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• Recall members of the cochlear implant team 
and their roles

• Demonstrate knowledge of expanding 
cochlear implant candidacy criteria

• Compare differences in adult candidacy and 
pediatric candidacy criteria

• Apply information learned to help modify 
diagnostic and therapeutic approaches to 
complex clinical cases

Learner Objectives for the day 
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CI Team
• The PATIENT and the 

FAMILY
• Surgeon: Otolaryngologist 

(ENT) Neurotologist
• Audiologist
• Speech-Language 

Pathologist
• Early Interventionist
• Hearing Therapist
• Psychologist
• Teacher of the deaf
• Administrative Support

• Coordinator/Scheduler
• Social Worker
• Group Home Managers
• Early Interventionist
• Geneticist 
• Pediatrician 
• Nurse
• Mainstream Teacher
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“A brain can only organize itself around the 
sensory stimulation that it receives.” 

(Cole & Flexer 2007)
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• How much therapy is enough? 
– One to two 1-hour sessions per week
– Amount needed to close the gap in language and speech 

development directly proportional to the delay
• Type of therapy? 

– Ongoing and consistent
– Requires expertise and specialized training

• SLPs, pediatric audiologists, educational audiologists, teachers, 
early interventionists
– They do not receive enough specialized training in graduate school to 

successfully work with children with hearing loss
– Expand your skill set with additional training

Habilitation & Rehabilitation

(Lindemark et al 2014) 
(Mohr et al 2000)
(Lin et al 2009)
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• What happens when a child who could benefit 
from a CI does not receive one? 
– Decreased quality of life
– Increased societal cost 

• What happens when a child who could benefit 
from a CI receives one and the appropriate early 
intervention? 
– Reduced societal cost over the course of a lifetime
– The savings to society may be as high as one million 

dollars over the lifetime of an individual born with 
severe/profound hearing loss (Mohr et al., 2000).

Habilitation & Rehabilitation

(Lindemark et al 2014) 
(Mohr et al 2000)
(Lin et al 2009)
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from a CI does not receive one? 
– Decreased quality of life 
– Increased societal cost 
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from a CI receives one and the appropriate early 
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– Reduced societal cost over the course of a lifetime
– The savings to society may be as high as one million 

dollars over the lifetime of an individual born with 
severe/profound hearing loss (Mohr et al., 2000).

Habilitation & Rehabilitation

(Lindemark et al 2014) 
(Mohr et al 2000)
(Lin et al 2009)

American Cochlear Implant Alliance was 
awarded a grant by Oberkotter Foundation 
to update the seminal Project HOPE study 
published in 2000 by Mohr et al to study 

the impact of pediatric cochlear 
implantation.
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The brain reorganizes itself to receive 
input from other senses, primarily vision. 

Cross-Model Reorganization

This process reduces auditory neural 
capacity.  

Cole, E. B., & Flexer, C. (2007). Children with hearing loss: Developing listening and talking birth to six. San 
Diego, CA: Plural Publishing, Inc.

Impact of the Absence of Sound
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Starting with the foundation 
of hearing
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“With the technology and early 
auditory intervention available 

today, a child with a hearing loss can 
have the same opportunity as a 

typically hearing child to develop 
spoken language, reading, and 

academic skills.”

Doing “good” or meeting 
potential? 
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• Age of implantation to achieve best outcomes
• Habilitation practices including quantity and type
• School support
• Appropriateness of cochlear implantation in the 

child with other medical conditions;
• Appropriateness of cochlear implantation for 

children from diverse socio-economic situations
– Such as English as a second language, low parent 

education or income level
Sorkin 2013

Best Practice Clinical Guidelines for Pediatrics
Areas to Address
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PMSTB

Pediatric Minimum Speech Test Battery
• Emphasis on evaluating the child based on 

language development
• Emphasis on evaluating the child with 

background noise

Uhler K, Warner-Czyz A, Gifford R, Working Group P. Pediatric 
Minimum Speech Test Battery. Journal of the American Academy of 

Audiology. 2017 Mar;28(28). 232-247.
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https://www.vumc.org/cochlear-implant-lab/publication/pediatric-minimum-speech-test-battery
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PMSTB
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PMSTB
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Why should we test in noise? 

