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Cochle.r implanlalion epesenls lhe only

su@ssill poslhelic epla@menl ol spe.ial
sen$ry n.u6l tum$on in hu@ns. Tne rcms*-
able out@n6 in children who have r€@ived
€arly inreMnlion lor lhear hearing loss atlesls lo
ils swcess. This adicle will ansrer some orfte
queslions I am fieluen y asked about lhis lech-

1 Wh.t is lh. magnitud€ of lhe problem
.ochl6ar lmplanlation address€s? Ev€ry ye.r
3 out ol every 1000 newboms have a major
hearlng impaimenl maklng heaing loss the
mosl cohmon sensorydelicitin chiden Ths
means lhal33 babies are boo every day w th
heaing loss. ot these.95% are bom ro non.l
hea nq pa@nts. Sne headng ls essentratlor
lhe developmenl ol spoken language, lhese
ch dro b@ a massive hurdle to effeclire @-
nun@xon, even wilbio |hen own families Pnor
to @chlear implanialion, a child wilh profound
hearlng loss who was conlined lo lhe iad Ional
deal ed!€lon syslem would, on aveEge. g€du'
ale trom hlgh schoolwilha 3{ g€de read n9lelel
(Prctecl Hop€ Suruey 1991). They laced lhree
lifres lhe Ele ot lnemp oyment as lhe hoarng
popuation a.d 7070 reled on pubiic assislance.
The overall@sl lo soc ely ior dealedLc.rion and
specl. publcseruices s enomous, eslimatod al
!p lo $l oilionpefchild ove. lhe couGe ol hen

2 H@do c@hle.r implanls wor*?
Cochl€. implants ae biqhly @mplex electri@l
slimulaloE. In on€ snse tlEy 6e akin to v.gal
nerye srnulslo.s (used lor setuB) and lo deep
bEin slimulalo6 (used for Paili.son! disease),
ncilinq neu€l lunclion lhroughelectd@ stimula.
I on. How€ler. lh€y ae lar moe @mp ex b€-
cause they are Ellempfiig lo represenl, n ea
lime, lhe.ompl€x spEU€|, IempoEl. and tre-
quency characterislcs ofsound va el6cl ca
slmulation, Coch ear iDp aftalon has isuehtus
a grcat delsbout the physics of sound and how
the nomal human audilory sysleh works Th€
cochle. is lo.otopically organized (lhe low

lrequencesa€repesenled nlheapica lurn
.nd hgh fequencies nlh€ bassllum). Yel Ih6
various solndsabund us a€ 3o compex, pa.
licu aiy hlman speech, (hal r€p€5enl ng e.ch
one lo lhe codhlea in a dlslinclve way thrcugh
linely tuied elect i€l srlmulal on has developed
into a dis.ipline unlo ilselt. EngineeG speciatE
ng in psyrhoaroij6 hare d€v€lop€d 'po@ss-

ng sLategies"i 6mpl€x algodlhms lhar lell a
cochlear implanl h@ to srifrul3r6lh6 cel ea an
such a My {ar up lo 31,s00 pllses per s@nd
dislnbubd over 22 channels along lhe ength ot
lhe @chlea) so lhal ea.h sound incllesa dislinc
lvo comb nalion ol.eural hpulses. The"brains"
or lhe ihplantare conla ned in lhe €xl€h8l.ound
pro€ssofwom on (he ear, s frilar in appearance
loa  beh ind  the  earhea ng .d  The n le .n6
implanl. consisl ng of a re@iver elecloncs
package, and slmulaling eleclrode smply
cares oul ils @mmands.

3 what a.e lh. indic.tiom tor co.hlaar
hplanlation in.hildren? A@chlear implanl is
mdi€led lor erere lo prof@nd seNori.eural
bea.ing loss in childen. In olher words il laks
lhe pla@ ol a p@dy funclioning @chl€a if hea.
ing aids.re unab e lo provide adequaie hean.g
ior a childs oplinal deve opm€nl Inlhevasl
dajoriry of chlldren w th sensoineuE hearlng
loss (corceniial ard acqlned) th€ poblem is
poorly functionlng coch ear hai c€l 3 Since lhe
spi.alganglion nerue endings supplyi.g lhese
ha r cells 6re sllll prcsent. lhey €n be ele.li*tly
sl mu aed, which slhen p6r@iv€d bylheaudi
bry conex as sound Coclr ear implanls are not
need€d when lhere isa @ndlclive heeing l6s
(i.e ear @nal alresia wilh nom.l @chl€ar lunc-
I'on) or when heing aids @d etieli@ly ror
developnenl ot speeh a.d language as lrcal-
m€nt ly les*r degre6 ot heannq bss .

4 Who ac good candid.t€? The curenl
manl6 ofpedlaldc @chlear impbnlelion is, "1he
youngerth€ ben6r." coch ear mplanls have
also lauoht us a greal deal about @nlcal brain
d€velopne.l h clrildren, panicuadywilh reQad
losensory npul. When a ohld is bom,lheyhave
yel Io ay down an €ffic ent netwo* ol h ther
codica neu.alp@jeclions ne€sssry lor cognilve
p@cessing ofse.sory inpui. Thls cor'li@ldevef
opment o&u6 poslnatzlly, bd only n rcsponse




