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INTRODUCTION

The human body is an assenbly of remnarkabl e bio-
mechani sns i gneously integrated and incorporating design
features whi ch cannot be duplicated as well or as com
pletely by our current engineering knowl edge. There are
however, a grow ng nunber of artificial organs being

manuf actured on a production |ine basis.

The success statistics for a kidney/heart inplant
Is increasing clay-by-day. In viewof this patients are
often curious to know whether their ear also could be

inplanted in a simlar nmanner.

Most often, there is the msconception that the "new
ear can serve as well as any other normal ear. Throw
away the rotten one and replace it with an efficiency one
seens to be the feeling generated especially anong the

nore optimstic patients.

Unfortunately, the ear is one nature's gifts which
man has found difficult to replieate. In case of a
ki dney/ heart inplant it is the organ which is inplanted
but in a cochlear inplant it is the sensation of hearing

whieh is surgically sinmulated. As professionals, we are
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aware that the cochlear inplant has its limtations.
VWileit does a lot and is a marvel in itself; there

are both' pluses' and ' mnuses' involved in using it.

Thi s independent project has been devel oped as
a handout to solve sone of the queries a person nay
have wth regards to cochlear inplants. It addresses
the foll owi ng issues:
(1) What is a cochlear inplant? How does it function?
(2) Some basic issues involved in practical usage.
{3) Candidacy for cochlear inplants - Can anyone use

a cochl ear inplant?
(4) Cochlear inplants for children
(5) Myths and facts.

(6) The cochl ear inplant programre.

VWhatr is a cochlear inplant? How does it function?

The cochlear inplant is a device that puts snai
amounts of electrical current near the hearing nerve. The
nerve "hears" this electrical current as sound.

In other words its an electronic device, a part of
which is inplanted in the ear and a part of which is worn

externally like a hearing aid. It produces an electrical
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signal that hypasses the damaged/missng hair cells to
profound sensori-neural hearing loss ad directly

stimulates the remaining auditory (natural) elements.

For a better understanding of what a cochlear
implant is; it isimperative to have some know-how

regarding our ear ad its functions.

Ou ear is a wondeful organ of hearing. It is

divided into: External Ear

Middle Ear

Inner Ear
Soud travels in the forms of waves via the external ad
middle ear into the inner ear. At the inner ear, the
mechanical sound energy is converted into electrical
energy. The electrical energy is then transmitted to

our brain which gives the sensation of hearing.

Tiny cells in the inner ear (cochlea) called hair

cells are responsible for this conversion (transduction).

When someone has sensori-neural deafness; it does not
necessarily meen) that the hearing nerve is dead. In mos
cases: the hearing nerve is good (or practically good) but
the hair cells in the cochlea are dameged or destroyed.
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Because of this there |la no nechanismto turn sound into
electrical current. The nerve cannot 'fire', so no sound

I's heard.

A cochl ear inplant has the sane function as the
hair cell. It turns sound into electrical current to
stinulate the hearing nerve. A word of caution at this
juncture. DO NOT GET OVER- ENTHUSI ASTIC. Thi s does not
simul ate normal hearing. Wat exactly is its contribution

wi |l be discussed in the follow ng sections.

A ven belowis a pictorial representation of a com

pari son between nornal ear and inplant ear functioning.

NORVAL | NNER EAR FUNCTI ON

Transmission
Mechanical - Flectrical “:fisxve . Brain
. energy ’ - energy {mpalises

Auditory
nerve

T . W e - - o

-izpglese Brain
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EAR WITH COCHLEAR IMPLANT

Electrical energy------- Never impulses  ------ Brain

Vi a H ectrode

In the i nner ear

"Cochlear"” in 'cochlear inplant' refers to the cochl ear

part of the inner ear which is the place fromwhich the

device stimul ates nerve fibres that enables the brain to
hear sound, "Inplant" refers to way the device is

surgically placed under the skin behind the ear.