• Sanders (1965) reported average SNRs from 47 classrooms
– 17 Kindergarten: -1 dB (students louder than teacher) 
– 12 Elementary: +5 dB
– 12 High School: +5 dB

• Boothroyd (1997) and Wolfe et al (2013) report that children 
require a SNR that is around 5 dB higher than that of an adult in 
order to recognize words in noise with a similar level of accuracy. 
Children with hearing loss are at an even greater risk (Finitzo-Hieber
and Tillman, 1978; Wolfe et al., 2013)

• Appropriate to test both adults and children in noise 
– Reflect more real-life listening conditions to aid us in our decision of 

whether or not to implant
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Advanced Bionics - Pediatrics

• P960058 (Advanced Bionics) – HiResolution Bionic Ear System 
Indications For Use: 
– The HiResolution Bionic Ear System is intended to restore a level of auditory sensation to 

individuals with severe-to-profound sensorineural hearing loss via electrical stimulation of the 
auditory nerve.

– Children 
– 12 months through 17 years of age 
– Profound, bilateral sensorineural deafness (>90 dB) 
– Use of appropriately fitted hearing aids for at least 6 months in children 2 through 17 years of 

age, or at least 3 months in children 12 through 23 months of age. The minimum duration of 
hearing aid use is waived if x-rays indicate ossification of the cochlea

– Little or no benefit from appropriately fitted hearing aids, which is defined as: 
• In younger children (4 years of age) –

– A failure to reach developmentally appropriate auditory milestones (such as spontaneous response to name in 
quiet or to environmental sounds) measured using the Infant-Toddler Meaningful Auditory Integration Scale or 
Meaningful Auditory Integration Scale or <20% correct on a simple open-set word recnogition test (Multisyllabic 
Lexical Neighborhood Test) administered using monitored live voice (70 dB SPL)

• In older children (>4 years of age) -
– Scoring <12% on a difficult open-set word recognition test (Phonetically Balanced-Kindergarten Test) or <30% on 

an open-set sentence test (Hearing in Noise Test for Children) administered using recorded materials in the 
soundfield (70 dB SPL)
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Cochlear Americas -
Pediatrics

P970051 (Cochlear Americas) – Cochlear Nucleus Cochlear Implant 
System Indications For Use: 
The Cochlear Nucleus Cochlear Implant System is intended to restore a level of 
auditory sensation via the electrical stimulation of the auditory nerve.

– Children 
– Children 9 to 24 months of age who have bilateral profound sensorineural deafness 
– Children two years of age or older may demonstrate severe to profound hearing loss 

bilaterally 
– Limited benefit from appropriate binaural hearing aids, which is defined as: 

• In younger children –
– Lack of progress in the development of simple auditory skills in conjunction with appropriate amplification and 

participation in intensive aural habilitation over a three-to-six-month period. 
– It is recommended that limited benefit be quantified on a measure such as the Meaningful Auditory Integration 

Scale or the Early Speech perception test. 
• In older children –

– ≤ 30% correct on the open set Multisyllabic Lexical Neighborhood Test (MLNT) or Lexical Neighborhood Test 
(LNT), depending upon the child’s cognitive and linguistic skills. 

– A three-to-six-month hearing aid trial is recommended for children without previous aided experience. 
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MED-EL Pediatrics
P000025 (Med-El) – Med-El Cochlear Implant System Indications For Use: 
The Med-El Cochlear Implant System is intended to restore a level of auditory 
sensation via the electrical stimulation of the auditory nerve. 
• Children 

– 12 months to 17 years 11 months must demonstrate a profound, bilateral 
sensorineural hearing loss with thresholds of 90 dB or greater at 1000 Hz.

– Lack of hearing aid benefit is defined as: 
• In younger children –

– Lack of progress in the development of simple auditory skills in conjunction with appropriate 
amplification and participation in intensive aural habilitation over a three-to-six-month period 

• In older children –
– < 20% correct on the Multi-syllabic Lexical Neighborhood Test (MLNT) or Lexical Neighborhood 

Test (LNT), depending upon the child‘s cognitive ability and linguistic skills 
– A three-to-six-month hearing aid trial is required for children without previous experience with 

hearing aids. Radiological evidence of cochlear ossification may justify a shorter trial with 
amplification.

