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Stable benefits of bilateral over unilateral cochlear implantation after
two years: A randomized controlled trial.

van Zon A' ,Smulders YE' ,Stegeman I ' ,Ramakers GG ',Kraaijenga V] ', Koenraads SP ! ,Zanten GA ' ,Rinia AB 2,Stokroos R] * ,Free RH,

Frijns JH ° ,Huinck W] ¢,Mylanus EA ¢,Tange RA',Smit AL ', Thomeer HG ' ,Topsakal V ' ,Grolman W'

1. Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, the Netherlands.

2. Department of Otorhinolaryngology-Head and Neck Surgery, University Medical Center Utrecht, Utrecht, the Netherlands.

3. Department of Otorhinolaryngology-Head and Neck Surgery, Maastricht University Medical Center, Maastricht, the Netherlands.

4. Graduate School of Medical Sciences, Research School of Behavioural and Cognitive Neurosciences, University Medical Center Groningen,
Groningen, the Netherlands.

5. Leiden Institute for Brain and Cognition, Leiden University Medical Center, Leiden, the Netherlands.

6. Donders Institute for Brain, Cognition and Behaviour, Radboud University Medical Center, Nijmegen, the Netherlands.

Abstract

To investigate hearing capabilities and self-reported benefits of simultaneous bilateral cochlear implantation (BiCI) com-
pared with unilateral cochlear implantation (UCI) after a 2-year follow-up and to evaluate the learning effect of cochlear im-
plantees over time.Multicenter randomized controlled trial. Thirty-eight postlingually deafened adults were included in this
study and randomly allocated to either UCI or simultaneous BiCI. Our primary outcome was speech intelligibility in noise,
with speech and noise coming from straight ahead (Utrecht-Sentence Test with Adaptive Randomized Roving levels). Sec-
ondary outcomes were speech intelligibility in noise with spatially separated sources, speech intelligibility in silence (Dutch
phoneme test), localization capabilities and self-reported benefits assessed with different quality of hearing and quality of
life (QoL) questionnaires. This article describes the results after 2 years of follow-up.We found comparable results for the
UCI and simultaneous BiCI group, when speech and noise were both presented from straight ahead. Patients in the BiCI
group performed significantly better than patients in the UCI group, when speech and noise came from different directions
(P=0.01). Furthermore, their localization capabilities were significantly better. These results were consistent with patients’
self-reported hearing capabilities, but not with the questionnaires regarding QoL. We found no significant differences on any
of the subjective and objective reported outcomes between the 1-year and 2-year follow-up.This study demonstrates impor-
tant benefits of simultaneous BiCI compared with UCI that remain stable over time. Bilaterally implanted patients benefit
significantly in difficult everyday listening situations such as when speech and noise come from different directions. Fur-

thermore, bilaterally implanted patients are able to localize sounds, which is impossible for unilaterally implanted patients..

Article source:
Van Z A, Smulders Y E, Stegeman I, et al. Stable benefits of bilateral over unilateral cochlear implantation after two years: A randomized
controlled trial.[J]. Laryngoscope, 2017, 127(5):1161.
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Bilateral cochlear implantation in children: a systematic review and
best-evidence synthesis.

Lammers MJ, van der Heijden GJ, Pourier VE, Grolman W.

Department of Otorhinolaryngology-Head and Neck Surgery, University Medical Center Utrecht, Utrecht; Brain Center Rudolf Magnus, Uni-
versity Medical Center Utrecht, Utrecht.

Abstract

Objectives/hypothesis:

To evaluate the effectiveness of bilateral cochlear implantation over unilateral implantation in children with sensorineu-
ral hearing loss.

Data sources:

Pubmed, Embase, and Web of Science.

Review methods:

All studies comparing a bilateral cochlear implant group with a unilateral implant group were included.

Results:

Twenty-one studies compared a bilateral cochlear implant group with a unilateral group. No randomized tri-
als were identified. Due to the clinical heterogeneity, statistical pooling was not feasible and a best-evidence syn-
thesis was performed. The results of this best-evidence synthesis indicate the positive effect of the second im-
plant for especially sound localization and possibly for preverbal communication and language development.
There was insufficient evidence to make a valid comparison between bilateral implantation and a bimodal fitting.
Conclusion:

Although randomized trials are lacking, the results of our best-evidence synthesis indicate that the second cochlear im-

plant might be especially useful in sound localization and possibly also in language development.

