6/22/2021

.

1890
Qajiall ds)

Cochlear Implantation

daaf 4

d,.\aj\_,u.n“)nQ‘}}b)&ﬂ\}&_uy‘}udy‘}ua\f‘e.u\s
Biad daala — (gl bl A<

JsYl M\ 2021 2020 (o)l plal

1l (e i B (e JiS) dia

3% Alay g 4xid B Lisea Luad Alessandro Volta Jis

S Al el (B A5 sra et Jgf Al (S 5 Allad Al g
Sl &l Lglia aall el sl (IS i il g8 (anad
da 3 sala

i
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Premiers essais d'excitation électrique du nerf auditif
chez Phomme,

par micro-appareils inelus & demeure,
par MM. André Djourno, Charles Eyrits e Bernard Vallancien
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Timeline of the history of Cochlear Implants In USA

1985-1st cochlear implant system gained FDA approval
1990-FDA cleared Cochlear implant for children
1998-10,000 children implanted with cochlear implants

1999-FDA clearance for implants in children under 12 months
of age

2001-More than 36,000 implanted with a cochlear implant
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What is a Cochlear Implant?

Cochlear implant (Cl): a prosthetic replacement for the inner ear
(the cochlea) and is only appropriate for people who receive
minimal or no benefit from a conventional hearing aid

Cochlear implant bypasses damaged parts of the inner ear and
electronically stimulates the auditory nerve of patients with
severe-to-profound hearing loss to provide them with sound
& speech information
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Technical & Safety Issues

* Areas of biological safety examined are:
— Trauma & biotoxicity,

Electrical stimuli (effects on Inner ear components),
Risk of middle ear infection =» labyrinthitis

Most serious risk is middle ear infection spreading to the inner ear and
leading to meningitis

— Foreign material & dead space = virulent infection
* Intra cochlear electrodes better
* Problems with channel interactions,
* Accidental electric stimulations of other nerves (CN VII)
* Transcutaneous vs percutaneous
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VS How it works?

)

» Speech processor does not make the noise louder, but selects
out important information in the speech signal and then
produces a pattern of electrical pulses in the patient's ear

» It combines sounds on different electrodes with different
loudness (as close to the original sound as possible)

» Different electrodes produce sounds with different pitch

» Mapping is done so patients electrodes are adjusted to for
the loudest and softest loudness to be heard
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Vestibule

_ Le nerf cochléaire:

30 000 fibres afférentes
chez ’'Homme

(150 000 a 200 000 chez
les baleines)

— Cochlée

; cellies ciides
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i mambrane
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Fenétre ronde tympaniaue

L'organe de Corti

La cochlée ouverte

Les cellules ciliées internes:

—3500 cellules ciliées internes a la
naissance

—100 a 130 cellules par millimeétre

—Perte de 7% tous les 10 ans dés 20
ans
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Importance de dépistage universel

Prévalence pour 1000 naissances, 1,3 pour 1000
Comparaison avec d’autres pathologies soumises
a un dépistage:

* Hypothyroidie 0,25
* Phénylcétonurie 0,07
* Mucoviscidose 0,50
* Hémoglobinopathie 0,13
* Surdité congénitale 2,6

Mehl, 1998
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Surdité sensorielle

de I'enfant
Cause Cas sporadique de Cause
extrinseque cause inconnue geénetique
reconnue
20 230 % 30440 % 30440 %
en majorité
génétique récessif
(non syndromique) .
20225 % 10a15%

surdité familiale syndromique
(non syndromique)
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Tye - Murray, 2004:

Mild Hearing Loss: Hearing thresholds between 25 — 40dB HL.

Moderate Hearing Loss: Hearing thresholds between 40 — 55dB HL.
Moderate-to-severe Hearing Loss: Hearing thresholds between 55 — 70dB HL.
Severe Hearing Loss: Hearing thresholds between 70 — 90dB HL.

Profound Hearing Loss: Hearing thresholds greater then 90dB HL.
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Tableau 3 Perception et langage en fonction du degré de surdite.

