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What is a Cochlear Implant?

An electronic device

Designed to help severely to profoundly deaf
individuals who gain little or no benefit from

How does it work?

Microphone: detects sound

Speech processor: The external speech processor
captures sound and converts it into a pattern of digital
signals.
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Children fitted with cochlear
implant

2006-07:
221 had unilateral Cl (England)
22 (Wales)

446 under assessment




Who has a cochlear implant?

Permanent sensorineural hearing loss
Severe to profound

Now in technology

Most implants now fitted in UK have ear level
processor, not bodyworn

Processing strategies are faster, trying to develop a
relationship to human ear which allows appreciation
speech and music

Changing size of bodyworn
device

Ear level devices
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Now in surgery

Softer techniques (minimally
invasive surgery) to
conserve residual hearing
and vestibular function




Now in surgery, ct

Daycase, even for bilateral Cl

Very low complication rate <3.6% major
(Lin et al, 2006; Postelmans et al, 2006)

Now in (re)habilitation

Moving back from using local resources to
direct therapy in Cl programmes: listening

Auditory verbal therapy

Now: Changing Criteria

Babies and infants-NHSP.

Critical factors associated with
outcomes

General
— Age at implant

— Language

— Length of deafness before implant

Age of implantation: less than 3
years?

More likely to be using oral communication than children
implanted later (Gibson etal, 1998)

Early implantation, before 3 years, beneficial as language gap

Age of implantation: less than 2
years?

Rate of language development
faster (Gibson etal, 1998)

90% integration into mainstream
kindergarten (Govaerts et al, 2002)




Age at Implantation: under 12
months?

No problems with
surgery

Very high perception
scores within 3
months of CI

Does diagnosis make a
difference? No??

Waardenburg (2%) (Cullen et al, 2006)

Connexin 26 (20-50%)

-less language impaired (Kawasaki et al, 2006)

-same additional problems as other children (Wiley et al, 2006)
Usher 1 achieve more independence (Damen et al, 2006)

Meningitis — same outcome as congenitally deaf
- same range of additional needs (Nikolopoulos et al, 2006)

Progressive hearing loss without other problems
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Anatomy axial T2 MRI IAM’s

Labyrinthitis Obliterans

Axial T2W images of IAMs:




Labyrinthitis Obliterans
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Enlarged Vestibular
Aqueduct

Diagnosis make a difference?
maybe...

Strongest predictors of speech
perception and intelligibility were
general development and cognition
—40% variability (Edwards et al, 2006)

8/40 children had brain
abnormalities (Lapointe et al, 2006)

Autistic spectrum disorder - poor
speech perception eanestietal, 2006)
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Diagnosis make difference?

ichel Dysplasia
Absolutely...

Severe cochlear anomalies

Hypoplasia or aplasia of cochlear nerve
(Bamiou et al, 2001)

Severe developmental delay so that
unable to benefit from habilitation

Progressive neurodevelopmental/health
conditions
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Anatomy axial T2 MRI IAM’s

Comparison of Speech Perception Performance According to Imaging Results

Wu, C.-C. et al. Arch Pediatr Adolesc Med 2008;162:269-276.
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If it be now, ‘tis not to
come; if it be not to

Bilateral severe-profound sensorineural hearing loss
Little or no benefit for speech understanding from

Referral Guidelines for Paediatric m

Cochlear Implants Royal National
Throat Nose & Ear Hospital

Now: bilateral implants?

Localisation of sound

Speech perception in background noise (peters et
al, 2007)

Bimodal=HA + ClI

?better music appreciation (Cl users reognise

the original music but not melody alone,
(Vongpaisal et al, 2006)

If bilateral -?simultaneous
?sequential

Sequential better than bimodal at
localisation <20 deg (Litovsky et al 2006)