18
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MED-EL Pediatrics SSD FDA 
Approved Indications

P000025/S104 (Med-El) – Med-El Cochlear Implant System Indications For Use: SSD 
• Children 

– 5 years and above with single-sided deafness
• (SSD) or asymmetric hearing loss (AHL), where:

– SSD is defined as profound sensorineural hearing loss in one ear and normal hearing or mild 
sensorineural hearing loss in the other ear.

– AHL is defined as a profound sensorineural hearing loss in one ear and mild to moderately 
severe sensorineural hearing loss in the other ear, with a difference of at least 15 dB in pure 
tone averages (PTAs) between ears.

• Profound hearing loss is defined as having a PTA of 90 dB HL or greater at 500 Hz, 
1000 Hz, 2000 Hz and 4000 Hz. 

• Normal hearing is defined as having a PTA of up to 15 dB HL at 500 Hz, 1000 Hz, 
2000 Hz and 4000 Hz. 

• Mild hearing loss is defined as having a PTA of up to 30 dB HL at 500 Hz, 1000 Hz, 
2000 Hz and 4000 Hz. 

• Mild to moderately severe hearing loss is defined as having a PTA ranging from 31 
to up to 55 dB HL at 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz.

19

Evaluation Protocol
Pediatric
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• Greatly improved measure when 
compared to the Hearing In Noise 
Test for Children (HINT-C)

• Recorded

• Multi-talker babble as noise

Pediatric AzBio Sentences
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Phrases in Noise Test (PINT) 
Schafer et al 2012

Chomper the Gator
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• Primarily utilized in preoperative 
and postoperative assessment of 
pediatric patients

• Recorded

• Can use single talker or multi 
talker presentation

Multisyllabic Lexical Neighborhood Test Word 
List & Lexical Neighborhood Test Word List
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• Closed set task
– *optimal to utilize open set recorded materials to 

determine cochlear implant candidacy when able 

• Can use this recorded

• There is a low verbal field of 4 closed set version 
with manipulatives for very young children. 

• There is a standard version field of 12 closed set 
with picture pointing options for a child with more 
advanced vocabulary

Early Speech Perception Test

There are Spanish AZBIO Lists for Adults, There are Spanish Word 
Lists for Peds, Spanish ESP for Peds

24
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Early Speech Perception Test
Low Verbal Version

25

Early Speech Perception Test
Standard Version

26

Don’t forget about verification 
and validation in pediatric 

patients!
Pediatric Guidelines from ASHA and AAA
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• Advanced Bionics: 
– “Use of appropriately fitted hearing aids for at least 6 months in 

children 2 through 17 years of age, or at least 3 months in children 
12 through 23 months of age. The minimum duration of hearing aid 
use is waived if x-rays indicate ossification of the cochlea”

• Cochlear: 
– “Younger children: Lack of progress in the development of simple 

auditory skills in conjunction with appropriate amplification and 
participation in intensive aural habilitation over a three to six month
period. “

– “Older Children: A three to six month hearing aid trial is 
recommended for children without previous aided experience.”

• MED-EL: 
– “Younger children: Lack of progress in the development of simple 

auditory skills in conjunction with appropriate amplification and 
participation in intensive aural habilitation over a three to six month
period” 

– “Older children: A three to six month hearing aid trial is required for 
children without previous experience with hearing aids. Radiological 
evidence of cochlear ossification may justify a shorter trial with 
amplification.”

Hearing aid trials - Pediatrics
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Wear Time
Park et al 2019

• Infant with normal hearing 
– Listens for 10 hours per day = 3650 hours of listening over the first year of life

• Infant with hearing loss 
– Using hearing aids part time (4 hours per day) 

• They would require 6 years to provide as much listening experience as that of a baby 
with normal hearing or a baby who wears hearing aids and/or implant sound processors 
all waking hours. 

• Toddler/preschool with normal hearing 
– Listens for 12 hours per day = 4,380 hours of listening per year 

• Toddler/Preschooler with hearing loss
– Using hearing aids part time (2.75 hours per day)

• They would require 9 years to provide as much listening experience that is gained over a 
single year for a child with normal hearing or a child making full-time use of the sound 
processors.