Degré de surdité Perte moyenne Sons Développement du langage Age moyen
de0,5a4 kHz non pergus si début prélingual de diagnostic®
meilleure
oreille

Deficience auditive legere 21240 dB Voix chuchotée  Retard de parole :
ou erreurs de consonnes
lointaine (par exemple : tr/cr)
Déficience auditive 1% degré 412455 dB Voix moyenne  Retard de langage : langage 35 mois
moyenne *degré 56370 B a leieurs insuffisant pour I’age
metres
Déficience auditive 1% degré 71a 90 dB Voix forte Retard important, voire absence de 17 mois
sévere n - aplus langage
2%degré 81290 dB A
Déficience auditive 1% degré 91 100 dB Voix et bruits ~ Absence de diversification du babil, 11 mois
profonde 2¢degré 101a110dB  nonpercus absence de langage
F¥degrée 111a120dp  sauf trés forts
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Implant du trene eérébral
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A is invi you

First Cl in 1978 (Pr. A. Morgon)
Rebirth program in 1990
More than 550 Cl and ABI
A pluridisciplinary unit :
— Medical staff:
* 2surgeons
* 3 pediatric ENT
* 2 neuroscientists
* 1 geneticist
— Paramedical staff:

5 audiologists

5 speech therapists
2 psychologists

2 secretaries

1 coordinating administrative agent
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= L'enfant sourd congénital :
— Un implant quand ?

enfant sourd prélingual profond ou sévére

S ? { ;Apparewl\age auditif

0

gain en tonale?

- 4 N
"' Qarésem (_absent )

18 -24 mois

< 30%
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Vaccination Préopératoire Essentiel
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Interface de Programmation

Cable de Programmation

Ordinateur de réglage équipé du
logiciel de réglage SoundWave
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\ D?eux mesures sont nécessaires pour la MAP : H Les mesures de [a ‘

Niveau C 22 [aredfe] 17 [efsfssfe]-| 11 [iofs[s]s] & [s[s]-[2] 1 |
- - = - a
= g g
A =
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™ =
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Clhis 150 148 159 181
Tao 114 108 127 141
Gain o a o a
v DR 39 3% 40 3z 40
UFi13 938 1338 4313 7938
LFltss B13 1688 3688 6938

Niveau T

La différence entre le niveau C et le niveau T est appelée la dynamique.
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« Les patients implantés, c'est
comme une classe : il y a des
excellents, des bons, des moyens,
des mauvais. Les excellents, ce ne
sont pas forcément ceux qui se
donnent le plus de mal, et les
mauvais, ceux qui ne font rien »

Bernard Meyer
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The main issues in the field of
bilateral cochlear implantation

Possibility of improved speech perception (the main purpose
of implantation).

Secondly, improved sound localisation.
* mechanisms of sound localisation

* How bilateral CI might (or might not!) improve directional
hearing.

Lastly, and very importantly, the question of quality of life.
* Can bilateral implantation improve the quality of life?
* If so at what cost?

* Might it be possible to predict the potential improvement
in quality of life?

COCHLEAR IMPLANTS:
Some Likely Next Steps?

Use of bilateral cochlear implants;

Combined electric and acoustic stimulation of the auditory
system for patients with significant residual low-frequency
hearing;

Further characterization and application of new and higher
levels of neural control with implants;

Closer mimicking of processing in the normal cochlea, made
possible with the new levels of neural control; and
applications of new knowledge about factors that are
correlated with outcomes across patients to help close the
persistently large gap between the poorest and best
performances achieved with implants.

34
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Myths about Cochlear Implants

People with Cochlear Implants are
only able to distinguish
environmental noises, not
comprehend speech.

After someone gets a Cochlear
Implant, they're immediately able
to hear normally and talk on the
phone.

Cochlear Implants fix or cure
deafness.

...continued
A“Qw-’ Cochlear Implants weaken the skull

so if someone with a Cochlear
Implant gets hit in the head, they
will fracture their skull

Electrodes in a Cochlear Implant go
into the brain

Cochlear Implant surgery is brain
surgery

Cord for the Cochlear Implant
comes out of the neck

People with Cochlear Implants are
unable to go swimming




6/22/2021

36

Opinions in Favor of the CI

Gives accessibility to language at the
critical age for language acquisition,
assuming the oral method is used

Surgical procedure, while invasive, is

no more invasive than routine
operations such as a tonsillectomy
Gives access to a world of
education, social contacts, etc. as a
hearing child

Possible avoidance of being labeled,
teased, isolated, etc. as a “disabled”
child

Gives ability to be aware of sounds

Allows individuals to function more
“normally” in a hearing world
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Opinions Against the CI
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Clis ethically wrong. Being Deaf is a birth right and

not a disability

A large portion of the Deaf Community sees the CI

as a threat to its very identity

Implant perpetuates the idea that Deafness is a
disability that should be remediated

Invasive surgery should be reserved for life-
threatening situations, not simple life

enhancements

Offered the choice, many adults reject the implant.
Decisions are made for children when the long-

term effects are still unknown

Surgery makes a life-time commitment for a child

Uy,

NOT MY CHOICE...COCHLEAR IMPLANTS g
=

=



http://www.handspeak.com/byte/art/wrongway.html
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