Key Words: Cochlear implantation; best-evidence synthesis; bilateral; bimodal; deafness; hearing loss; systematic

review; unilateral.

Article source:
Lammers M J, Gj V D H, Pourier V E, et al. Bilateral cochlear implantation in children: a systematic review and best-evidence synthesis[J].
Laryngoscope, 2014, 124(7):1694.
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Sequential bilateral cochlear implantation in the adolescent population.

Friedmann DR', Green J', Fang Y?, Ensor K', Roland JT", Waltzman SB'.

1. Department of Otolaryngology-Head & Neck Surgery, New York University School of Medicine, New York, New York, U.S.A.
2. Division of Biostatistics, Department of Population Health, New York University School of Medicine, New York, New York, U.S.A.

Abstract

Objectives: To examine the variables affecting outcomes for sequential bilateral cochlear implantation patients in the
adolescent population.

Study design: Retrospective chart review at tertiary care center.

Methods: Main outcome measures were open set speech recognition tests at the word (Consonant-Nucleus-Consonant/Pho-
netically Balanced Kindergarten List Test[CNC/PBK]) and sentence levels in noise (Hearing in Noise Test-Noise [HINT-N])
in different test conditions with respect to the age at first and sequential implantation, as well as the interval between implants.
Results: Despite a mean age at sequential implantation of 13.5 years, sequential bilateral implanted adolescents re-
vealed significant improvement in the sequential cochlear implant (CI2) ear. The mean time interval between im-
plants was 8.2 years. A wide range of performance was noted, and age at implantation and interval between first co-
chlear implant (CI1) and CI2 did not predict outcome. Mean CNC/PBK score with CI1 alone was 83.0%, with the CI2
alone was 56.5%, and with bilateral implants was 86.8%. Sentence scores (HINT-N) were 89.5% for CI1, 74.2% for
CI2, and 94.4% for bilateral CI condition. The clinical relevance of these enhanced perception abilities requires at-
tention to individual device use, performance with the first implant, and subjective benefits reported by patients.
Conclusions: Bilateral sequential cochlear implantation leads to improved speech perception in the adolescent popu-
lation and should be considered in this population, even after a long period of deafness and despite a prolonged in-
terval between implants. Numerous factors affect the ability to predict performance, but age at implantation and
interimplant interval were not correlated with performance measures. Extensive preoperative counseling and in-

dividualized evaluation are critical to ensure that patients and families understand the range of possible outcomes.

Key Words: Adolescent, pediatric cochlear implants; bilateral; sequential.

Article source:
Friedmann D R, Green J, Fang Y, et al. Sequential bilateral cochlear implantation in the adolescent population.[J]. Laryngoscope, 2015,

125(8):1952-8.
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Bilateral cochlear implantation for hearing-impaired children: criterion
of candidacy derived from an observational study.

Lovett RE!, Vickers DA, Summerfield AQ.

1Ear Institute, University College London, London, United Kingdom; and 2Department of Psychology and Hull York Medical School, Univer-
sity of York, York, United Kingdom.

Abstract

Objectives: Policy-makers have struggled to define the minimum degree of hearing impairment at which children should
be offered cochlear implants rather than the less invasive alternative of acoustic hearing aids. This study compared out-
comes for children with bilateral cochlear implants and children with bilateral hearing aids, to determine a criterion of
candidacy for pediatric bilateral cochlear implantation.

Design: This observational study measured the listening skills of children who received routine audiological care in
the United Kingdom. Participants were recruited from hospitals, educational services, and charities. Eligibility criteria
included a diagnosis of hearing impairment before 31 months of age and pure-tone thresholds greater than or equal to 50
dB HL at 2 and 4 kHz bilaterally. Seventy-one children participated, aged 46 to 86 months (mean 64 months). Twenty-
eight children used bilateral implants provided in a simultaneous surgery; 43 used bilateral digital hearing aids. The two
groups of children were demographically similar in variables that predict outcomes for children with hearing impairment.
Children’s ability to understand speech was measured using closed-set tests of word discrimination in three conditions: in
quiet, in pink noise, and in two-talker babble. For each listening test, an actuarial method was used to compare the distribu-
tion of scores from children with cochlear implants and children with hearing aids. The aim was to calculate the unaided
pure-tone average (PTA) hearing level at which a child has odds of 4:1 of a better outcome with implants than with hearing
aids. The PTA associated with odds of 4:1 has been used previously to define criteria of candidacy for implantation. The
main analyses used a four-frequency PTA (mean of unaided thresholds at 0.5, 1, 2, and 4 kHz in the better-hearing ear).
Additional analyses used a three-frequency PTA (0.5, 1, and 2 kHz) and two-frequency PTA (2 and 4 kHz).

