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Introduction

Candidacy criteriafor pediatric cochlear implantation have changed and expanded over
the years to include children with greater degrees of residual hearing. More recently, the
criteria have expanded to also include children older than age five with single-sided
deafness and asymmetric hearing loss." An increasing number of studies of children
with residual hearing who received cochlear implants (Cl) have reported improvements
in many areas including speech, language and auditory functioning.”* Positive clinical
outcomes, new device technology, and new surgical techniques have contributed to this

increase in implanting children with more residua hearing.

According to arecent survey in the U.S.,° 63 of 81 (78%) surgeons performed Cl

surgery for off-label (better than severe-profound hearing loss) or non-traditional
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indications in children and adult populations. Of these surgeons, 21 (27%) reported that
it would be useful to have FDA approval of Cl candidacy for people who have greater
degrees of residual hearing. Evidence-based guidelines from an Australian research
group recommend that implantation be considered for children with unaided pure-tone
average (PTA) hearing levelsin the range of 65-80 dB HL.° Similarly, arecent
systematic review published in 2018 reported that Cls are recommended for children
with PTA thresholds in the range of 70—90 dB HL.’

Despite these trends, some clinicians may still be uncomfortable recommending Cl for
these children due to variability in audiometric candidacy criteriain clinical practice.*”®
This variation in determining ClI candidacy for children with residual hearing may
result in healthcare inequity in terms of access to optimal hearing technology.” It is
generally agreed that during the CI assessment process, families and practitioners need
to consider individual environmental factors and characteristics rather than just
adhering to audiometric criteria.*’Assessments of the child’s auditory functioning
usually involves the use of auditory behaviour questionnaires, closed-set, and open-set
word and sentence tests that are selected clinically depending on the child's age and
linguistic function. However, Wilson et a. reported that when children show usable
residual hearing,” it is a challenge for practitioners to confidently determine whether
they will derive greater benefit from Cls compared to hearing aids.”® The lack of
specific candidacy criteria and guidelines regarding residual hearing can complicate the

decision-making process.™

Decision-making about CI for these children is also difficult for parents because they
experience more uncertainty when their children show auditory benefits and are

212,13

devel oping language through HAS. There is very limited information about ClI
decision-making to assist parents and practitioners related to this population of
children.* Therefore, we conducted a comprehensive study at the Children’s Hospital
of Eastern Ontario (CHEO) and the University of Ottawa to examine the characteristics
and outcomes of children with residual hearing and to better understand the decision-

making experiences of families and practitioners.
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Objectives and Methods

Our study involved three inquiries: (1) we explored the clinical characteristics and
outcomes of children with residual hearing through a retrospective medical chart
review, (2) summarized the evidence about the benefits and risks of Cl compared to
HAs in children with residual hearing through a systematic review, and (3) explored the
decision-making process and needs for children with residual hearing from the

perspective of parents and practitioners by using qualitative research methods.

Preliminary Findings

Chart Review

In our retrospective study, we found that atotal of 100 of 389 (25.7%) children who
received Cl from 1992 to 2018 at CHEO had residual hearing. Children with residual
hearing took longer to receive Cls compared to children with bilateral profound hearing
loss (median time of 29.6 months [interquartile range-1QR: 11.8, 61.4] vs. 16.7 months
[IQR: 7.8, 46.8]), suggesting that decision making may take longer due to uncertainty.
Auditory behaviour and speech perception data were available for 83 (83.0%) of the
children and demonstrated that they received important benefits following CI.
Approximately 70% of these children achieved open-set word perception scores of 80%

or more post-Cl.

Systematic Review

Our systematic review included eight studies on children with residual hearing who
received Cl, conducted from 2003 to 2019. These studies indicated that children with
Cl showed significantly better speech perception scores than those with HAs based on
evidence from four weak to moderate quality studies. Two weak quality studies also
suggested some improvement in speech intelligibility (results not statistically
significant). Two aspects of social-emotional functioning (hyperactivity/inattention and
pro-social behaviour) showed significant benefit from a Cl in one weak quality study.
Four studies provided data on risks following ClI including loss of residual hearing and

discontinued or limited use of ClI in children with residual hearing.
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Qualitative Findings

Our interviews with practitioners and parents revealed that Cl decision-making for
children with residual hearing remains challenging. However, practitioners reported that
confidence in determining candidacy and supporting parents has increased largely due
to their experiences with positive outcomes for these children. Practitioners identified
the need for more evidence-based information to assist them in guiding parents. Most
parents indicated that they are satisfied with the CI decision-making for their children;
however, they emphasized the importance of receiving more information tailored to

their child' s specific needs and learning context.

