Signal-to-Noise Ratio

There were 14 subjects who were tested postoperatively
using recorded open-set sentences with +10 dB compet-
ing multitalker babble (OSS+10) (Figure 2C) with a mean
score of 61.71%. Seven subjects were tested preopera-
tively in this condition with a mean score of 28%. Postim-
plant scores exceeded preimplant scores for all 7 sub-
jects who completed testing. The improvement in OSS+10
mean scores was significant (P�.05).

SEPARATE EAR AND BINAURAL TESTING

Results of statistical analysis suggested that preimplant
scores for the “ear to be implanted” were significantly poorer
than the nonimplanted ear (P�.01) (n = 8, OSWph
and OSWw; n=9, OSS-Live). Postimplant scores for the
implanted ear exceeded preimplant scores (P�.01) for
OSWph and OSWw and OSS-Live. There was no signifi-
cant change from preimplant scores to postimplant scores
for the nonimplant ear (OSWph, P=.06; OSWw, P=.87;
OSS-Live P= .81). Testing in the postimplant period
indicated that the implanted ear scores exceeded those
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Figure 1. Preimplant and postimplant individual and mean scores for
open-set word testing for phonemes correct (A) and for words correct (B).
The score reported is the best obtained across the conditions tested (in most
cases the binaural condition). Duration of implant use for each subject is
given in the Table.
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Figure 2. Preimplant and postimplant individual and mean scores for
open-set sentence testing using live voice presentation, scored for words
correct (A; n=16); using recorded signal in quiet, scored for words correct
(B; n=13 preimplant, n=19 postimplant); and using recorded signal with
competing multitalker babble at +10-dB signal-to-noise (s/n) ratio (C; n=7
preimplant, n=14 postimplant). The score reported is the best obtained
across the conditions tested (in most cases the binaural condition). Duration
of implant use for each subject is given in the Table. BKB indicates
Bamford-Kowal-Bench sentences.
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for the nonimplant ear (OSWph and OSWw, P�.01; OSS-
Live, P=.01). The postimplant binaural scores exceeded
preimplant binaural scores for OSS-Live (P�.01).

MONAURAL VS BINAURAL SPEECH PERCEPTION

Binaural and monaural (cochlear implant alone and hear-
ing aid alone) scores for OSWph, OSWw, and OSS-Live
are presented in Figure 3. Postimplant binaural scores
for OSW testing were significantly better than monaural
results with hearing aid alone for OSWph (Figure 3A) and

OSWw (P�.01) (Figure 3B). Postimplant binaural scores
for OSW testing were significantly better than monaural
results with cochlear implant alone for OSWph (Figure
3A) (P�.05) but not OSWw (P=.08) (Figure 3B). Postim-
plant binaural scores for OSS-Live were significantly bet-
ter than monaural results with either cochlear implant alone
(P�.01) or hearing aid alone (P�.01) (Figure 3C).

SUMMARY

Postimplant group means significantly exceeded pre-
implant group means for all 5 test materials/conditions,
including OSWph (P�.001), OSWw (P�.001),
OSS-Live (P�.001), OSS-Q (P�.005), and OSS+10
(P�.05). Postimplant performance for individual chil-
dren also exceeded preimplant performance in all cases
except subject 1 for OSWph, OSWw, and OSS-Live and
subject 7 for OSS-Q. All 8 subjects tested with +10-dB
competing noise improved their scores in the postim-
plant period. Postimplant binaural scores were signifi-
cantly better than either cochlear implant or hearing aid
alone for OSWph and OSS-Live.

COMMENT

Results from the present study suggest that children with
useful auditory skills when using hearing aids may de-
rive significant benefit from a cochlear implant in the
poorer ear.

After only 6 months to 2 years’ use of the cochlear im-
plant (mean device experience, 1.14 years), postimplant
speech perception group means exceeded preimplant group
means for this group of 16 children. The mean postopera-
tive scores were above 50% correct on all test measures,
and in 3 of the 5 test measures (OSWph, OSS-Live, OSS-Q)
they were above 75% correct. When averaged across all test
measures the group mean scores improved by 34 percent-
age points. The difference in preimplant to postimplant per-
centage points was as follows: OSWph, 25.6; OSWw, 30.6;
OSS-Live, 33.4; OSS-Q, 48.7; OSS+10, 38.0.

It is worth comparing the speech perception re-
sults for the children in this study with other groups of
implant users. Results for an unselected group of 70
children from Melbourne, Australia, receiving implants
between 1994 and 200012 showed mean scores for
OSWw and OSS-Live of 28.8% and 56.0%, respectively,
compared with 51.5% and 87.3% for the present study.

The children in the present study also obtained a
higher mean score than a group of 109 adults with post-
lingual onset of hearing loss and preimplant significant
residual hearing.38 Results for the adult group for OSWw
showed a mean score of 40.5% vs 51.5% in the present
study, for OSS-Q a mean score of 80.4% vs 85.4%, and
for OSS+10 a mean score of 49.9% vs 61.7%.

These comparisons, although only for a relatively
small number, suggest that children with significant re-
sidual hearing before implantation can be expected to at-
tain better speech perception performance than other
groups of implant users.