Results: Odds of 4:1 of a better outcome with implants were associated with a four-frequency PTA of 79, 86, and 76 dB HL
for tests of word discrimination in quiet, noise, and babble, respectively. The mean of these three estimates is 80 dB HL. It
can be difficult to measure a four-frequency PTA in young children, but a two-frequency PTA typically can be measured.
Odds of 4:1 were associated with a two-frequency PTA of 83, 92, and 80 dB HL for tests of word discrimination in quiet,
noise, and babble, respectively. The mean of these three estimates is 85 dB HL.

Conclusions: Children with an unaided four-frequency PTA of 80 dB HL or poorer in both ears should be considered
candidates for bilateral cochlear implantation. In cases where a four-frequency PTA cannot be measured, the criterion of
candidacy should be a two-frequency PTA of 85 dB HL or poorer in both ears. If adopted by policy-makers, these recom-

mendations would expand the provision of cochlear implants among children in England and Wales.

Article source:
Lovett R E, Vickers D A, Summerfield A Q. Bilateral cochlear implantation for hearing-impaired children: criterion of candidacy derived from
an observational study.[J]. Ear & Hearing, 2015, 36(1):14-23.
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Bilateral cochlear implantation.

Wanna GB!, Gifford RH, McRackan TR, Rivas A, Haynes DS.

Otolaryngologic Clinics of North America.

Abstract

Cochlear implantation (CI) is the standard of care for the treatment of children and adults with bilateral severe-to-profound
sensorineural hearing loss. Because the ultimate and continuous goal of CI teams is to improve patient performance, a po-
tential method is bilateral CI. The potential benefits of bilateral CI include binaural summation, squelch, equivalent head
shadow for each ear, improved hearing in noise, sound localization ability, and spatial release from masking. The potential
disadvantages include additional or prolonged surgical procedure, unproven cost/benefit profile, and the elimination of the

ability to use future technologies and/or medical therapies in the implanted ear.

Key Words: Bilateral; cochlear implantation.

Article source:
Wanna G B, Gifford R H, Mcrackan T R, et al. Bilateral cochlear implantation.[J]. Otolaryngologic Clinics of North America, 2012, 45(1):81.

HE/REEZE | NUROTRON DIGEST 9



TN A T EIRHENE S BkiE R

B FL:
T hi R 5 M /R%% 52w

Wanna GB!, Gifford RH, McRackan TR, Rivas A, Haynes DS.

JESEH LR B

(=]
NTH (C1) AR BN E B A RS M2 2 LN R A B AP B R v ol 7 N TR B AR AT
e H R ESGE TR T 0363, RIS A T Bt — PR AR A 5 o o OB A A 32 2 AR OBCH AT
S FRURRN . BRI HL R SR SRR, PR NI D R E L RE I AR ) 2 IRUREY R A B
S AR N AL R B SRR AR AREIESEAY A MR T 00 DARFESR T AR REAR B0 N T HIREA
Hv6E

[RERT W, A THIEAA;

10 H/REESHE | NUROTRON DIGEST



> s & S A T E#RHE N\ & 5

The effect of device use after sequential bilateral cochlear implantation
in children: An electrophysiological approach.

Sparreboom M', Beynon AJ?, Snik AF?%, Mylanus EA%

1 Donders Institute for Brain, Cognition and Behaviour, Department of Otorhinolaryngology, Head and Neck Surgery, Hearing and Implants,
Radboud University Medical Centre Nijmegen, The Netherlands. Electronic address: Marloes.Sparreboom@Radboudume.nl.

