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COCHLEAR IMPLANTS IN CHILDREN 
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I
t I'> \\ Cll -c~tabh.,hed that profound deafne-. ... 111 ~~._., 7 tho e of their non-implanted peer.. \\ hOused other 
chtldhood aftech the de\'elopmem of audno- < C. ... en Of) aid . induding con' ent1onal hearing aid-, 
f) -.pcech percepuon. o,peech production. and "{ 0 and 'ibrotact ile aid.... tud ie., also have '>hO\\ n 

Engh'h language ..,kilb. orne chtldren \\ Hh pro- U 0 1m prO\ ement tn peech producllon 'k11l-. and 
found dcafne-,s de\'elop ' table oral communtLil- d. ,...... overall !->peech mtellig1btln} tn ch1ldren '' nh mut-
t ion skill '> '' ith con\'entional hearing akh but mo ... I ~ ..-:? tichanncl implam-.. including chtldrcn '' ith pre tin-
do not. Failure to develop adequate or.tl communi- 7~ )-- gual deafnc s. Improvements in auditof) ... pcech 
cation sktll can ha\'C a ignificant negat ive effect on recognit ion and pecch production occur over a long 
educallonal and emplo) ment opportunities in these indh 1d- t imc-cour~c in pre linguall) deafened children '' ho recei\'e 
ual\. The m~:ncan Academ) of Audiolog) recognite' mult i- mul tichannel cochlear implant'>. TI1erc arc large indl\ idual di f-
channel cochlear implant!'> a!> -.en Of) a1d options for chtldren terence' in the benefit that children deri' e from multichannel 
with profound hearing impairments '' ho demom.trate limited or cochlear implant due to t~1ctor' uch as age at onset of deaf-
no functional bl:nefit from comentional hearing aid ampli tica- ne'>'>. age at implantation. amount of cochlear implant e\ peri-
tion. \lulllchannel cochlear implant~ are appropnate for chit- ence. and educational trammg. Reliable predictor.. of cochlear 
drcn \\ nh pre lingual or po-.tlingual deafnes .... TI1e Acadcm) fur- implam performance. ho,,c,·er. ha' e not been idemitied. 
ther recognite' that parem'> (or legal guardian..,> ha'e the right 
to choo-,e a cochlear 1mplant if the~ decide that n i" the most 
appropriate opllon for their child. 

BACKGROUND 
\ cochlear unplant 1' an electronic prosthellc de' ICC that 1s 

... urgicall) placed in the inner ear and under the kin behtndthc 
ear for the purpose of pronding u.·eful ound percepllon ' 1a 
electrical .,timulat10n of the audno~ ncn e. COLhlear i mplant~ 

are intended to pro\ tde prelinguall) or postlinguall~ d~:afencd 
lhildn:n. '' ho nhta111 tum ted funltional benefit from com en
tiona( amplililation. impro,ed 'ound and ... peelh dctecuon .tnd 
impro' cd auditof) perception of '>peech Because re.,earch in 
adulb and children ha'> 'ho'' n '1gnilicant l~ greater bl:nelit \\ ith 
multKhannel than -.mgle-channel cod1lear unplanh. onl} 
multichannel de' tce' -.hould be u.,ed m the ped1atnc popula
tion. \luhichannd cOl:hkar implanh auemptto mtmtc the place 
reprc ... entallon of fre4ucncles along the cochlea b~ tono10p1c 
arrangement and ... umulauon of electrodes. 

The Ia\\ reljutre-. that the '>afet) and eflicac} of a cochlear 
implam be demon~trated through climcal in\ C.., t1gat1on" before 
the de\ icc can be commercia II) marketed a. accepted cl inical 
pracllcc. Follo,, mg )ear ... of e\ten i\'e te ting. the U .. Food 
and Drug Admm i•aration approved the first multichannel 
cochlear implam a-. rnedicall) ... are for u e in adults ( 1984) and 
children ( 1990). Cochlear implant al-.o ha' e been found to be 
medicall) safe b} the American Academ) of Otolaf) ngolog)
I lead and \ cck urger). the merican \ledical '>OCiation. 
and ' irtuall} all health in umnce companie . 

COCHLEAR IMPLANT BENEFITS 
Studle'> on the cflicac) of multichannel cochlear implants m 

the ped1atnc population ha\'e reported po !operative '>peech 
perception and ... peech production re ult~ in postlinguall} deaf
ened children and in children \\ ith congenital or acquired 
prelingual dealnes~ . .\II children. e peciall~ tho-.e implanted at 
a) oung age, demonstrated improvement in ound detect ion and 
in their auditor) percept ion skills follo,,ing implantation. In 
addition. research ha-. 'ihO\\ n that children \\ ith multichannel 
cochlear implants achic\'ed performance leveb that e\cecded 
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GUIDELINES FOR DETERMINING CANDIDACY FOR 
COCHLEAR IMPLANTS 

Accurate a~se sment of hearing impaim1ent b~ an audiolo
gist 1' a criucal factor in the dcterm111a1Jon of 1mplan1 candida
C). Th~: audiologi'>t ... hould u ... e an ag~:-appropnate combinallon 
of beha' ioral and ph) 'iiOlog1cal mca-,urcs to dctem1ine hearing 
.,!allis. A pure tone audiogram demOihlrat mg 'e' ere-to-pro
found. bilateral ensorineural hearing los' 'hould be confinned 
b~ acou'ollc. rene, data and. \\hen appropnatc. audllo~ bram 
'tcm re ... pon'e' to hoth dtck' and tonal ... umuli. Beha,ioral 
audtolog1cal test!. ..,hould be repeated fo lio" mg the prm 1\ton of 
appropnate electroacou\llt amplilication and training. A 
cochlear 1rnplant i mdil:atcd onl) ,tftcr the child has had a ... ur
fiuem trial "ith heanng a1d <lmpli licauon. 