COVPONENTS G A COCHLEAR | MPLANT

Al though there are presently a variety of cochlear
I npl ants around the world, they all hare the sane basic
conponents. The cochlear inplant is conposed of two main

parts:

(1) The internal part which is surgically inplanted.

(i) The external part which is worn on the outside of
t he body.

THE EXTERNAL BODY: - It is the one which turns sound into

electrical current. It consists of a mcrophone, a signa

processor and an external induction coil (Fig.No. 1).



How the Devrce Produce Hearlng Sensatlon Step By Stop

- G

1 Sound is received by
M|crophone

. 5 Transimitter sends code across skin to:
" Receiver

6 Receiver stimulator converts code to.
.. electrlcal- signals

2 Sound is sent fro

8 -Signals are recognized
Microphone ‘as.sounds, by: the:brain
to Speech .hearing sensation
Processor

7 Electrical signals are sentto Electrode
*.to stimulate hearing nerve febers™

‘4 Codeis senttotransmirtter

3 Speech Processor selects and codes-
useful sounds
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The m crophone pi cks up the sound changes it into
smal | electric current and sends it to the signal proce-
ssor. The signal processor nodifies the electric current.
The electric current is sent by way of a cord to the
external coil and changed to a magnitic field. Wiuen the
external coil is held over the internal coil, the magnetic
field causes the current to flow through the interna

coil and the electrodes. The electric current "stimul ates

t he hearing nerve.

Pl acenent

The signal processor is about the size of a body
type hearing aid. Patients carry it in the way they find
nost confortable. Men usually put it in a coat or shirt
pocket. Wdnen usually put it into a cloth bag and tuck
or pinit intotheir blouses. Sone put it into a pouch
hung around their neck or strapped to their chest, waist

or shoul der. Young children can wear it strapped around

t hei r back.

The m crophone is put into one of several places:
(1) Mount ed on eyegl ass franes.
(11) In aloosely fitted earnold which goes into the ear

on the sane side as the inplant.
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(iii) Fitted over the ear.

(iv) Wpped to the cochl ea.

The external coil mnust go directly over the skin
that covers the internal coil, even by 1/8th of an
i nch, the sound will becone softer or fade away conpl etely.
Hol ding the external coil in place is therefore crucial,

It is held in place by a magnet incorporated into the
i nternal coil

Cochlear implants can be of several types. These

vary dependlng upon several aspects vis.
stnqio

sipie’

_'_znﬁ.at the cochlea
" (Iantracochl cu:)

'-13 Nnmbtr,af p;net;ne.a'




TERM NOLGOGY:

1) Electrodes and channels- Electrode pairs represent
positive and negative polarity contacts between which
electric current passes. A cochlear inplant can have one

or several electrode pairs.

It is inportant to renmenber, that the sound falling
on our ear is not of a uniform nature. It is conposed
of different types of waveforns. At any given nonent it
can include, Iow md/high frequency sounds or a conpl ex
m xture of two/all of the above. Therefore, greater the
nunber of electrode pairs, greater will be the information
received at the brain. The word 'channels' is,used to
desi gnate t he nunber of electrode pairs that are conveying
different stinmulus waveforns. Typically, the nunber of
channel s equal s the nunber of electrode pairs. Each el e-
ctrode receives a different waveformduring stinulation.
In a fewcases the nunber of channels is |less than the
nunber of electrodes. In such a case, sone/all electrodes
recei ve the sane waveform Thus, its inportant to distin-

gui sh between channel s and el ect r odes.

Singl e and nmul ti pl e channel s:

Single electrode systens are limted because they
can only be single channel devices. Miltielectrode systens

caa be either single channel or multichannel.
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In the normal ear, as explained above, the travelling
wave function to separate the frequency conponents of
speech. D fferent conponents stinmulate different regions
on the hearing nerve. This is precisely what mul ti channel

systens attenpt to stimulate.

