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Abstract

The criteria and candidacy for pediatric cochlear implantation (CI) has significantly

transformed over the past few decades and continues to evolve with technological

advancements, and recognition of benefit in more diverse populations. Prolonged

auditory deprivation among patients with profound sensorineural hearing loss has

been shown to cause widespread degeneration in the central auditory system. Thus,

there is increasing evidence advocating for earlier implantation within a critical neu-

roplastic window. However, there is a lack of consensus on this optimal age of

implantation. Historically, there were concerns regarding surgical feasibility and

safety, anesthesia risk, and logistical considerations in very young infants

<12 months. Recent literature has investigated surgical safety and anesthesia risk as

well speech and language outcomes with early implantation, resulting in the long-

awaited reduction in approved age by the FDA (<9 months for certain devices). This

article reviews logistical considerations, surgical safety, anesthesia risk, and language

developmental outcomes associated with early CI (<12 months).
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1 | INTRODUCTION

Cochlear implantation is a well-established and effective treatment

for children with sensorineural hearing loss (SNHL). The implanted

internal device bypasses the organ of Corti in the cochlea and electri-

cally stimulates auditory neurons through an array placed in the scala

tympani. Since approval of the original single channel cochlear implant

(CI) by the United States Food and Drug Administration (FDA), the

device has rapidly evolved into several commercially available multi-

channel systems.1 The FDA first approved the multichannel CI for the

pediatric population in 1990. Alongside advancements in engineering

and speech processing technology, the audiologic criteria expanded;

the age limit was reduced to 12 months in 2000, and most recently to

9 months of age in 2020 for certain devices, for children with bilateral

profound sensorineural hearing loss. The evolution of pediatric CI

candidacy was primarily driven by the increasing evidence demon-

strating that prolonged auditory deprivation may permanently affect

the development of higher auditory centers in the central nervous

system as well as communication skills.2 This article will review evi-

dence regarding earlier implantation in children as well as safety and

logistical considerations of implanting the very young (<12 months)

pediatric population.

2 | THE ROLE OF NEUROPLASTICITY

Neuroplasticity, the ability of neurons or neural networks to change

or reorganize, underpins the success of early implantation. Although

age of implantation was long suspected to serve as a predictor for

pediatric CI outcomes, Nikolopoulos and colleagues were among the
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first to provide robust evidence that prelingually deaf children should

receive a CI as early as possible to facilitate the development of

speech perception and speech intelligibility.3 The authors conducted a

prospective study demonstrating that increasing age of implantation

negatively correlated with speech outcome measures. Several studies

have supported the hypothesis that there is a critical or sensitive

period during which the auditory system is most responsive to stimu-

lation.4-6 It is well accepted that a time-dependent series of functions

occurs in the developing auditory system based on responsive adapta-

tions to external stimuli.7,8 Maturation of the central auditory path-

ways is thus dependent on auditory input, and auditory deprivation

has been shown to cause widespread degeneration in the central

auditory system.9-12 Auditory deprivation can also affect the ability to

process information beyond the auditory system including central

neurological and higher order neurocognitive functioning.13 Neural

prostheses such as CI have the potential to reduce the effects of sen-

sory loss and help restore components of sensory functioning.13 Cen-

tral neuronal degeneration would presumably affect the efficacy of a

CI, which depends on electrical stimulation of peripheral cochlear

nerve endings; the ideal time to implant a deaf child would thus be

prior to the effects of auditory deprivation on the developing central

nervous system.14,15

In 2002, Sharma et al investigated the consequences of implanta-

tion at different ages on the maturation of the central auditory system

using the latency of the P1 cortical auditory evoked potential

(CAEP).16 The P1 latency was compared between implanted children

and age-matched normal hearing peers. The study revealed that

implanted children with the longest period of auditory deprivation

(≥7 years) had abnormal cortical response latencies to speech. How-

ever, children with shorter duration of auditory deprivation

(< 3.5 years) demonstrated age-appropriate latency responses within

6 months after device activation and onset of electrical stimulation.

