
3M 5, 6, 8, 367, 368

3-offset method 290–1

Abbreviated Profile of Hearing Aid

Benefit (APHAB) 87, 319

ABEL (Auditory Behavior in Everyday

Life) 117

ABI (auditory brainstem implant)

239–41, 373–4

ABR see Auditory Brainstem Response

Test

abuse, physical child 165

ACE strategy (advanced combination

encoder) 25–7, 31, 35–7, 57, 58

comparison with other strategies 39,

54, 55

programming 279, 290

acoustic neuroma 90–1, 191–2

acoustic reflex threshold 263

acoustics

of signals 343

of speech see speech, processing

strategies

acute otitis media (AOM) 180

postoperative 188–9

surgical considerations 229

Adaptive Dynamic Range Optimization

(ADRO) 285

adenoidectomy 181

administrative support, cochlear implant

teams 77

adolescents 74

ADRO (Adaptive Dynamic Range

Optimization) 285

Adult Implant Profile (AIP) 78, 79

Advanced Bionics Corporation

(manufacturer) 14

comfort levels 281

design of implants 13

development of implants 7

ECAP 251

HiRes strategy, evaluation 47–9

interpolation 292

threshold levels 292

X-rays 210

advanced combination encoder see ACE

strategy

Advance Off Stylet (AOS) technique 226

aetiology

assessment of adult patients 83

auditory neuropathy 112

prediction of implantation outcomes

146

AEVs (average electrode voltages) 254–6,

259

AGC see automatic gain control

age

assessment of adult patients 83

candidacy for implantation 107

implanting a child 179

prediction of outcomes 139, 146

and social interaction of implanted

children 169

aided threshold testing 86

AIP (Adult Implant Profile) 78, 79

analytical training 302–5

Analytika 304, 318

anatomy 23–5

normal hearing 21–3

animal studies 3, 4, 10

AOM see acute otitis media

AOS (Advance Off Stylet) technique 226

APHAB (Abbreviated Profile of Hearing

Aid Benefit) 87, 319

Index

411

Cooper_19_a_revises.qxd  11/14/05  03:08 PM  Page 411



Cochlear Implants: A Practical Guide412

aplasia of the cochlea see Michel

deformity

apoptosis 374

array, electrode 59–60

design 10–12

articulation tests, children 120–1

asepsis 216

assessment

of adults 80, 101

audiologist’s role 84–91

candidacy for implantation 80–2

clinical psychologist’s role 94–5

future directions 100–1

hearing therapist’s role 91–3

optional assessment tools 95–100

procedure 82–4

speech and language therapist’s role

93–4

of children 106–8, 125–6

audiological evaluation 108–12

auditory skills 113–19

language skills 113–15, 122–5

speech skills 113–15, 119–22

ASSR see steady-state evoked potential

(SSEP)

attention, and outcome prediction 162

audiological assessment

of adults 84–91

of children 108–12

audiological criteria 80–2

audiological role on the team 75

audiometry

adults 90

children 108–9, 110

Auditory Behavior in Everyday Life

(ABEL) 117

auditory brainstem implant (ABI)

239–41, 373–4

Auditory Brainstem Response Test (ABR)

adults 90, 91

children 108–9, 111, 112

auditory evoked potentials (AEP) 108–9

auditory neuropathy

adults 91

children 110, 112

Auditory Speech Sound Evaluation

(ASSE) test 293

auditory steady-state response see
steady-state evoked potential (SSEP)

AUDITRAIN 303–4, 305–6

automated tuning technique 293

automatic gain control (AGC)

