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.__.hearlng loss to have hearlng and |mproved
communication ablility by inserting tiny
electrodes which bypasses the damaged hair
cells in the cochlear and directly stimulates the
Cochlear Nerve producing signals that can then

ﬁnterpreted by the brain as sound.
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Called 'BIONIC EAR’




IS TORICAL BACKGROUND

m—ﬂdlfﬁﬁﬂerveﬁnmulaﬂon described by
S— Djourno and Eyrieries (France)
1961 — Encouraged William House to develop Cochlea
Implant
= OTHERS: Simmons, Michaelson, Banfai, Chouard, Clark,
Eddington and Hochmairs
= 1973 — First wearable Single Channel Cl developed by
House.
= 1978 — First Multichannel Cl by Clark
= 1981- First Pre-school aged child implanted.

T|II date — over 200,000 CI performed so far. a
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SPEECH CODING STRATEGIES:
FEATURE EXTRACTION AnaIyS|s of speech S|gnal and extraction

~ATtilter’bank separates the speechiintofreguency bands,
transmitting full speech waveform, not just extracted features. -



ANTS IV OJ rIEARING

| —m“travels bVITJbI’a]Q n of a_llternatmg phases of co’mpresn _—
and rarefaction

~ = Pinna and ear-canal directs the sound towards the tympanic
membrane (TM).

= Tympanic Membrane conducts the sound through the ossicles to
the footplate of stapes to oval window

= sound travels from oval window though the scalawvestibuli and
Sscala tympani

= The Bekesy wave causes the movement of basilar and tectorial
membranes which are hinged at.different points. The movement

es a “‘shearing” effect which bends the hair cell stereocilia. .. =~
ﬁbendmg depolanses the hair cell aggﬁﬁgce Sendngraiiereniaiiss

Fnerve to the brain™
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How We Hear: The Physiology of Sound
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CONDUCTIVE

« SENSORINEURAL (?NERVE
DEAFNESS)




o main parts——-—i — e
~ The internal ‘Implant:

consists of an electronic package and

magnet that is placed in the temporal bone .

and an electrode array that Is placed inside
the cochlea.

%-external part
nsists ﬁh@ﬁMS coil and a‘!
pProcessor.
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2. A cable carries the sound to the speech processor.

3. The speech processor filters, analyses and digitises the
sound into coded signals.

4. The coded signals are sent from the speech processor to
the transmitting antenna, or coill. “

JEttont , they are conyverted™
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6 Ih_'FM rad|0 S|gnals are sent or transmltted ) —
,__-the cochlear-implant under the skin by electro-
magnetic induction.

e —

/. The cochlear implant delivers the electrical energy.
to the electrodes (up to 22 Electrodes) in the
cochlear, based on the coded signals from the
Speech processor.

2

T —
ﬁeelect ,[ateiheﬂm'y nerve fibres;
- [Ical sound Infermation te the brain.

*** REMOTE CONTROL FOR SPEECH PROCESSOR
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———— —;zéAdult Cﬁ“]dren —

—Unknown | 64.3% 61.7%
Hereditary 21.4% 21.7%
Meningitis 1.8% 8.3%

Meniere’s Disease 1.8%
Otosler03|s 1.8% -
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= Neuro-Otologist or Ear Surgeon (Otologist)

= An Audiologist / Audiological Scientist.

= A Radiologist to read the CT Scan of the
Inner Ear.

= Speech and Language Therapist. _a
' Psychologist.or. Counsel  ———




]J\]VES TIGATION
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= Tympanometry.

= ABR
= Soundfield Testing
Hearing in Noise Test (HINT) —

Early Speech Perception test (ESP)

Meaningful Auditory Integration Scale (MAIS)
Lexical Neighbourhood Test (LNT)

nternal auditory symmetry, mastoid pneumatlsatlon and status oft
the middle ear.



CRITERIA

eaf child must be issued Wlth"hlghpowere learing aids:
| blnaurally Acceptable hearing aids include: Phonak Supero Phonak
- Aero.311, Phonak Power Max 411, Oticon Spirit Il SP.

Hearlng aids must be set optimally using the Modernisation of Children’s
Hearing Aids Services (MCHAS) guidelines.

The deaf child must be consistently wearing their hearing aids for at least
6 hours per day across various environments (e.g. home, nursery,
school etc). Children who are referred without hearing aidicompliance
will be discharged back to local services until compliance Is achieved.

The deaf child must be suspected to have a severe to profound (greater
than 90dB floudr fcrlequency average) unaided hearing loss. Audiogram
einclude

-
af.child musthave eﬁen tested ObjeCtIV%WEh a click evoked ™
ﬁ [EMIRESPONSE (ABR) Igh frequency Steady
StatelEvoked Potentials (SSEP) and has a greater than 90dB

The deaf child will have an average, low frequency, aided hearing loss of
gredater than 40dB, and an average, high frequency loss of greater than
50dB



PRE-OPERATIVE EVALUATION
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- Case Hlstory aﬂ6=l—lear1ng.A|d Hlstory
~ = Appraisal of'Expectations (Hearing with Cl is different)

= Commitment to attend all scheduled appointments
during first year.