Although early FTU is not possible without surgery occurring at a young age, 
device placement does not guarantee use and does not predict language 

outcomes as well as age at FTU.
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• Widespread introduction of neonatal auditory 
screening (NHS) has enabled early diagnosis of children 
with unilateral or bilateral hearing impairment

• Identification and formal diagnosis is possible within 
days after birth, and hopefully no later than the first 
months of life. 

• Further diagnostics and the decision process for 
therapeutic treatments is now possible very early. 

Indications have changed

30
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What does UF Health do?
Pediatrics 

Chart Review
• Pertinent specialties and 

results
• Otolaryngology & Neuro-

otology 
• Speech-Language Pathology
• Audiologic history and results 
• Neurology 
• Early interventionist
• Developmental pediatrician 
• Psychologist 
• Imaging Reports

Case History
• Communication modality, 

goals, therapies, etc. 
• Medical comorbidities
• HA use and trial 

– Mandatory, funding issues, 
medical clearance issues? 

– Considerations regarding 
etiology, aidable hearing 

• Parent questionnaire, 
developmental tools (ELF, 
CHILD, others)

31

Audiology
• Detection audiogram, unaided, individual ears – Air conduction, SRT (possibly 

picture pointing)
– Work over a period or several appointments if necessary, to obtain 125 

Hz to 8000 Hz ear specific information
• Bone conduction testing 250 Hz – 4000 Hz 
• Best aided condition plus individual ears aided 
• ABR/ASSR for every child within this age range – ANSD considerations and 

Cross-Check
• Tympanometry DPOAEs from 1.5 to 12 if possible, for each ear, repeated twice 

in at least two sessions with compliant middle ear systems

• IT-MAIS, LittleEars, or similar measure 
• ESP Low Verbal- live voice – depending upon residual hearing and vocabulary
Speech and Language
• Speech and Language Evaluation required
Other Evaluations
• We may require developmental and neuro evaluations

• OT
• PT
• Early Intervention Referral

Pediatric CI Evaluation – Infant

32

Audiology
• Comprehensive audiological evaluation, tympanometry, otoscopy, otoacoustic

emissions
• ELF, CHILD, MAIS, MUSS or similar measure 

• Aided Assessment
– ESP Low Verbal and/or standard version- recorded (or live voice – depending upon residual hearing 

abilities)
– NU-CHIPs PB-k words (Phonemes optional) – recorded is ideal (MLV as last resort) @ 60dBA

– MLNT- recorded @ 60dBA                                  If >50% then
– LNT- recorded @ 60dBA

– Phrases In Noise Test (PINT)
– Pediatric AzBIO – best aided and individually aided – quiet, +10, +5, and with reduced volume (50 dBA) 

to simulate volume of peers

• ABR/ASSR for every child within this age range
Speech and Language
• Speech and Language Evaluation required
Other Evaluations
• We may require developmental and neuro evaluations
• OT
• PT

• Early Intervention Referral

Pediatric CI Evaluation – Young Child

33

Audiology
• Comprehensive audiological evaluation, etc

• Aided Assessments as follows: 
– ESP Low Verbal and/or standard version- recorded (or live voice – depending upon residual 

hearing abilities)

– PB-k words (Phonemes optional) – recorded is ideal (MLV as last resort) @ 60dBA

– MLNT- recorded @ 60dBA                                  If >50% then
– LNT- recorded @ 60dBA If >80%, then

– CNC- 50 words @ 60dBA

– Pediatric AzBIO or adult AZBio recorded @ 60dBA in quiet and individually aided, +10, +5, and 
reduced from 60 dBA to 50 dBA in quiet to simulate volume of peers

Speech and Language

• Speech and Language Evaluation 
Other Evaluations
• We may require developmental and neuro evaluations
• OT
• PT

Pediatric CI Evaluation - Older Child

*Consider using adult test battery for
higher language development to determine 

candidacy

34

Auditory Hierarchy

35

Balancing Pediatric 
Considerations

36
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Diagnosis of hearing loss
• Reliable diagnosis of bilateral hearing loss in children younger than 1 year of age is 

controversial among professionals 
– Danger of misdiagnosis 
– Potential risk of overlooking the presence and subsequent impact of additional disabilities 

that have not yet manifested at such a young age. 