noise reduction algorithms 285

processing strategies

CIS 28

HiRes 47

SAS 40, 41, 44–5

Automatic Map Generator 293

autonomy, and outcome prediction 137

average electrode voltages (AEVs) 254–6,

259

balance

assessment 96–7

disorders 194

of loudness 260, 280, 282

organs 21–3

system 97

Barrier Game 305, 308

basal turn cochleostomy 230–1

basilar membrane (BM) 23, 58

beamforming 60, 285

Beck Depression Inventory 95

behavioural method, device

programming 278

behavioural observation audiometry

(BOA) 110

behavioural procedures, assessment of

children 110–12

BICROS hearing aids 355

Bilateral Contralateral Routing of Signals

hearing aids 355

bilateral implants 338, 361

adding an ear with better S/N 351

adding an ear with poorer S/N 352

benefits 348–50

measuring 347–8

potential 340–2

binaural hearing in real world 342–4

binaural interactions, likely

mechanisms of 338–40

candidates 344–6

cost-effectiveness 359–60

and directional microphones 355

fitting 346–7

and microphones 355–6

monaural head shadow effect 351

outcome prediction 97–8

patient’s perspective 384–5

performance improvement 360

risks 344

signal processing 357–9

spatial quality 352–3

summation 351
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bimodal hearing 99

bimodal speech processing 371–2

binaural hearing 277

interaction mechanisms 338–40

optimizing current aiding 85

in real world 342–4

selection of ear for implantation 99

binaural processing 340, 357–9

binaural squelch 340, 352, 358, 360

binaural summation 339, 341, 351, 356

biocompatibility of implants 7–8

bioelectric middle ear microphone

(BMEM) 371

Bionic Ear Institute 13

bipolar stimulation 10, 60

BKB sentences scores 89, 318

ABI 240

outcome prediction 141, 142, 143–4,

145–6

BM (basilar membrane) 23, 58

BMEM (bioelectric middle ear

microphone) 371

BOA (behavioural observation

audiometry) 110

British Cochlear Implant Group 275

BTE (behind the ear) 58

CII implants see Clarion implants

caloric irrigation 96–7

canonical babbling 119

CAP see Categories of Auditory

Performance

caspase molecules 374

CA strategy (compressed analog) 

45, 58

SAS 40, 41–4

Categories of Auditory Performance

(CAP) 117–18, 122

hierarchy of implantation benefits 133

outcome prediction 146

CBC (Child Behavior Checklist) 159,

160, 166, 169

CDT (Connected Discourse Tracking)

137

cerebral anatomy 181

cerebral injury 96, 136

channels 58–9

interaction 265

number 59

perceptual 59

of processing 58, 59

of reception 58–9

selection 342

of stimulation 58–9

virtual 51, 62

stimulation 60

see also current steering

CHARGE Association 228

charge density 10

Child Behavior Checklist (CBC) 159,

160, 166, 169

children

age factors 179

assessment 93, 106–8, 125–6

audiological evaluation 108–12

auditory skills 113–19

electrically evoked auditory

brainstem response 95

language skills 113–15, 122–5

speech skills 113–15, 119–22

auditory neuropathy 91

cortically evoked potentials 266

design of implants 7, 13, 14

development of implants 6–7

habilitation 322, 336

baseline assessment, authoritative

and accurate 329–32

family 332–6

foundation in normal

developmental processes 325–9

reasons for 322–4

technological mastery 324–5

hierarchy of implant benefits 133

loudness, limited understanding of

282

medical conditions 179–81, 195–6

outcome prediction 137, 138–9, 146

psychological aspects 157–62

physical abuse 165

programming of processors 274,

285–7

behavioural method 278

choosing programming parameters

265

ECAP 289–90

equipment 276

ESRT 288

establishing appropriate

programming levels 260, 264

psychological status of implant

recipients 164–70

revision of implant surgery 236

selection criteria 147

surgical considerations 181–9, 228–9
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teams, cochlear implant 74, 76