The results of the present study suggest that 8 sub-
jects tested with OSW and 9 subjects tested with OSS were
able to combine the input from 2 different devices to per-
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Figure 3. Preimplant and postimplant mean binaural, cochlear implant (CI)
alone, and hearing aid (HA) alone group scores for open-set word testing,
scored for phonemes correct (A; n=8); open-set word testing, scored for
words correct (B; n=8); and open-set sentence testing using live voice
presentation (C; n=9). Duration of implant use for each subject is given in
the Table. BKB indicates Bamford-Kowal-Bench sentences.
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form significantly better than when they used either ear
alone.

Traditionally, arguments used to encourage use of
the contralateral hearing aid after implant have in-
cluded the concept of “preserving” the nonimplanted ear
from the degenerative effects of auditory deprivation. It
is assumed that this ear may then yield a better result if
it is implanted with more advanced technological sys-
tems in the future. This advice has been given with evi-
dence from hearing aid studies but, to date, few studies
have examined bilateral-bimodal device use for chil-
dren.48-50 The results from the present study would also
support ongoing contralateral aid use in the postim-
plant period. The subjects in the present study demon-
strated binaural advantage when listening in quiet and
in situations of coincident background noise. Further
work is required to determine whether these improve-
ments are due to overall loudness summation, or spatial
or spectral cues afforded by the 2 devices. In addition,
the potential advantages of binaural hearing for localiza-
tion and for selectively attending to the ear providing a
better signal (head shadow effect) require further inves-
tigation for this pediatric group.

Postoperative binaural scores on OSWph and OSS-
Live were significantly better than monaural scores with
either the cochlear implant or hearing aid alone. This re-
sult is consistent with previous research that suggests that
children with profound hearing loss who use an appro-
priately fitted hearing aid in the contralateral ear to their
implant obtained significant benefits in speech percep-
tion, localization, and aural/oral function compared with
their use of a cochlear implant alone.50 The subjects in
the study by Ching and colleagues50 had, on average, less
residual hearing in their hearing aid ear than the sub-
jects in the present study.

Figure 2A indicates ceiling effects for 10 of the 16
children who obtained greater than 90% following im-
plantation. Testing under more adverse conditions with
competing noise is likely to give more useful informa-
tion regarding postimplant performance. Because of clini-
cal constraints and difficulties in testing young chil-
dren, not all conditions were completed for all children.
It can be difficult to encourage young children to com-
plete open-set sentence lists in more adverse listening con-
ditions. Protocols need to be established so as to obtain
more complete data for these children before and after
implantation, including assessments in situations of back-
ground noise and at regular intervals (eg, 6, 12, 18, and
24 months) postoperatively. This will enable research
groups to make better comparisons across clinics and en-
able clinicians to provide information to parents to fa-
cilitate decision making.

Although not specifically reported in the present study,
all children completed formal language measures such as
the Peabody Picture Vocabulary test and Clinical Evalua-
tion of Language Fundamentals. Following guidelines sug-
gested by 2 articles published by Dowell and col-
leagues12,52 in 2002, the child’s duration of deafness,
preimplant open-set sentence scores and language skills
were considered as part of the child’s preimplant assess-
ment. Children in the present study all presented with lev-
els of spoken language at or greater than 5 years on the

above-mentioned language tests. The correlation between
language skills andspeechperception for childrenwithhear-
ing aids and cochlear implants is well established.53 Fu-
ture research is needed to determine whether duration of
profound deafness, preimplant speech perpeption, and lan-
guage abilities are associated with effective postimplant
speech recognition for children combining the auditory in-
put from hearing aids and cochlear implants.

It is likely that speech perception scores will con-
tinue to improve with greater device experience, as noted
for other pediatric implant users.54,55 Further study should
examine the child’s device experience, language skills,
functional abilities outside the implant clinic, and opti-
mum hearing aid fitting with a larger subject group. In
addition, testing of the present group with spatially sepa-
rated as well as coincident competing noise is war-
ranted to address potential localization and head shadow
effects for this group.

The results of this study support expanding the coch-
lear implant candidacy criteria to include selected chil-
dren with significantly more residual hearing than is cur-
rently advocated. These candidates exhibited an
asymmetrical hearing loss with open-set sentence scores
of above 30% and up to 87% in the better ear or best bin-
aural condition with live voice presentation, but had sig-
nificantly poorer hearing in the contralateral ear. Al-
though these children performed well in open-set speech
perception tests in the clinic, their poor hearing in the con-
tralateral ear resulted in difficulty understanding speech
in their everyday environments. None of the children who
proceeded with the cochlear implant obtained greater than
52% preimplant scores when tested with sentence ma-
terial and competing multitalker babble—the mean score
being 28%. The 2 highest scoring subjects for the pre-
implant OSS-Q and OSS+10 conditions also had a sig-
nificant difference between PTA for the left and right ears.
That is, both subjects had a clearly worse PTA ear (sub-
ject 1: implant ear, 123 dB HL; nonimplant ear, 73 dB
HL; subject 14: implant ear, 115 dB HL; nonimplant ear,
97 dB HL).

The preimplant speech perception scores recom-
mended above are proposed as a guide for implant cen-
ters, and, as always, each child’s candidacy should be de-
termined with care, on an individual basis. Counseling
should include preimplant contact between families to
discuss the potential risks vs benefits and should in-
clude discussion regarding the length of time the child
may require postimplant before he or she effectively com-
bines bilateral-bimodal input.
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