Extracochlear vs. intracochlear

Extra cochlear implants have electrodes placed outside
the cochlea, usually with active electrode in the base of
the cochlea (near a region called round window). Intra
cochlear implants have electrodes placed inside the cochlea
(usually inserted through round window). Advantage of intra-
cochlear stimulation is that it places the electrodes close

to the hearing nerve. Less current is therefore required.

There has been some concern expressed over intracoch-
lear placement. It is feared that this might cause bone
growth and damage nerve fibres. Although the long-term
(30-40) years effects are unknown, mawy patients have used
cochlear implants for over 10 years with no apparent decre-

meat in their performance.

Anaogue and pulsatile

Current presented on the electrodes can be a continuous

analogue waveform or a series of pulses. Anaogue waveform
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can convey all the information about the speech signal.
Dfferent nerve fibres are stinulated at different tines
of the wavef ormdependi ng upon the current reaching the
fibre.

Pul satile stinmulation neans a series of pul ses Wich
represents a digitised sanple of the original sound wave.
It usually results in synchronous neural discharge

correspondi ng to pul se onset.

Tr anscut aneous vs. Per cut aneous:

These refer to the two general ways of passing the
stimulus fromthe speech processor to the electrode. In
a transcut aneous systema transmtter worn outside the

skin is coupled to a receiver placed under the skin.

| n percutaneous system the signal is directly trans-
mtted through the skin via a wire connecti on between
t he processor and a plug inserted into the skull. Such
systens do not require either a transmtter or receiver

The advantage here is that |ess power is required.

However, the external plug is susceptible todirt,
noi sture and nmechani cal danage end it provides an external

entrance for infection.
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SOVE QUER ES A USER MAY HAVE

What kind of batteries does a processor use?

The processor uses two 1.5V al kaline batteries, the

type used in body hearing aid.

How | ong do the battery |ast?

Approxi mat el y t hree weeks.

Can t he signal processor be taken off at night?

Yes, It can be taken off any tine it is not wanted.

Its inmportant however to turn off the volune contro

on the processor so that the batteries are not drained
of f.

W1l having the inplant interfere with sports such aa
football, swinmmng, cricket etc?

No. Wen engaged in these activities, the external
part is renmoved. Sane as the hearing aid is renoved.
A bl ow on the side of the head woul d not be nore
serious after the inplant than before. One can parti -
cipate in contact sports, but a hel met shoul d be worn

in sports such as football.
Does t he cochl ear inplant ever need repairs?

Yes.
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Wiere are the repairs done?
Sone of the mnor repairs can be done at the clinics
where you receive your stimulator. For all the najor
ones, it nust be sent to the manufacturer. This
address wi Il be provided in the warranty for the coch-
| ear inplant.
Does the inplant user pay for the repairs?
Wien the warranty expires, the inplant user is respon-
sible for all costs. Details regarding warranty varies

dependi ng upon pl ace.
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MYTHS AND FACTS ABQUT YOUR
COCHLEAR | MPLANT

M/t h - Wth cochlear inplant people hear nornally.

Fact - Patients who have had nornal hearing and have
l ost it say that sound heard through a coch-
lear inplant is very different from nornal
hearing. Gadually, over a period of nonths;
t he sound becones clearer and it is reported
to be a mechani cal sound. They can tell that
sonmeone is talking or that there is nusic but

t hese are not cl ear enough to be under st ood.

Patients who have never heard before,
(congenital deafness) report of sensations in
t he head that gradually, over a period of nonths
becone sensation in the ear. These patients

| earn that the sensations are caused by sound.

Mth - Acochlear inplant is akin to a kidney/heart
| npl ant .
Fact - A cochlea can never be truly repl aced.
M/t h - One does not need nuch tine to learn to use one's

I npl ant .
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- Learning to use your inplant well is a long pro-
cess of learning to use a new type of sound. A
great deal of learning is done in the first year
but users never stop |earning about sound through
the inplant. It is not unusual for a long tine
I npl ant user (3 years or nore) to report that
t hey heard a new sound or that they still cannot

i dentify certain sounds.