The authors concluded that in the absence of normal stimulation,

there is a critical period of approximately 3.5 years during which the

human central auditory system remains maximally plastic. After age

7, however, neuroplasticity appears to be greatly reduced.16 In 2015,

Sharma et al demonstrated a similar critical period with regards to the

higher-order auditory cortices as measured by the N1 CAEP, which is

more dominant in older hearing children and adults.8 The age of

implantation as a cut-off for the development of the N1 component

was approximately 7 years, which further validates previous research

using the P1 CAEP. The absence of the N1 component in the majority

of late implanted was markedly different compared to normal hearing

and early implanted children indicating abnormal higher-level auditory

cortical development. Thus, the N1 CAEP may be a valuable marker to

examine long-term development of central auditory pathways in pedi-

atric cochlear implant recipients.8

Sharma et al also discussed the phenomenon of cross modal plas-

ticity, which occurs through visual and somatosensory cortical re-

organization.8 Cross-modal plasticity refers to recruitment of cortical

resources from other intact sensory systems by the deprived modality

(eg, auditory signal); this has been demonstrated in brain imaging stud-

ies and may influence speech perception performance in children with

cochlear implants.8 Cross-modal plasticity has been well described in

the context of pediatric bilateral SNHL as well as single-sided deaf-

ness.17 Like the N1 CAEP, changes in cortical plasticity may play a role

in prediction of clinical outcomes following cochlear implantation.

Despite the abundant evidence supporting earlier implantation before

the critical neuroplastic period closes, studies remain unable to deter-

mine the optimum lowest age of implantation. The inner ear is fully

formed by 24 weeks, and the normal 26-week-old fetus has the capa-

bility to perceive sound18; thus, cochleae are of sufficient size to

accommodate a full length electrode array right at birth.

3 | ACHIEVING EARLY IMPLANTATION

Widespread adoption of universal newborn hearing screening (UNHS)

starting in the 1990s has allowed for earlier identification of hearing

loss in infants, enabling the possibility of earlier intervention. This suc-

cessfully lowered the average age of diagnosed hearing loss from

24-30 months to 2-3 months.19 The Early Hearing Detection and

Intervention (EHDI) goals of “1-3-6” guiding newborn hearing screen-

ing (completed by 1 month of age), diagnostic audiology and audio-

logic interventions (by 3 months), and enrollment in early intervention

services (by 6 months) is described in the most recent 2019 Position

Statement of the Joint Committee on Infant Hearing (JCIH).20 While

traditional EHDI goals have been “1-3-6,” achieving these bench-

marks even earlier (such as “1-2-3”) is ideal. A functional EHDI frame-

work that acknowledges the urgency in the management of pediatric

hearing loss is critical to setting the timeline for all early hearing inter-

ventions, including early cochlear implantation. For children with bilat-

eral profound SNHL, CI evaluation must occur immediately after

hearing loss is identified.

The comprehensive evaluation of candidacy in young children

necessitates an experienced multidisciplinary team. For patients

<6 months, audiologic confirmation of hearing loss relies on objective

measures such as otoacoustic emissions and immittance audiometry

(tympanometry and acoustic reflexes), along with electrophysiologic

studies such as Auditory Brainstem Response (ABR) or Auditory

Steady-State Response (ASSR) testing to determine frequency-

specific thresholds and type of hearing loss. Behavioral audiometry is

usually performed to confirm candidacy of bilateral severe to pro-

found SNHL for CI in children. Aided testing and speech audiometry

with best fit hearing aids are performed to demonstrate hearing aid

benefit (or lack thereof). A number of studies have demonstrated how

initial ABR thresholds can help determine the likelihood of CI by

predicting speech perception using an Equivalent Hearing Loss meth-

odology.21-23 These authors suggest PTA > 65 dB is 75% likely,

PTA > 80 dB is 80% likely, and PTA > 96 dB is 95% likely to benefit

from CI over hearing aid. Hang et al described how a bilateral no-

response ABR led to 97% of children ultimately having CI rec-

ommended.24 Thus, a hearing aid trial should not delay surgery in a

child with bilateral profound SNHL.

Medical evaluation is performed by an otolaryngologist with

expertise in pediatric hearing loss. Identification of etiology is
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important to counsel families on expected outcomes, determine