2 Donders Institute for Brain, Cognition and Behaviour, Department of Otorhinolaryngology, Head and Neck Surgery, Hearing and Implants,
Radboud University Medical Centre Nijmegen, The Netherlands.

Abstract

Objectives: In many studies evaluating the effect of sequential bilateral cochlear implantation in congenitally deaf
children, device use is not taken into account. In this study, however, device use was analyzed in relation to auditory
brainstem maturation and speech recognition, which were measured in children with early-onset deafness, 5-6 years
after bilateral cochlear implantation. We hypothesized that auditory brainstem maturation is mostly functionally driven
by auditory stimulation and is therefore influenced by device use and not mainly by inter-implant delay.

Methods: Twenty-one children participated and had inter-implant delays between 1.2 and 7.2 years. The electrically-
evoked auditory brainstem response was measured for both implants separately. The difference in interaural wave V
latency and speech recognition between both implants were used in the analyses. Device use was measured with a Likert
scale.

Results: Results showed that the less the second device is used, the larger the difference in interaural wave V latencies
is, which consequently leads to larger differences in interaural speech recognition.

Conclusions: In children with early-onset deafness, after various periods of unilateral deprivation, full-time device use
can lead to similar auditory brainstem responses and speech recognition between both ears. Therefore, device use should
be considered as a relevant factor contributing to outcomes after sequential bilateral cochlear implantation. These results
are indicative for a longer window between implantations in children with early-onset deafness to obtain symmetrical
auditory pathway maturation than is mentioned in the literature. Results, however, must be interpreted as preliminary

findings as actual device use with data logging was not yet available at the time of the study.

Key Words: Bilateral cochlear implants; Device use; Electrically evoked auditory brainstem response; Pediatric; Speech

recognition.

Article source:
Sparreboom M, Beynon A J, Snik A F, et al. The effect of device use after sequential bilateral cochlear implantation in children: An electro-
physiological approach[J]. International Journal of Pediatric Otorhinolaryngology, 2016, 86:161-166.
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Bilateral sequential adult cochlear implantation: who should receive
priority in the context of a constrained health care system?

Forzley B!, Chen J, Nedzelski ], Lin V, Shipp D, Godlovitch G, Hebert P, Hochman J.

1. Penticton Regional Hospital Renal Program Clinical Instructor, Department of Medicine, University of British Columbia Specialist Cham-
pion, British Columbia, Penticton, British Columbia.

Abstract

Resource allocation decisions have become increasingly necessary as the cost of health care habitually increases.
Bilateral (second side) adult cochlear implantation (CI) is an example of a novel technology with accruing evidence

of benefit, yet expense has limited universal employ. Currently at our centers, bilateral implantation is only provided
under research protocol. In this article, we discuss the need for a principled approach concerning the distribution of a
second device, both during this period of investigation and if ultimately an insured service. Allocation strategies, while
extensively addressed in some arenas, have yet to be developed for second-side sequential adult CI. We advocate that
physicians must assume an explicit role when both caring for individual patients as well as administering health care
programs. We review social justice theories that inform resource allocation macrodecisions, and include a defence of
age-based considerations. Our approach to patient selection for adult second-side CI sequentially considers clinical crite-
ria (directly addressed in the article), a willingness to participate in rigorous research, and a 65 year cut-off. Ultimately,
we employ random blinded selection for allocating bilateral CI among the remaining similarly situated individuals. This

approach functions impartially and in a manner that is transparent for both patient and physician..

Key Words: Bilateral, cochlear implantation.
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Bilateral cochlear implants in children: Effects of auditory experience
and deprivation on auditory perception.

Ruth Y.Litovsky?, KarenGordon®.

a University of Wisconsin-Madison, 1500 Highland Ave, Madison, W1, 53705, United States;
b University of Toronto, Canada;