= Attendance of Cochlear Implant Support. Group.

= The risks and complications of surgery. To be
discussed and give printed sheets. :

ISGUSS thewarious dewces avallable and explain et
> hat TM‘ﬁ
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~ = Routine Preparation

« = Under'GrA:; Endotracheal Intubation with continuous
Intraoperative facial nerve monitoring.

= Post auricular Incision

= Mastoidectomy with bone overhang. —

= Facial recess is opened

= Cochleostomy at the round window must be adequate

Part of Temporalis muscle is removed and a seat is formed for the i
ernalreceiver. Suture tunnel holesiareidrilled iadjacentitoth esisss
‘ ' SIKATIES. ——

osed’in layers. Head dr'essing fors24nrs
= QOperation takes about 3 hours.
= Could be done as day cases, some 2-3 days In hospital.



~ = STEPS.IN THE FIRST FITTING
Usually after 1 month after surgery.
1. Determine magnet strength for the transmitter
2. Measure electrical threshold levels -
3. Measure electrical comfort levels.
4. Sweep electrode array and determine appropriate
pitch perception ,
alanc@‘volume of comfortilevels acrg‘sgéw

/. Manipulate map for comfort *



POST OPERATIVE CARE

8 D‘l"scuss anﬁfaemenstrate speech processor —
~ control.

9. Demonstrate and dispense items in accessory
Kit
10. Warranty Information E

11. Aural rehabilitation — practice with patients,
learning to listen through CI; discuss
ﬂaptatlon and expectatlons and involve other

embWem
- 12 A9 t'day, 2'weeks, 1 month and 3

months




OUTCOMES

= The duration oﬂﬁ‘“ear.lng_ros_s SRS tei’of —
SEeVere or profound deafness, the greater. the benefit is

~  likely to be.

= Status of the cochlea - some children are born with a
malformed cochlea which can prevent insertion of cochlear.
Implant or impact on the expected benefit with'a'cochlear
Implant

srpmedical.conditions - In some.children other medical

sonditions (for.example an apnsﬂes%mar nwvam

IMPact UPBRIEXPECIEMOUTCO efits.

e

= Additional intellectual or language difficulties will also
Impact upon expected benefits and outcomes with a
cochlear implant. Social factors also.




~ = Genera ——— S TRE——

- Faciallweakness or Paralysis (rare).
Wound Infection.
Cerebrospinal fluid leakage
Meningitis —
Usual risk of Anaesthesia

discussed with patients pre-operatively. -
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-l IN'USA $45“6®6""—'I'6$105 OOO PER
"PERSON IMPLANTED

= IN UK - ABOUT £50,000 PER PERSON
IMPLANTED




FACTORS AFFECTING OUTCOWNE

— Agé at the UﬁSET’OTdeafness

i
= Post lingual deaf perform better than

prelingual
= Duration of deafness
- Surgery




RESULTS
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= Ei mprovesauditory CUEes, speech dlscrlmlnatlon
_==——and Speech-production.

0 Best candidates are

a) Post lingually deaf adults with a short duration of
deafness. -

b) Children implanted at a young age:
Postlingually deaf children in aural programs

ﬁéj@gressmore rapldly .
ﬂngeﬁflts Ij |mplanted at an older age.
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= Cl combined with hearing aid _ "
= [ntegrating high freguency information
provided by a cochlear implant with low

frequency information provided by a hearing
aid.

1 Coil

’— : @ Processing Unit

€ Controller Unit with battery rack

€) Dual microphones

- ¥ ’ [
—— . Earhook
f ® Custom-made Acoustic Component
The Acoustic Component is
custom-made to suit your ear for
comfort and superior sound quality,
while minimising feedback and




— Hearlng aid is attached to the temporal bone

behind the ear with titanium screw which
fuses with the bone (Osteo-integration)
within six weeks.

= Transcranial conduction of sound to the

ﬂehlear.
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Hﬁ_ |dale eaf—'implant Was lnvented In the early 90's.
__I.he first patient was implanted’in 1996. FDA approval

was granted in 2002. There are over 800 middle ear
Implant recipients worldwide.

= Sound Is picked up from the Audio Processor and IS
transferred across the skin electromagnetically to the
Implanted receiver. The receiver then transmits the
signal to the floating mass transducer which directly
Jibratesithelessicles (copying theway a “normal® ear
ar cham) and Sendsihersign
[cularmotion moves the fluid in'the
&2 that stlmulates the hair cellsiinithe cochlea.
The hair cell movement stimulates the auditory nerve,
which sends the signal to the brain for interpretation.
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BDRAIN STEM [IMPLANT
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|
S— In natlents havmg'surgery for Acoustic
_=.——'~—
Neurema in patients with Neurofioromatosis
2 (NF2)
= Electrodes are placed on the Cochlear
Nucleus

N — —
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o Better ComTTT[Tnm"atlon = 90% .

H

= |ncreased Confidence - 82%
= More social oppportunities — 62%
= |mproved job performance — 33%
" Additional job opportunities — 28%

-

-
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