- An inplant user knows that kind of sounds he is
heari ng.

- At first all sounds, sound al nost alike. Wth
training and experience patients learn to tel
di fferences between sounds. Cenerally, wth
practise they can identify nore and nore sounds.
Patients who renenber what sounds are |like |earn
to recogni se sounds around themfairly easily.
Congeaitally deaf patients nust first |earn that

sound can be neani ngful, then they can recogni se

sone sounds.

- Cochlear inplant users can follow what people are

sayi ng wi thout |ooking at them

- No. People can hear other people talking but

cannot understand them through hearing al one. They
cannot know what the other person is tal king unl ess

they face himand |ip read.
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Cochl ear inplant helps |ip reading.
True. Inplant users can hear the rhythm pattern
and intensity of speech. They report that sound
along with watching face and |ips makes |i pread-
ing easier. The amount of benefit derived will
al so depend upon the person's a priori'experience
wi th sound and speech. Congenitally deaf may not
benefit as nmuch as those who once had heari ng.
| npl ant users can differentiate between voi ces.
Many users report that sounds sound the sane at
first. Intinme, nost can differentiate between
mal e and fenal e voices. Sone of themmay |earn
to recognise famliar voi ces.
| npl ant users can hear their own voi ce.
Yes many say the sound of their own voice is strange
at first. Very mechanised is the conplaint
hi s voi ce sounded |i ke Donal d Duck? After severa
weeks, they report their voi ce sounds nore natural .
An inplant can help control the volunme of a person's
Voi ce.
| npl ant users can control the volune of their voice

in two ways.
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1) They learn since they can hear their own voice.
2) The Inplant allows themto hear background noi se.

Moat patients learn to control the vol une of

their voi ce depending upon the |evel of background

noi se.
| npl ant users can use the tel ephone.
They cannot use the tel ephone to carry on a norm
conversation but they may use the tel ephone in a
limted way. They can hear it, ringing and differen-
tiate between a dial tone, busy signal, ring or a
voi ce on the phone. However, it may be necessary to
use a tel ephone amplifier to hear these sounds. They
can tell how many words/syllables the other person
speaks. This enables themto give or receive a
limted nmessage using a code. The same may be | earnt
in therapy if desired.
The inplant user understands TV better
Many patients do not find it useful while watching
TV. It should be borne in mnd the lip reading is
an essential part of a cochlear inplant user. Most
TV characters including news broadcasters are very
difficult to speech read and this nakes understandi ng
difficult. Conpeting sounds such as |aughter, nusic,

background noi se al so may cause interference.
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- Inplant users enjoy nusic.

- Not true. Misic is different fromwhat they renenber.
Misic i s usual ly described as a junbl e of noises.
They can hear the rhythmof nusic and this hel ps
t hemdi stinguish it fromspeech. They cannot tel
many pitch differences however and cannot tell one
song from another. Some of the users however, enjoy
being able to hear rhythm and many can tell the
di fference between two instrunents. Qhers fee
t hey do not get enough information to enjoy mnusic.
Patients who are congenitally deaf are not acoustoned
to the sound of music as normal hearing are and
therefore enjoy it nore than those deafned |ater in
life.

- Very soft sounds can be heard with an inplant.

The inplant allows patients to hear sounds that are
of a nediumor loud intensity. Very soft sounds
such as whi sper will not be heard.

- Certain equipment around the inplant may pose a
pr obl em

— True. (1) If the signal processor is on and the
| npl ant user is within 50 ft, of a powerful two-way

radio transmtter they may hear a | oud sound.
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Powerful transmtters are usually found in police
cars, anbul ances or construction equi pnent. (2)
Usi ng any el ectroni c device such as hair clippers,
near the internal coil may cause the inplant user
to hear a sound like a hum WUsually this sound
Is soft. But, if the electric device is powerful
the sound may be |l oud. No damage is done to the

internal coil but it may be unconfortabl e.

| npl ant effects tinnitus.