timing of surgery, and ascertain co-morbidities that could impact sur-

gical or anesthetic risk. This is also critical in developing and inter-

preting literature regarding pediatric cochlear implantation, as

outcomes vary widely based on etiology. A thorough history is

obtained, including investigating family history of hearing loss,

vision, renal, cardiac, or other conditions that may suggest genetic

etiologies. Perinatal or other acquired exposures from known risk

factors such as prematurity, hyperbilirubinemia, neonatal infections,

ototoxic exposures, hypoxemia and trauma are ascertained. A physi-

cal examination is completed, focusing on periauricular anomalies,

facial dysmorphisms, and ocular, palate or head and neck abnormali-

ties that would suggest syndromic etiology. Selective diagnostic

testing is typically initiated, which may involve Connexin and cyto-

megalovirus (CMV) screening. Next generation sequencing panel

testing can be offered to families if initial genetic testing is not diag-

nostic. High-resolution imaging of the temporal bone with multi-

planar image reformation is essential. Computed tomography

(CT) and magnetic resonance imaging (MRI) are utilized to assess

cochlear morphology and presence of the cochlear nerve, with MRI

providing superior evaluation of the neural elements.25 CT may be

sufficient if clinical history (eg, progressive loss) or an established

etiology (ie, Connexin) suggests normal nerve anatomy. MRI and CT

scans are both often done in cases of abnormal facial nerve anat-

omy, meningitis, severe inner ear malformations, or syndromic

patients with complicated anatomy (eg, CHARGE syndrome). Middle

ear status should be actively assessed, and management of otitis

media done accordingly. Pneumococcal vaccination status is

assessed and ensured to be up to date in accordance with recom-

mendations by the Centers for Disease Control (CDC), the American

Academy of Pediatrics (AAP), and the American Academy of

Otolaryngology-Head and Neck Surgery (AAO-HNS).26

Early evaluation by a pediatric speech-language pathologist pro-

ficient in hearing loss is performed to assess emerging speech and

auditory skills.27 Counseling a patient's family from diagnosis to

early surgical intervention requires a tailored approach as each fam-

ily may move at a different pace. Discussions must include etiology

and management, managing expectations about benefit of CI, and

emphasizing the importance of postoperative audiologic and

speech-language habilitation, and promoting listening strategies and

narration techniques important in post-CI habilitation.28 A social

work evaluation should be considered if any anticipated barriers to

obtaining care or compliance with the postoperative habilitation is

perceived.

4 | SAFETY AND FEASIBILITY

Surgical and anesthetic safety in very young children were initially

perceived as an obstacle to CI in this population; recent literature has

investigated and described both safety and logistical considerations in

implanting children <12 months of age, resulting in the long-awaited

reduction in approved age by the FDA.

4.1 | Surgical safety

Compared to older children, CI surgery in young children potentially

poses a greater challenge to pediatric otologists due to an underdevel-

oped mastoid tip, greater bone marrow content, thinner calvarium, rel-

atively superficial course of the extratemporal facial nerve, and more

delicate soft tissues.29,30 Thus, minor alterations to surgical technique

are considered in infants <12 months, with meticulous attention to

soft tissue handling and mastoidectomy drilling (Figures 1 and 2).29

The mastoid antrum and the facial recess are adult sized at birth; how-

ever, the mastoid bone undergoes rapid growth in the first year of

life.31,32 Infants <12 months have significant bone marrow in the lat-

eral one-third of the mastoid where pneumatization has not yet

occurred (Figure 3).30 Poor mastoid tip development places the facial

nerve at higher risk of injury from infiltration with local anesthesia,

and bony and soft-tissue dissection. Early use of a diamond burr dur-

ing the mastoidectomy can ablate bone marrow and provide hemosta-

sis. Hemostasis is critical, as there is a smaller circulating blood

volume in infants; hypovolemic sequelae can be seen with blood loss

>10% of total blood volume (ie, �80 mL in a 10 kg infant). Modern,

slimmer stimulator-receivers no longer necessitate drilling of a well to

recess the device. However, drilling a channel for the electrode in the

mastoid may reduce trauma to the array in infants with thin soft tis-

sues. Device fixation has been described in an attempt to reduce the

risk of implant migration, although many surgeons now prefer secur-

ing the stimulator-receiver in a tight periosteal pocket (Figures 4 and

5).33 Families are counseled of a more prominent appearance of the

internal devices, due to the small, curved skulls as well as thinner skin

and subcutaneous tissue.