• Should be diagnosed with a combination of behavioral audiologic assessments, 
objective audiologic assessments, parent questionnaires and scales of 
development, speech and language evaluation results…etc. 
– Cross-check principle

• All objective methods have limitations
– Identification of mild hearing loss (OAE, ABR, VRA)
– Differentiation of severe hearing loss from profound hearing loss (ABR) 
– ASSR – can provide more frequency-specific measurements with higher specificity and 

sensitivity with respect to diagnostics of hearing thresholds in children
– ECoG – determines the cochlear microphonic (CM), cochlear summating potential, and 

compound action potential (CAP

37

• Timing – language development
• Need to initiate hearing aid trial sooner 

rather than later
• Neural plasticity
• Developmental synchrony
• Determine if a noninvasive treatment 

option is more appropriate than surgical 
intervention

• Look at trying to determine etiology –
which may drastically shape the future 
path of that child

To sedate…or not to sedate? 

38

Hang, A., Roush, P., Teagle, H., Zdanski, C., Pillsbury, H., 
Adunka, O., & Buchman, C. (2015). Is "no response" on 
diagnostic auditory brainstem response testing an 
indication for cochlear implantation in children? Ear & 
Hearing,36(1), 8-13. 

39

Hang, A., Roush, P., Teagle, H., Zdanski, C., Pillsbury, H., 
Adunka, O., & Buchman, C. (2015). Is "no response" on 
diagnostic auditory brainstem response testing an 
indication for cochlear implantation in children? Ear & 
Hearing,36(1), 8-13. 
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CONCEPTUAL MODEL OF 
EHDI

UPPER: 
• Represents an expanding 

array of personal, familial, 
and societal functioning 
that is facilitated by the 
interventions

BOTTOM: 
• Represents a progressing 

filtering process that 
extracts babies with hearing 
loss from the newborn 
popular and delivers them 
to interventions

Comprehensive Handbook of Pediatric 
Audiology: Figure 15-1

41

Modes of Communication

42
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“When the ears do not work 
properly, the auditory center of the 
brain does not get the stimulation 
needed to grow and develop.  That 
is why an undiagnosed hearing loss 
in early childhood can permanently

affect a child’s ability to hear and 
understand subtle sounds and 

differences, even if the hearing loss 
is treated later (Flexer, C. 1999).” 

43

Family Checklist
• Recognize responsibilities
• Learn/educate for informed 

decisions
• Choose a communication 

mode
• Learn and begin using 

communication mode
• Communicate with child using 

chosen communication mode
• Research education 

approaches, programs, schools
• Start early, time is critical

• Always include child
• Determine the main 

communication model
• Include the entire family

44

• Asked SLPs in a variety of settings about their 
knowledge, skills, and comfort level working with 
individuals who are recipients of cochlear implants
– Example questions:

• “9. Approximately how many continuing education hours have 
you accumulated in the past 5 years pertaining to cochlear 
implants? (0 to 10 hours)”

• “10. Have you had children with cochlear implants on your 
caseload during the past year?” 

• “15. Do you see pediatric cochlear implant patients and their 
families prior to implantation?”

– Results: 
• 15.3% of those who reported that they had worked with 

children who are CI recipients, had no formal education related 
to implants. 

• Results also indicated that a large percentage of SLPs have 
limited knowledge of skills related to CIs.

(Cosby, 2010)     

General Trends in Knowledge 
among SLPs Regarding CIs: A Survey

45

ICIT for Audiologists and SLPs 

https://www.cochlearimplanttrainin
g.com/advanced-audiology-course

https://www.cochlearimplanttraining.com
/auditory-verbal-practicelsl-course

46

Counseling: An Ongoing 
Issue

Model behaviors you want 
the parent to do and have 
them do it!  
• Listening check
• Looking at the audiogram 

for the frequency 
information

• Looking over the lesson 
plan

• Verbalizing goals and 
skills to work on between 
appointments 

Make the parent the expert 
and the advocate
• Provide them with 

practice
• Knowledge of terms
• Knowledge of normal 

development
• Involvement in goal 

making
• Discussion of rationale 

47

Medical Considerations

48
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General Possible
Contraindications for CI