Many have found that they have less tinnitus while
using the inplant. Usually the reduction occurs
only on the side of the inplant. Not all patients
however, have a reduction i n headnoi se.

| npl ant users can tell the direction fromwhich the
sound i s com ng.

No. The only exception is if a hearing aid is worn
on the opposite ear or a patient has/inplants on both

ears.

It is hoped that the. above facts woul d have
cl eared many of the m sconceptions an inplant user

m ght have had.



SURA CAL R SKS

I's an inportant consideration for a potential inplant
user. The surgical approach for the cochlear inplant is
essentially a mastoid operation and i nvol ves the sane risks
as ot her common otol ogi ¢ procedure: infection, facial
paral ysis and anaesthetic risks. These are all unusua

conplications and are often not serious in inplanted patients.

There is not sufficient data on the long termrisks
of the electrical stimulation of the auditory nerve. How
ever, there have been no serious conplications observed in

users.

Q her concei vabl e risks, of cochlear inplantation
m ght be an increase in otologi c synptons such as tinnitus
or diziness. A though tenporary changes in these synptons
often occur followi ng aa otol ogic surgery, there has been
no permanent increase in synptons as a result of the coch-

| ear inplant.

Anot her di sadvantage is the susceptibility to interna
coil. If an inplanted coil device fails,revision surgery
under |ocal anaesthesia is essential. |t should be borne

inmnd that this device is arehabilitative device. No
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matter what "benefit" can be shown on objective neasures,
no benefit will occur unless the patient uses the prosthe-
sis. WIlingness to useis an inportant indicator of its

subjective value to the individual. Mst users wear the

device all day long every day. This is inspite of its

rat her bul ky size and frequent expense of buying batteries.
The use of inplant by profoundly deaf individual nust be
regarded as the ultimate judgenent that it is of signifi-

cant benefit.

So far, we have discussed in lay-nman terns. Wat a

cochl ear inplant person hears. Technically he hears thus -

Audi tory war bl e tone threshol ds can be obtai ned across
t he frequency range tested (125-8000 Hz). Wth the signal
processor set at MCL for speech threshol ds range approxi -
mately from30 dB H. to 65 dB H. at all frequencies which
neans at 45 to 55 dB HL, Thus, inplant patients can hear
sonme soft and nost nedi umand | oud sounds that occur in the
envi ronnent (eg. nornal conversational speech occurs at
around 55 dB HL). Patients can also scoresignificantly above
chance on a nunber of closed set auditory discrimnation

tasks that include speech and environnental sounds stinuli.

Patients can tell differences in intensity and timng
very well. Frequency discrimnation is good for |ow frequen-

Ci es.
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WHO IS THE CANDIDATE FOR A COCHLEAR IMBLANT?

Not all patients of profound sensorineural deafness
are eligible for cochlear implants. From the last one
decade or so, cochlear implants have received wide spread
publicity - and people often assume anyone with deafness
is eligible. This is not so an individual must satisfy
the following minnum criteria before he can go in for a

cochlear implant.

| . Residual hearing:

- The patient must be totally deaf ie. in technical
terms he must have no audiometric response even at madinum
equipment |imits. This is especially applicable to the

speech ranges.

He must be unable to get any aid from even the most

powerful of hearing aid.

- The second test involves some surgery. When the
electrode is placed close to the round window and stimulated.
Ore must get a positive response. In other words, testing

must indicate that atleast a few auditory fibres are present.

There should be normal m ddl e ear and eustachi an tube
functi oni ng.
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Good lip reading ability will assist post-operative

rehabilitation procedure.

|1 Etiological factors:

Causes for profound sensorineural deafness are many.