Surgical complications may either be encountered intra-

operatively or postoperatively.34 Major complications include

device failure/extrusion, severe soft tissue infections, cerebrospi-

nal fluid (CSF) leak, cholesteatoma, and any issues that require

F IGURE 1 Postauricular incision marked out. Marked level of
bony external auditory canal is approximately 1/3 superior from the
palpated mastoid tip
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surgical intervention; minor surgical complications include skin

infection, hematoma, and other problems that can be managed

with conservative management and do not threaten the

device.35-37 Despite distinct anatomic and physiologic factors, the

majority of studies reveal that CI surgery in young infants is both

safe and surgically feasible. In a prospective study examining

300 CI recipients ages 1-5 years with an average follow up dura-

tion of 4 months, Bhatia et al reported an overall rate of 2.35%

and 16% for major and minor complications, respectively. The

authors described a trend towards increased complications in

recipients younger than 2.5 years of age (29%), although this did

not reach significance (P = .12).36

Studies that investigated post-operative complications specifically

in children <12 months also demonstrate the overall safety of early

implantation. In a large retrospective review of institutional and

national data, O'Connell et al demonstrated no significant differences

in either surgical or medical/anesthesia-related complications after CI

between patients <12 months and those 12-18 months.38 The inci-

dence of a 30-day post-operative surgical complication using the

American College of Surgeons National Surgical Quality Improvement

Program (ACS-NSQIP) pediatric database was 3.6% for infants

F IGURE 2 Offset periosteal and skin incisions. View is angled
superiorly

F IGURE 3 A, Non-
pneumatized marrow space in
lateral mastoid and Koerner's
septum. B, Koerner's septum
opened and lateral semicircular
canal and antrum level visible. C,
Koerner's septum opened,
revealing border of pneumatized
air cell space with lateral marrow
bone. Round window visible in
facial recess. Note the relatively
high mastoid tip

F IGURE 4 Cochlear implant electrode array after round window
insertion
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<12 months compared with 3.2% for infants 12-18 months

(P = 1.0).38 In a similar large retrospective review of 1278 patients

from the ACS-NSQIP database, Kalejaiye et al showed no significant

differences in complication rates (2.73% vs 1.48%, P = .96) when

comparing CI recipients <12 months (n = 73) to those >12 months.39

Patients <12 months were noted to have longer mean operative times

(191 minutes vs 160 minutes, P = .0015), which may be attributed to

smaller skull size and less developed mastoid cavity with more bone

marrow. Due to thinner skin flaps in very young infants, there have

been concerns about increased risks of soft tissue complications

including skin breakdown.37 However, Kalejaiye et al reported a soft

tissue complication rate of 1.33%, which is comparable to other

reported rates in the literature.35,39-41

4.2 | Anesthesia safety

The majority of CIs are performed on a non-emergent basis and on

infants with relatively good physical status based on the American Soci-

ety of Anesthesiology (ASA index), which reduces the overall anesthetic

risk.42,43 Hoff et al retrospectively examined the safety and effective-

ness among 39 young children implanted <12 months and reported no

major anesthetic complications, which is consistent with several other

studies.30,34,35,41,44-47 Medical or anesthesia-related complications after

CI in infants can include re-intubation, respiratory failure, seizure,

stroke, cardiac arrest, sepsis, and death.38,39

Innate physiologic differences in infants that increase the risk of

anesthesia include greater oxygen demand and less oxygen reserve,

underdevelopment of the sympathetic response, decreased cardiovas-

cular reserve to compensate for hypotension, and hypercarbia that

can result in apneic response instead of hyperventilation.30,48 The

incidence of anesthesia-related complications has declined over

the past several decades, but the incidence of morbidity and mortality

in infants <12 months is still higher than for children >12 months and

adults.42,43,49,50 Cohen et al demonstrated that the greatest

anesthesia risk is during the first month of life, although this may be

confounded by more invasive and complex surgical interventions in

these infants.49 Keenan et al showed that the risk of cardiac arrest

among infants <12 months was 19.7 per 10 000 anesthetics with gen-

eral non-pediatric anesthesiologists compared to none for pediatric

anesthesiologists.50 The authors acknowledge that these statistics

should be interpreted cautiously but emphasize that the safety and

use of general anesthesia in infants <12 months is improved with the

involvement of pediatric anesthesiologists.30,42,50

There has been significant public health debate regarding the risk

of general anesthesia among the pediatric population due to concerns

for neurodevelopmental sequelae.51 However, a prospective,

randomized-controlled trial, commonly referred to as the general

anesthesia (GAS) trial, showed no association between a short expo-

sure of general anesthesia (<1 hour) and neurocognitive deficits.52,53

These findings are supported by two cohort studies, known as Pediat-

ric Anesthesia Neurodevelopment Assessment (PANDA) and Mayo

Anesthesia Safety in Kids (MASK), that analyzed similar outcomes.54,55

Of note, the FDA amended its initial 2016 warning on the use of gen-

eral anesthetics or sedatives in young children (<3 years) to suggest

that repeated or prolonged exposure (≥3 hours) may be associated

with neurocognitive deficits, which is primarily based on preclinical

studies.51,52 Further research is warranted to determine the impact on

neurocognitive outcomes for patients with multiple or prolonged

anesthesia exposure.52

5 | LANGUAGE AND SPEECH OUTCOMES

The role for earlier CI is generally accepted due to improved develop-

mental outcomes compared to older counterparts.47,56-63 Here, we

highlight and review studies that focused on children implanted

<12 months and the associated impact on language development,

speech perception, and speech production outcomes.