Relative
• Pulmonary conditions
• Cardiac conditions
• Hematologic conditions
• Uncontrolled epilepsy
• Not being available for 

rehabilitation
• Undiagnosed conditions due 

to patient age and lack of 
prevalent symptoms

• Age of implantation 
• Cognitive concerns 
• Social concerns

Absolute
• Absence of cochlear 

development demonstrated 
on CT and MRI
– Micheal deformity
– Cochlear atresia 
– Lack of auditory nerve

• Severe mental disease
• Severe mental retardation 
• Acute or chronic otitis media 

and mastoiditis without 
eradication for the disease

49

Possible Medical Contraindications to 
CI or special considerations

• Anatomical & physiological 
anomalies that preclude surgical 
intervention via a CI

• Absence of 8th cranial nerve
• Cochlear nerve deficiency

– Associated with poorer outcomes 
• Cochlear dysplasia

– Mondini
• Internal auditory canal narrowing 
• Temporal bone facture with injury 

to 8th nerve or cochleae structure
• Chronic otitis media

• Medical comorbidities 
– Concurrent Cerebrospinal Fluid 

(CSF) shunts/drains
• Anesthetic risks without 

approval/medical clearance 
– Cardiac clearance
– Neurology clearance

• Ossification of cochlea following 
pathology
– Recurrent episodes of bacterial 

meningitis prior to implantation
– Ossificans
– Otosclerosis

• Perilymph gusher/X-linked gusher

50

Pediatric Hearing Loss

• Most common birth 
defect

• Incidence Estimates
– 3-4/1000 have HL (12000-

16000 in US/year)
– 1:1000 have severe to 

profound Hearing Loss
• ~4000 children in US in 

2012

• 36% infant candidates 
receive CI in US

• Impact
– Sound awareness
– Speech understanding and 

language development
– Educational impact
– Employment opportunities
– Earning potential 
– ~$1 million per child 

lifetime costs (when 
untreated)
• 35% direct and 65% 

indirect (lost earning 
potential) 

51

What is the answer? 
Early Hearing Detection and Intervention (EHDI) 

Guidelines 

• Early Identification
– Hearing screening by 1 

month
– Coupled with full options 

disclosure 

• EARLY Diagnosis
– By 3 months of age -

sooner
– Type of hearing loss
– Medical diagnosis matters

• Family-Centered EARLY 
Intervention
– By 6 months of age
– Good signal (amplification, 

CI, sign language) 
– Speech and Language 

Therapy
• Focus on spoken language 

and auditory development
– Appropriate intervention 

window 
– Education 

52

The Otolaryngology Perspective

• Classification of hearing 
loss

• Diagnosis 
– Etiology & severity 
– Specific anatomical 

relationships 
– Identification of 

associated problems

• Referrals to related 
professionals 

• Treatment
– Medical or surgical 

• Tympanostomy tubes, 
surgical reconstruction

• Implantable devices

– Referrals for 
amplification and 
therapy 

• Prevention and Educate
• Communicate with 

professionals!

53

Etiology of Hearing Loss in Children
Congenital Sensorineural Hearing Loss 

Hereditary/Genetic (50%) 
• Non-syndromic
• Syndromic 

Non-genetic (50%)
• Perinatal infection 

(ToRCHeS)
– CMV responsible for 10% of 

the new HL (often 
asymptomatic)

• Maternal ototoxic exposure
– Aminoglycoside
– Thalidomide 
– Quinine

• Metabolic 
– Hypothyroidism

54
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Etiology of Hearing Loss in Children
Congenital Sensorineural Hearing Loss 

Genetics (~50%)
• Connexin 26, 30 (~10%) 
• Inner ear malformations 

(~30%)

Acquired
• CMV disease (~10%) 
• Ototoxicity 
• Meningitis 
• Other toxic (NICU) 

55

Etiology Does Matter

Identify other medical conditions 
• Heart           Jervell & Lange Nielsen (sudden death)
• Renal           Alport’s Syndrome
• Eye  Usher Syndrome (blindness)
• Neurological            Brown-Vialetto-Van Laere

Syndrome
– Type of auditory neuropathy. They have progressive 

neurological, vision, hearing loss, and motor problems. 
Meds/vitamin can stop and in same cases reverse 
symptoms. 