Summary

To our knowledge, thisisthe first study that examined decision-making for children
with residual hearing in the Canadian context. Our study contributes new information
about the characteristics of children receiving Cl, the potential benefits and risks for
children with residual hearing and decision-making needs from the perspectives of
families and health practitioners. The proportion of children with residual hearing who
receive Cl isincreasing across Canada and worldwide. Our research is a useful first step
in providing evidence to assist the Cl decision-making process for this specific
population. Additional studies involving collaborative research in audiology and
decision-making science can help support decision-making for the families of children

with residual hearing.

References

1. U.S. Food and Drug Administration. MED-EL Cochlear Implant System -
P000025/S104. U.S. Food and Drug Administration; 2019. Available at:
https://www.fda.gov/medical-devices/recently-approved-devicesymed-el-cochlear-im
plant-system-p000025s104

2. Hyde M, Punch R, and Komesaroff L. Coming to a decision about cochlear
implantation: Parents making choices for their deaf children. J Deaf Stud Deaf Educ
2010;15(2):162—78. https://doi.org/10.1093/deafed/enq004

3. Nicholas JG and Geers AE. Will they catch up? The role of age at cochler

implantation in the spoken language development of children with severe to profound

Canadian Audiologist -4/6- Printed 29.08.2025



10.

11.

12.

13.

14.

hearing loss. J Speech Lang Hear Res 2007;50(4):1048-62.
https://doi.org/http://dx.doi.org/10.1044/1092-4388%282007/073%29
Thoutenhoofd E. Cochlear implanted pupilsin Scottish schools: 4-year school
attainment data (2000-2004). J Deaf Stud Deaf Educ 2006;11(2):171-88.
https://doi.org/10.1093/deaf ed/enj029

Carlson ML, O’ Connell BP, Lohse CM, et a. Survey of the American Neurotology
society on cochlear implantation. Otol Neurotol 2018;39(1):e12—19.
https://doi.org/10.1097/M AO.0000000000001631

Leigh JR, Dettman SJ, and Dowell RC. Evidence-based guidelines for
recommending cochlear implantation for young children: Audiological criteriaand
optimizing age at implantation. Int J Audiol 2016;55 Suppl 2:S9-S18.
https://doi.org/https://dx.doi.org/10.3109/14992027.2016.1157268

deKleijn JL, van Kamthout LWM, van der Vossen MJB, et a. Identification of
pure-tone audiologic thresholds for pediatric cochlear implant candidacy: A
systematic review. JAMA Otolaryngol Head Neck Surg 2018;144(7):630-38.
https://doi.org/https://dx.doi.org/10.1001/jamaot0.2018.0652

Fitzpatrick EM, Olds J, Durieux-Smith A, et a. Pediatric cochlear implantation: How
much hearing is too much? Int J Audiol 2009;48(2):91-97.
https://doi.org/10.1080/14992020802516541

Chundu S and Flynn SL. Audiogram and cochlear implant candidacy — UK
perspective. Cochlear Implants Int 2014;15(4):241-44.
https://doi.org/10.1179/1754762813Y .0000000052

Wilson K, Ambler M, Hanvey K, et al. Cochlear implant assessment and candidacy
for children with partial hearing. Cochlear Implants Int 2016;17 Suppl 1:66—69.
https://doi.org/https://dx.doi.org/10.1080/14670100.2016.1152014

Gratacap M, Thierry B, Rouillon I, et a. Pediatric cochlear implantation in residual
hearing candidates. Ann Otol Rhinol Laryngol 2015; 124(6), 443-51.
https://doi.org/10.1177/0003489414566121

Burger T, Spahn C, Richter B, et al. Parental distress: theinitial phase of hearing aid
and cochlear implant fitting. Am Ann Deaf 2005;150(1):5-10.

Duncan J. Parental readiness for cochlear implant decision-making. Cochlear
Implants Int 2009;10(1):38-42. https://doi.org/10.1002/cii.384

Porter A, Creed P, Hood M, and Ching TY C. Parental decision-making and deaf
children: A systematic literature review. J Deaf Stud Deaf Educ 2018;23(4):295-306.

Canadian Audiologist -5/6- Printed 29.08.2025



Canadian Audiologist -6/6- Printed 29.08.2025



	Canadian Audiologist
	Cochlear Implant Decision-Making for Children with Residual Hearing