5.1 | Language development

Karltorp et al demonstrated that children implanted between 5 and

11 months reached age-equivalent levels of language understanding

and improved vocabulary outcomes earlier than children implanted

between 12 and 29 months.64 Nicholas et al also analyzed standard

scores on receptive vocabulary (Peabody Picture Vocabulary Test,

PPVT) and expressive and receptive language (Auditory Comprehen-

sion and Expression Communication Scales of the Pre-School Lan-

guage Scale) at 4.5 years of age. The authors showed that children

implanted between 6 and 11 months (n = 27) achieved higher scores

on all measures compared to those implants between 12 and

18 months (n = 42).65 The preponderance of other studies demon-

strated similar results regarding improved language trajectories among

infants implanted <12 months.66-73

In a retrospective study, however, Leigh et al showed no signifi-

cant difference in the rate of receptive language growth between

F IGURE 5 Coiled array in small mastoid, held in place with
absorbable gelatin sponge
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those children implanted <12 months (0.90) compared to those

implanted between 13 and 24 months (0.92).74 These results were simi-

lar to previous studies suggesting a limited advantage of performing

CI < 12 months compared to those implanted between 13 and

24 months.42,75,76 High maternal educational level is associated with

language development, which has been previously cited as a con-

founding factor that can influence hearing outcomes.67,70,74,77 Another

inherent limitation with some of these results is that direct comparisons

between groups may be confounded by differences in the length of

device experience. For example, if language assessments are completed

at 36 months, patients implanted <12 months have more time to

develop language compared to infants implanted at a later age.46 The

majority of studies suggest that early implantation <12 months may

reduce the adverse effects of auditory deprivation and lead to improved

language development, including better vocabulary and linguistic out-

comes.64,66 In a recent systematic review, Bruijnzeel et al confirmed

these findings and demonstrated that children implanted <12 months

led to improved spoken language acquisition and speech recognition

compared to those implanted between 12 and 24 months.78

5.2 | Speech production

Similar to language development, early implantation can result in

improved language expression, vocal development, and speech pro-

duction/intelligibility compared to implantation later in child-

hood.35,79-81 Recent studies suggest additional benefit with

implantation <12 months but there is less robust data directly com-

paring speech production between respective cohorts. This is likely

attributed to the inability to accurately test articulation and rate

speech intelligibility until children are older.46

Leigh et al showed that children implanted <12 months (n = 16)

had significantly higher speech production scores than those

implanted between 13 and 24 months (n = 16) using the Diagnostic

Evaluation of Articulation and Phonology (DEAP) at least 2 years

post-implantation.74 Colletti et al also demonstrated that 5 years after

CI activation, 100% of children implanted <12 months had speech

intelligible to the average listeners, while 67% implanted between

12 and 23 months, and 61% implanted between 24 and 35 months

had developed similar intelligible speech.69 Early implantation has also

been shown to lead early onset of babbling, which is a critical land-

mark in prelexical development.41,82

5.3 | Speech perception

Speech perception abilities may improve with earlier implantation

<12 months of age, but this literature is less clear of an advantage.