• Endocrine Pendred Syndrome

56

Etiology Does Matter

• Identify potentially poor 
prognosis
– Severe malformations
– Cochlear nerve disorders 
– Future blindness 

• Many have relevance to 
communication strategy 
choice

• Medical evaluation 
– Push for imaging to 

happen early on in the 
new JCIH document
• EVA, head trauma, 

progression - counseling

– No response ABR –
different road

57

CMV – Related Hearing Loss

• Prevalence - .58% 
of newborns
– 12.6% experience 

hearing loss
• 1/3 have clinical 

CMV
• 10% are totally 

asymptomatic 
– Most common 

non-genetic form 
of hearing loss
• 21% of all 

congenital HL
• 25% of all HL by 

age 4

• Varies in severity 
of HL
– Usually severe to 

profound
• Unilateral or 

bilateral 
• Frequently 

progressive
• Not easily 

diagnosed 
• Fluctuating 

vestibular disorder

58

CMV Hearing Loss 
Treatment

• Treatable when systemic 
CMV

• Treatment
– Valgancyclovir -> toxic 

• Treats life threatening CMV 
infection
– Liver and septic problems 
– White cell problems, 

neutropenia from tx

• Not approved for HL alone
– Vaccine trials are ongoing 

and other drugs being 
tested 

• Cochlear implants are 
usually very effective; 
however, due to the 
other disease related 
issues, the “path” may 
look different 
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Inner Ear Malformations

• Presentation is variable
– Moderate to profound 

hearing loss 
– Progressive hearing loss
– Mixed hearing loss 

• Avoid head trauma 
• Examples: 

– Mondini Malformation
– EVA 
– X-Linked Stapes Gusher 

• Cochlear implantation
– May have different 

issues 
– CSF leaks
– Facial nerve anomaly 
– Decreased performance

60
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• Severe to profound sensorineural hearing loss -> 
pediatric audiologist

• Limited benefit from HAs -> pediatric audiologist 
and speech language pathologist

• No middle ear pathology -> audiologist & otologist
• Present cochlear nerve and cochlea -> otologist 

• This requires complex interdisciplinary teamwork. 
Must become conversant in others discipline. 
– Sometimes we need to get out of our own way in 

order to get the device/technology/service to the 
patient.

– Remember scope of practice

Division of Labor 
Who does what? 

61

Essence of the Problem 
Pediatric Cochlear Implants

62

Otologist Issues

• Is the ear implantable? 
– What are the risks? 

• Bleeding
• Infection
• Facial nerve injury
• CSF leak
• Meningitis
• Vestibular problems
• Device failure

• If implanted, will it work? 
– Is there an 8th nerve 

present? 
• Accurate diagnosis with 

about 70% of the cases in 
question. That leaves us 
with about 30% of patients 
that we “try and see” if the 
CI will work

– Is the brain OK? 
– Will the child wear the 

device? 
– Parental/Family support? 

63

Cochlear Implantation

Normal Cochlear Implantation
• Anatomic/surgical 

considerations
• Hearing preservation

Special Situations
• Inner ear malformations 
• Post-meningitis ossification
• Cerebrospinal Fluid Gusher
• Chronic ear disease
• Acoustic Neuroma
• Single Sided Deafness

64
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Are all labyrinthine anomalies equal in 
terms of outcome/prognosis? 

EVA vs. CND? 

66
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67

What do we know? 
How can we counsel regarding 

prognosis? 

68

69

Impediments to a “Cochlear Implant Timeline” 
• “Factors that might delay this timeline include:

– delayed or inaccurate diagnosis
– inappropriate or delayed amplification
– inappropriate speech-language pathology treatment
– medical co-morbidities that delay diagnosis or preclude 

surgical intervention 
– conditions such as severe motor or cognitive developmental 

delays that hinder accurate auditory assessment
– diagnosis of auditory neuropathy spectrum disorder (ANSD)
– and lack of commitment by the family”

(Adunka & Buchman, 2009) 

70

Pediatric evaluation example 1

71

“The earlier and more efficiently we 
can allow a child access to 

meaningful sound with subsequent 
direction of the child’s attention to 
sound, the better opportunity that 
child will have to develop spoken 
language, literacy, and academic 

skills.”

Cole, E. B., & Flexer, C. (2007). Children with hearing loss: Developing listening and talking birth to 
six. San Diego, CA: Plural Publishing, Inc.

Evaluate the child and situation, not 
just the hearing loss
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