The audiological critena lor implantallon are a congenital or 
acqu1red profound. bilateral ... ensonncuml hearing llh\ and ltm
ncd or no functional benefit from ~: lectroacou-.tiL heanng a1d 
amplification. Generall ). a pure tone a\'eragc (500. 1000. :woo 
H1) ol90 dB HL or greater 111 both ear.. is ind1cated. The cnte
ria for limited functional hearing aid benefit continue to cvol\c 
and are inlluenced b) the performance re:.ulh reported for pedi
atric multichannel cochlear implantu ... er .... Hcanng aid benelit i:; 
exammed in term~ of: ( I) aided threshold\ \\ ith conventional 
hearing aids re lative to aided re. ult '> reported for multichannel 
cochlear implant user ... including a1ded re ... ulh in the high fre
quencies'' here important consonant cue occur. and (2) perfor
mance on '' ord recognition ta-.k . . admini -.tcred '' ith auditof) 
cue-, on I) 111 a clo ed- or open-respon'oe -.et. Tmn'>l) mpanic 
promomof) timulation immediate!) prior to ~u rgef) ma) aid in 
the election of the ear to be unplanted. 

Candidate. for cochlear implantauon re4u1 re medical C\alu
ation b) an otolUf) ngologi 1. Including histof) . ph) -, ical exam
ination and imaging ~tudie or the temporal bone. The patient 
hould be free of active ear di..,ease. ha\'e an intact I) mpamc 

membrane. and be an acceptable candidate for general ane. the
sia. High resolution computeritcd tomograph) (CTl can. mag
netic resonance imaging (~ IR I) . or both. are necessar} to iden
ti f) the implamable cochlea and patent intemal auditOf) canal. 
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Electrical promolllof) ' timulation is indicated ''hen auditOr) 
nene integ:rit) is in doubt. 

The implant components and function. the ri ..,ks. limitations. 
and potential benelit-. of 1mplamauon. the 'urgical procedure. 
and the postoperati\ e foliO\\ -up 'ichedule ' hould be discu sed 
'' ith pareJ11) (or guardian\). and the child. 1f age appropriate. 

technolog) for cochlear pro'>these.., ad\ ances. cand1dac) criteria 
for implamation will continue to e\pand to include a '' ider 
range of the population '' it h 'ievcre and profound hearing 
impairment\. Audiological training program' mu-.t provide 
cour-;e \\Ork and clinical e\pcnence '' ith cochlear pro,the~e'>. 

udiologl'>h "nh e\pcn1'e m the diagno-.i., (mduding the u"e 
Idea II). children '>hould be enrolled in educa
tional program that "uppon the u'e of audi!Of) C0\1\IITIEE \IE\IB F:R. 

prostheses and the de\'elopment or auditOI) and \laf) Joe Q,berger. PhD. Chair 

of electroph) iological technique,). manage
ment. and habilitation of children "ith heanng 
impaim1enh are nece-.sat) to en\ure competent 
pro' i"ion ol profe-,..,ional en icc., b) pediatric 
cochlear implant programs. 

-.peech ,J...ills. regardless of the panicular com
munication method employed. It i., further rec
ommended that parent' (or guardian.). and the 
child. if age appropriate. be full) infom1ed 
about altemmi' es to 1mplanta11on. hori1ontal 
acculturation. and Deaf culture. 

GUIDELINES FOR MANAGEMENT OF 
CHILDREN WITH CocHLEAR 
IMPLANTS 

Children '' ho recei'e cochlear implanh 
requ1re ongoing audiological management and 
Otol~ ngological folio\\ -up. Ongoing manage
ment b) an audiolog1"1 include~ programmmg 
the implant parameter' and monitoring de' 1cc 
performance from electrical thre.,hold and 
d) namic range data. Electricall) evoked aut! ito
f) brain~tem re. ponse~ (E BR). middle latcnc) 
responses ( ~lLR ). or acou-,tic rcnexe (EART) 
ma) be used intraopcrati' el) \\ ith -,timuli deli' 
ered to the cochlear implant prior to lea' ing the 
operating room or po .. toperathcl) on an outpa
tient ba.,i'> to facilitate the filling proce . The-.e 
objective measure'> can be panicularl) useful in 
children who are either diflicult to condition or 
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Technological adnmce., ''i ll lead to the de\elopmcnt of more 
ophisticated and improved devices. It appear-. inc' itable that as 
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