Abstract

Spatial hearing skills are essential for children as they grow, learn and play. These skills provide critical cues for deter-
mining the locations of sources in the environment, and enable segregation of important sounds, such as speech, from
background maskers or interferers. Spatial hearing depends on availability of monaural cues and binaural cues. The lat-
ter result from integration of inputs arriving at the two ears from sounds that vary in location. The binaural system has
exquisite mechanisms for capturing differences between the ears in both time of arrival and intensity. The major cues
that are thus referred to as being vital for binaural hearing are: interaural differences in time (ITDs) and interaural differ-
ences in levels (ILDs). In children with normal hearing (NH), spatial hearing abilities are fairly well developed by age
4-5 years. In contrast, most children who are deaf and hear through cochlear implants (CIs) do not have an opportunity
to experience normal, binaural acoustic hearing early in life. These children may function by having to utilize auditory
cues that are degraded with regard to numerous stimulus features. In recent years there has been a notable increase in the
number of children receiving bilateral CIs, and evidence suggests that while having two CIs helps them function better
than when listening through a single CI, these children generally perform worse than their NH peers. This paper reviews
some of the recent work on bilaterally implanted children. The focus is on measures of spatial hearing, including sound
localization, release from masking for speech understanding in noise and binaural sensitivity using research processors.
Data from behavioral and electrophysiological studies are included, with a focus on the recent work of the authors and
their collaborators. The effects of auditory plasticity and deprivation on the emergence of binaural and spatial hearing are
discussed along with evidence for reorganized processing from both behavioral and electrophysiological studies. The con-
sequences of both unilateral and bilateral auditory deprivation during development suggest that the relevant set of issues is

highly complex with regard to successes and the limitations experienced by children receiving bilateral cochlear implants.

Key Words: Children; cochlear impairment.
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The effect of early auditory experience on the spatial listening skills of
children with bilateral cochlear implants.

Killan CF', Royle N?, Totten CL? Raine CH?, Lovett RE*.

1Yorkshire Auditory Implant Service, Bradford Royal Infirmary, Bradford, UK;
2Yorkshire Auditory Implant Service, Bradford Royal Infirmary, Bradford, UK;
3Ear Institute, University College London, London, UK.

Abstract

Objectives: Both electrophysiological and behavioural studies suggest that auditory deprivation during the first months
and years of life can impair listening skills. Electrophysiological studies indicate that 3} years may be a critical age for
the development of symmetrical cortical responses in children using bilateral cochlear implants. This study aimed to
examine the effect of auditory experience during the first 3% years of life on the behavioural spatial listening abilities of
children using bilateral cochlear implants, with reference to normally hearing children. Data collected during research
and routine clinical testing were pooled to compare the listening skills of children with bilateral cochlear implants and
different periods of auditory deprivation.

Methods: Children aged 4-17 years with bilateral cochlear implants were classified into three groups. Children born pro-
foundly deaf were in the congenital early bilateral group (received bilateral cochlear implants aged <3'% years, n=28) or
congenital late bilateral group (received first implant aged <3': years and second aged >3'; years, n=38). Children with
some bilateral acoustic hearing until the age of 3’ years, who subsequently became profoundly deaf and received bilat-
eral cochlear implants, were in the acquired/progressive group (n=16). There were 32 children in the normally hearing
group. Children completed tests of sound-source localization and spatial release from masking (a measure of the ability
to use both ears to understand speech in noise).

Results: The acquired/progressive group localized more accurately than both groups of congenitally deaf children
(p<0.05). All three groups of children with cochlear implants showed similar spatial release from masking. The normally
hearing group localized more accurately than all groups with bilateral cochlear implants and displayed more spatial
release from masking than the congenitally deaf groups on average (p<0.05).

Conclusion: Children with bilateral cochlear implants and early experience of acoustic hearing showed more accurate

localization skills, on average, than children born profoundly deaf.

Key Words: Children; Bilaterial cochlear implantation.

Article source:
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What is the optimal timing for bilateral cochlear implantation in chil-
dren?

Gordon KA, Jiwani S, Papsin BC.

1Archie’s Cochlear Implant Laboratory, The Hospital for Sick Children, Toronto, ON, Canada. karen.gordon@utoronto.ca;