Certain cases of sensorineural deafness that m ght prevent

i npl antation are:

a) Tenmporal bone fractures which results in extensive
cochl ear danmage,

b) Bilateral acoustic neurem.

c) Congenital malformations Involving the cochlea.

d) Certain disease processes or syndrones in which deaf ness
I's present with other neurological/physical disabilities
that may not make an inplant feasible. Wth physical dis-
abilities a patient may find it difficult to undergo the
compl ex and | engthy rehabilitation process,

e) obliteration of cochlea following neningitis should be

rul ed out through tonography of the cochlea.
I11 Age of the subjects:

Earlier only subjects ranging in age from (18-65 years)
were consi dered. O date children as young as 2 years have

been inplanted. Adults over the age of 75 years have al so



been inplanted. Age initself is no longer an inportant
variable in patient selection provided the subject is in
good health for general anaesthesia and all other selec-

tion criteria are met.

| V. Age of onset of hearing | oss:

Onset of hearing loss is no longer an inportant vari-
able in subject selection. A grow ng nunber of both adults
and children with congenital |osses are being successfully
implanted. |n case the deafness has been acquired consequent
totoxic or traumatic causes, a mninumof 12 nonths nust
el apse after the first recognition of total (profound) deaf-
ness to allow for every possibility of spontaneous inprove.
ment of deafness. However, nost practical purposes, the

acquired hearing | oss patients are at an advant age.

V. Psychol ogi cal factors:

a) Non-institutionalised patients are only usually considered
as candi dat es.

b) Cognitive dysfunctions (mental retardation etc) m ght
severelyretainda subject's ability to integrate and use
m ni mal auditory cues.

c) Mdtivation of the candidate is another inportant factor.

Candi dat e nust have realistic expectations.
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COCHLEAR | MPLANTS FOR CHI LDREN

Over the past fewyears, there have been rapid

advances in this area of cochlear inplants. Post-inplanta-

tion results with children have been very prom sing.

Fol l owing are the major benefits:

a) Positive effect on devel opnent of speech and | anguage.

b) Positive effect on devel opnent of central auditory
nervous system

c) Better speech perception.

Selection criteria: The ones outlined below are quite
general because each child must be considered in light
of his’her own particular circumstances.

Paediatric patient selection criteris:

Bilateral profound deafness
- Ages (2-17 years)

- No radiol ogical contradictions.

Candi dat es shoul d
* Denonstrate little or no benefit fromanplification.

* Be enrolled in an educational programme with a strong

audi tory/oral conponent.
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* Be psychologically and notivation ally suitable.
* Have appropriate famly and educational expectations

and support.

O'HER RELATED BEN FI TS TO CH LDREN:

Besi des those benefits related to communi cation skills,
there are a nunber of other areas for potential benefit to
children fromthe inplant. Sound is inportant for the
quantity, quality and effectiveness of the child s expe-
rience with objects. Noises nade by objects and by actions

upon obj ects excite the children towards explorati on.

Early experience with sound may be inportant in deve-
| opi ng basi c concepts about sound and its neani ngful ness
Sone early opportunities to |l earn that objects produce
sounds, that sound signals an action in the environnent
and therefore the sound contains neani ngful infornmation
about events in the environnent may be an inportant deter-
mnant in whether a child can later in |ife make use of

auditory i nput.

HELPI NG YOUR CH LD USE H' S | MPLANT :

The best way to hel p children get the nost fromthe

inplant use is to nake listening fun. |t takes alot of
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practice to learn howto use auditory infornmation the
i nplant can provide. It is nost inportant toset
realistic goals for children. Al sounds heard through
the inplant are initially simlar. For this reason, the
child shoul d not be expected to respond to his/her nane
being called in a noisy environnment (classroom) or to
make sense of sounds occuring simultaneously. Wth
practi se, however, these goals can be acconplished. Spend
a short tine each day on auditory training tasks within
the child' s capabilities. Tasks such as devel opi ng spon-
t aneous awareness to sounds or discrimnating environnental
sounds fromone anot her, speech from non-speech woul d be
appropriate. This should be donewith sets of two, three/

f our sounds.