Much early literature was limited or did not have direct comparisons to

older implant cohorts.34,35,45 Challenges in testing infants includes using

checklists or waiting until an appropriate age for open-set word test-

ing.46 Some studies suggested that speech perception outcomes may

not be significantly associated with earlier age of implantation.64,66,74,83

However, in a long-term (10 years of CI use) prospective cohort study,

children implanted <12 months had significantly better auditory results

based on both Category of Auditory Performance (CAP) and Infant-

Toddler Meaningful Auditory Integration Scale (IT-MAIS) scores com-

pared to children implanted between 12 and 36 months.69

Colletti et al also showed that infants implanted <12 months had

significantly better grammar skills (P < .001) and non-auditory cogni-

tive performances compared to children implanted later using the

Griffiths Mental Development Test (GMDS) and Leiter International

Performance Scale-Revised (LIPS-R). Despite a small sample size, the

improved outcomes on the GMDS and LIPS-R suggest that early audi-

tory stimulation may significantly impact the development of complex

cognitive functions due to increased sensory input integration.69

In a compelling, prospective multicenter study, Dettman et al

overcame some of the limitations of previous studies by using stan-

dardized measures of communication. The authors analyzed speech

perception, speech production and language skills among children

implanted between 6 and 12 months (n = 151), 13 and 18 months

(n = 61), 19 and 24 months (n = 66), 24 and 42 months (n = 82), and

43 and 60 months (n = 43).46 There was a significant relationship

between age of implantation and speech perception; the mean open-

set word, phoneme, sentence scores were significantly better for

those implanted before 24 months of age compared to the older

groups but not specifically for those implanted <12 or 18 months of

age. Importantly, however, children implanted between 6 and

12 months had significantly higher speech production outcomes

(DEAP) and overall language standard scores (Clinical Evaluation of

Language Fundamentals, CELF; Preschool Language Scale, PLS; PPVT)

compared to older groups. A greater percentage of children in this

cohort also demonstrated language performance within the normative

range by school entry. This robust study highlights the role for

CIs < 12 months and its positive impact on language development,

speech productive and cognitive skills.46

5.4 | Neurocognitive and executive function

Recently, novel information has emerged on the impact of auditory dep-

rivation on neurocognitive abilities, beyond listening and spoken lan-

guage. Executive function (EF) is a term for a set of functions involved

in “the cognitive control and oversight processes needed to undertake

planned goal-directed activities.” EF consists of multiple components

such as working memory, controlled attention and goal direction, self-

monitoring and inhibition, organization, and cognitive flexibility.13,84

Nicastri et al found that children implanted under 2 years of age gener-

ally did well on EF domains of flexibility and inhibitory control, and that

children implanted under 12 months of age performed better.85

6 | COST EFFECTIVENESS

CIs are known to be a highly cost-effective surgical intervention

regardless of age.86,87 Cheng et al conducted a cost-utility analysis
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and demonstrated that the lifetime net expected savings for children

receiving a CI was $53 198.88 In a prospective longitudinal assess-

ment, Semenov et al highlighted that early CI (<18 months of age)

was associated with greater and longer quality of life improvement,

increased net societal savings, and improved economic outcomes.89

Earlier implantation may also provide cost benefit with better employ-

ment opportunities and decreased psychosocial and educational sup-

port systems over the long term.90 Colletti et al showed that the net

savings to society for infants implanted <12 months was approxi-

mately 21 000€ when compared to those implanted between 12 and

23 months.86 This significant net savings to society for children

implanted <12 months further supports the role for early

implantation.

7 | ADDITIONAL FACTORS

The decision to proceed with CI is a shared-decision making process

and should be determined on a patient-specific basis. There may be

justifiable reasons to perform surgery after 9-12 months. Limitations

can include family indecision, progressive hearing loss, or complex

medical conditions increasing the risk and morbidity of early implanta-

tion. While early CI clearly improves language development, age of

implantation is just one of a multitude of variables that influence out-

comes.73 Duchesne et al analyzed 49 peer-reviewed studies that

examined age at implantation as a variable and concluded that age at

implantation only has a moderate influence on the central compo-

nents of language.73 Other factors including pre-operative residual

hearing, developmental delay, and mode of communication can signifi-

cantly impact language outcomes. Family characteristics like socioeco-

nomic status, education level, participation in the intervention

programs, and parent-child interactions have also been reported to

influence language development among infants with CIs.21,79 Despite

many of these additional and dynamic variables, the age at implanta-

tion is one factor that otolaryngologists can influence by helping fami-

lies navigate this process in order to promote early implantation when

feasible.

8 | CONCLUSION

Due to recent technological advancements and increasing evidence

supporting early implantation to limit auditory deprivation, the indica-

tions and criteria for pediatric CI have now evolved to allow for

implantation as young as 9 months with certain devices. Historically,

surgical safety, anesthesia-related risk, and other logistical consider-

ations have been viewed as potential deterrents for CI in very young

infants (<12 months). Recent studies demonstrate that early CI

(<12 months) is both safe and surgically feasible with minimal post-

operative complications when compared to older cohorts. There are

an increasing number studies supporting early implantation based on

improved speech and language development skills. Lastly, age at

implantation is one of many factors that influences patient outcomes,

but it is critical that the otolaryngologist guides the multidisciplinary

team to help parents make informed decisions about interventions

and management in a timely fashion.
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