Abstract

Bilateral cochlear implants (Cls) have been provided to children who are deaf in both ears with intent to promote
binaural hearing. If it is possible to establish binaural hearing with two ClIs, these children would be able to make use

of interaural level and timing differences to localize sound and to distinguish between sounds separated in space. These
skills are central to the ability to attend to one particular sound amidst a number of sound sources. This may be particu-
larly important for children because they are typically learning and interacting in groups. However, the development of
binaural processing could be disrupted by effects of bilateral deafness, effects of unilateral CI use, or issues related to the
child’s age at onset of deafness and age at the time of the first and second cochlear implantation. This research aims to
determine whether binaural auditory processing is affected by these variables in an effort to determine the optimal tim-
ing for bilateral cochlear implantation in children. It is now clear that the duration of bilateral deafness should be limited
in children to restrict reorganization in the auditory thalamo-cortical pathways. It has also been shown that unilateral CI
use can halt such reorganization to some extent and promote auditory development. At the same time, however, unilat-
eral input might compromise the development of binaural processing if Cls are provided sequentially. Mismatches in re-
sponses from the auditory brainstem and cortex evoked by the first and second CI after a long period of unilateral CI use
suggest asymmetry in the bilateral auditory pathways which is significantly more pronounced than in children receiving
bilateral implants simultaneously. Moreover, behavioural responses to level and timing differences between implants
suggest that these important binaural cues are not being processed normally by children who received a second CI after
a long period of unilateral CI use and at older ages. In sum, there may be multiple sensitive periods in the developing

auditory system, which must be considered when determining the optimal timing for bilateral cochlear implantation.

Key Words: Children; Bilaterial cochlear implantation.
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Bilateral versus unilateral cochlear implants in children: speech recog-
nition, sound localization, and parental reports.

Asp F', Miki-Torkko E, Karltorp E, Harder H, Hergils L, Eskilsson G, Stenfelt S.

1Department of ENT, Section of Cochlear Implants, Karolinska University Hospital, Stockholm, Sweden. filip.asp@Kki.se.

Abstract

Objective: To compare bilateral and unilateral speech recognition in quiet and in multi-source noise, and horizontal
sound localization of low and high frequency sounds in children with bilateral cochlear implants.

Design: Bilateral performance was compared to performance of the implanted side with the best monaural speech recog-
nition in quiet result. Parental reports were collected in a questionnaire. Results from the CI children were compared to
binaural and monaural performance of normal-hearing peers.

Study sample: Sixty-four children aged 5.1-11.9 years who were daily users of bilateral cochlear implants. Thirty
normal-hearing children aged 4.8-9.0 years were recruited as controls.

Results and conclusions: Group data showed a statistically significant bilateral speech recognition and sound localiza-
tion benefit, both behaviorally and in parental reports. The bilateral speech recognition benefit was smaller in quiet
than in noise. The majority of subjects localized high and low frequency sounds significantly better than chance using
bilateral implants, while localization accuracy was close to chance using unilateral implants. Binaural normal-hearing
performance was better than bilateral performance in implanted children across tests, while bilaterally implanted chil-

dren showed better localization than normal-hearing children under acute monaural conditions.

Key Words: Children; Bilaterial cochlear implantation.
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The development of lateralization abilities in children with bilateral
cochlear implants.

Kiithn H', Schon E, Edelmann K, Brill S, Miiller J.

1 Department of Otolaryngology, University of Wiirzburg, Wiirzburg, Germany. kuehn_h@klinik.uni-wuerzburg.de;

Abstract

Objectives: The purpose of this study was to investigate the development of lateralization skills in children who received
bilateral cochlear implants (CIs) in sequential operations.

Methods: The lateralization skills of 9 children with a mean age of 4.1 years at the first surgery and 5.5 years at the sec-
ond surgery were assessed at 3 time intervals. Children were assessed with a 3-loudspeaker setup (front, left and right) at
0.9 years (interval I) and 1.6 years (interval II) after the second implantation, and after 5.3 years of bilateral implant use
(interval IIT) with a 9-loudspeaker setup in the frontal horizontal plane between -90° and 90° azimuth.

Results: With bilateral implants, a significant decrease in lateralization error was noted between test interval I (45.0°)
and II (23.3°), with a subsequent significant decrease at test interval III (4.7°). Unilateral performance with the CI did
not improve significantly between the first 2 intervals; however, there was a bias of responses towards the unilateral side
by test interval I11.

Conclusions: The lateralization abilities of children with bilateral CIs develop in a relatively short period of time (1-2

years) after the second implant. Children appear to be able to acquire binaural skills after bilateral cochlear implantation.

Key Words: Lateralization skill; children; cochlear implantation.
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Language and speech perception of young children with bimodal fitting
or bilateral cochlear implants.