Initially work upon gross discrimnation about envi -
ronmental sounds. For eg. the child may be asked to
di stingui sh one fromtwo door knocks; or a door knock from
a bell. The nunber of itens included is gradually increased.
Next discrimnation of speech sounds from environnent al

sounds i s worked upon. Do not expect the child to nake
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fine discrimnations without speech readi ng cues. It
woul d not be realistic to expect the child to discrim-
nat e between several one syllable words with simlar

vowels. This will only make the task frustrating and

listening is no |onger fun.
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THE COCHLEAR | MPLANT PROGRAM

A person going for a cochlear inplant has |ots of
queries regarding the nature of hospital stay, duration,
cost etc. The follow ng section attenpts to answer any

such queries an individual may have.

There are six parts to a cochlear inplant program
a) Selection-two days
b) Pre-surgery appointments, surgery and hospital stay-
three days.

c) Basic guidance - This occurs six nonths after surgery
and takes approximately 20 hours of tine with a

t her api st.

d) Six months followup - Occurs six nonths after the
first day of rehabilitation and takes approxi mately
two days.

e) Annual followup - This occurs at one year intervals
fromthe first day of rehabilitation and takes approxi-
mat el y one/two days each year.

The two nonth wait before stinulation begins is nece-
ssary to ensure that the incision heals completely. El ec-
trical stimulation begins once the incision is healed and

the snelling is gone.
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The basi ¢ gui dance progranme has three main parts:

a) Fitting the device -This involves setting and adj ust-
I ng the signal processor so that sound is confortable.

b) Audiological testing -This is done to see if the
sotting is correct and to neasure What the patient is
heari ng before any training.

c) Learning to use the device - This involves the training
that will teach the patient howto use the sound heard
through t he signal processor. D fferent techniques that

hel p make commni cation easier wll also be taught.

Appoi ntnents for the basic gui dance programme are
schedul ed at tinmes that are convenient for both the patient

and t he t herapi st.

Whenever possible, it is adviseable to have a cl ose
friend, relative, spouse acconpany the patient to the basic
gui dance sessions. This person can take part in the therapy
session and can assist the patient with hone assi gnnents.

He/ she can gi ve support at hone.

Once the basic training has been conpl eted and adequat e
i nformation received, the foll ow up sessions need not be

provided at the sane inplant clinic.
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Some cases ey require intensive training. This
might be suggested by the therapist to improve specific
skills such as speech reading, speech/noise production
or critical listening. In other cases, the patient mey
want to continue working with the therapist to improve

these skills.

Follow- up sessions:

(i) The six-month follow-up session includes the following -
1) Updating of equi pment
2) Adjusting and resetting signal processor
3) Testing
4) Additional training if required.

(ii) The first annual follow up occurs one year after the
person receives the cochlear inplant ie. one year after
t he basic guidance periode Subsequently the patient
I's expected to report to the clinics once a year for

as long as the doctor feels its necessary.

Team work in cochlear inplantation:

Cochl ear inplantation is not the domain of the otol ogist
alone. Surgery is infact a small part of the entire process.
Several allied professionals work together to make this

process a success. The followi ng join hands -
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Otologist
Audiologist
Physician
Speech Ther api st
Teacher of the deaf
Psychol ogi st and psychi atri st

Techni ci an
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MISCELLANEOUS

Some information that may come in handy for a

potential user.

Sone addresses where cochlear inplantation is done:

Addr ess Appr axi mat e cost

1. Guys Hospit al Unknown
University Col | ege
London.

2. University of CA Rs. 3, 00, 000
San Franci'sco (for hardware
Storz, USA. only)

3. Vijaya Hospital Rs. 1, 50, 000
Arcof Road
Vadapal ni
Madr as.

Addresses of patients in our country who have been operated.

1. Bobby Parwane
6, H%el y

Kanal
Peddar Road
Bombay,
2. Ashi sh Kanath
c-18
Century staff flats
World

Bombay.
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