Teresa YC Ching,"? Julia Day,'? Patricia Van Buynder,"” Sanna Hou,"? Vicky Zhang,"* Mark Seeto,"? Lauren Burns,"? and Christopher Flynn"?.

1National Acoustic Laboratories, Sydney, Australia;
2HEARing CRC, Australia;
3Australian Hearing, Australia.

Abstract

Objectives: This paper compares language development and speech perception of children with bimodal fitting (a co-
chlear implant in one ear and a hearing aid in the opposite ear) or bilateral cochlear implantation.

Methods: Participants were children enrolled in the Longitudinal Outcomes of Children with Hearing Impairment study.
Language development was assessed at 3 years of age using standardized tests. Speech perception was evaluated at 5
years of age. Speech was presented from a frontal loudspeaker, and babble noise was presented either from the front or
from both sides.

Results: On average, there was no significant difference in language outcomes between 44 children with bimodal fitting
and 49 children with bilateral cochlear implants; after controlling for a range of demographic variables. Earlier age at co-
chlear implant activation was associated with better outcomes. Speech perception in noise was not significantly different
between children with bimodal fitting and those with bilateral cochlear implants. Compared to normal-hearing children,
children with cochlear implants required a better signal-to-noise ratio to perform at the same level, but demonstrated
spatial release from masking of a similar magnitude.

Conclusions: This population-based study found that language scores for children with bilateral implants were higher

than those with bimodal fitting or those with unilateral implants, but neither reached significance level.

Key Words: Bilateral implants; Bimodal fitting; Children; Language; Spatial release from masking.
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The effectiveness of bilateral cochlear implants for severe-to-profound
deafness in adults: a systematic review.

van Schoonhoven J, Sparreboom M, van Zanten BG, Scholten R], Mylanus EA, Dreschler WA, Grolman W, Maat B.

1Department of Clinical and Experimental Audiology, Academic Medical Center, Amsterdam, The Netherlands. jvanschoonhoven@amc.nl.

Abstract

Objective: Assessment of the clinical effectiveness of bilateral cochlear implantation compared with unilateral cochlear
implantation or bimodal stimulation, in adults with severe-to-profound hearing loss. In 2007, the National Institute for
Health and Clinical Excellence (NICE) in the U.K. conducted a systematic review on cochlear implantation. This study
forms an update of the adult part of the NICE review.

Data sources: The electronic databases MEDLINE and Embase were searched for English language studies published
between October 2006 and March 2011.

Study selection: Studies were included that compared bilateral cochlear implantation with unilateral cochlear implanta-
tion and/or with bimodal stimulation, in adults with severe-to-profound sensorineural hearing loss. Speech perception in
quiet and in noise, sound localization and lateralization, speech production, health-related quality of life, and functional
outcomes were analyzed.

Data extraction: Data extraction forms were used to describe study characteristics and the level of evidence.

Data synthesis: The effect size was calculated to compare different outcome measures.

Conclusion: Pooling of data was not possible because of the heterogeneity of the studies. As in the NICE review, the
level of evidence of the included studies was low, although some of the additional studies showed less risk of bias. All
studies showed a significant bilateral benefit in localization over unilateral cochlear implantation. Bilateral cochlear im-
plants were beneficial for speech perception in noise under certain conditions and several self-reported measures. Most
speech perception in quiet outcomes did not show a bilateral benefit. The current review provides additional evidence in

favor of bilateral cochlear implantation, even in complex listening situations.

Key Words: Bilateral cochlear implantation; Systematic review.
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(RCULCD W, B f5 Ml 1 I/EBCIFIRCY/LCIP AT e A N -3 5 s XCE R A #9Bk. Bk
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KT GER TBUN A T HIRE I ABE T CAP 208 7+ 7+ 6+ 3, SIRAAINSG. 50 44 2

N

[EF] AU ; AN TH,; FEiEA.

MERME: ahR, FKH, %, & UNFEYIA TS ABCRSHTCl/) ThHeBE o 8-k A E T LU L FME AR SN
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ARk, AT HSA B4R /N URSONE B A B PR 3R AR T 3 B A HL A R R AP
PR R, M) RN E R, (S E A ERR R . AR ERZ MM REERZ T
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