tinnitus 194

Children’s Implant Profile (CHIP) 78

CHIP (Children’s Implant Profile) 78

cholesteatoma 191

and CSOM 229–30

preoperative radiological assessment

199–200

Chorimac devices 15

design 8–9

development 5, 6

chronic suppurative otitis media

(CSOM) 190, 229–31

CI22 implants 26, 39, 224

CI24 implants 7

electrically evoked potentials 259, 262

EABR 249, 250, 289

ECAP 251

insertion 224

processing strategies 26

CIS 31, 36

n-of-m 36

outcome data 54, 55, 56

SPEAK 39

CIS strategy (continuous interleaved

sampling) 25–32, 57, 59

array design 11

comparison with other strategies 45,

48, 49

ACE 35, 36

CA 45

HiRes 47, 49, 50, 51

n-of-m 35, 36

outcome data 52–5

PPS 34–5, 46

SAS 46, 47

programming 279, 280, 283

psychological predictors of success

155, 156

Clarion implants 14

electrically evoked potentials 251, 252,

262

emulation mode 60

MRI compatibility 373

perimodiolar arrays 13

processing strategies 26, 46, 48, 57

CIS 31, 34–5

HiRes 47, 51

outcome data 54, 55, 56

PPS 34–5

SAS 40, 41, 43, 44, 45

psychological predictors of success

155, 156

X-rays 211

Clear Speech 304, 306

Client Oriented Scale of Improvement

(COSI) 319

Cochlear Corporation 210, 251

Cochlear Ltd (manufacturer, earlier

Cochlear Proprietary Ltd) 14–15, 16

design of implants 7, 13

development of implants 5–6, 367

cognitive impairment, assessment 

123

cognitive variables, outcome prediction

adults 153–7

children 137, 161–2

COMBI 40 implants 15

electrically evoked potentials 259

processing strategies 26

CIS 31, 32, 36

n-of-m 36

outcome data 52–6

programming 292

X-rays 210

comfort levels 281–2, 283, 284

children 286

ECAP 289–91

ESRT 287, 288

common ground stimulation 10, 15

COMMTRAC 311–13

communication

barriers to 333

history taking 82

methods 327

skills

assessment 91, 93

see also habilitation, paediatric;

rehabilitation of adults

teamwork 77

total 107, 122–3

training 302–17

Communication and Symbolic Behavior

Scales (CSBS) 123

compliance variables, outcome

prediction 153, 156

complications

ethical 84, 330

medical 8, 9, 13, 344

perimodiolar electrodes 369

programming 284–5, 287, 290

surgical 181, 188–9, 238–9, 344
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compressed analog strategy see CA

strategy

computed tomography see CT scans

conditioned play audiometry (CPA) 111

conditioner pulses 59

congenital deafness 74, 259

Connected Discourse Tracking (CDT)

137

consonants

acoustics 302

recognition 303–4

continuous interleaved sampling see CIS

strategy

Contour electrode array 13, 369

Cooperative Research Centre (CRC) for

Cochlear Implant Speech and Hearing

Research 13, 14–15

co-ordinators, cochlear implant teams 77

cortically evoked potentials, outcome

prediction using 265–6

COSI (Client Oriented Scale of

Improvement) 319

cost issues 80

bilateral implants, 

cost-effectiveness 359–60

cost/benefit 138

psychosocial issues 164

and quality of life 163

radiological techniques 206–8

counselling

of children 109

cochlear abnormality 83

genetic investigation 97

otosclerosis 83

outcome prediction 138

of parents 112

post-operative vertigo 96

rehabilitation 301

of risks and expectations 92, 93, 96,

100

tinnitus 92

CPA (conditioned play audiometry) 111

CSOM (chronic suppurative otitis

media) 190, 229–31

CT scans (computed tomography)

congenital malformations of cochlea

182

facial nerve, course of 182

ossification 195

otospongiosis 192, 193

postoperative assessment 211, 212

preoperative assessment 203–4

vestibulocochlear nerves, absent or

attenuated 184, 186

CUNY Sentence Lists 317, 318, 350

current localization 9–10

current steering 59

see also channels, virtual

Dahl 500 Sentence Lists 318

DAS (Dyadic Adjustment Scale) 156

data, transmission of 9

DC currents, safety issues 10

depression 95, 145

design of implants 1–3, 7, 16

array design 10–12

biocompatibility 7–8

localization of current 9–10

multi-channel implants 14–15

perimodiolar arrays 12–14

placement of electrode array 8–9

power and data transmission 9

reliability 7

safety 10

telemetry 12

Desired Sensation Level (DSL) 87, 112

Developmental Scoring System (DSS)

125

development of implants 1–3, 16, 367

1950s and 1960s 3

1970s 4–5

1980s 5–7

multi-channel implants 14–15

Digisonic implant 15, 258

digital signal processing (DSP) 59

Digital Span test 162

digital speech processors 59

directional microphones 355

discipline, physical 165

Dizziness handicap inventory 194

Djourno, Andre 367

DSL (Desired Sensation Level) 87, 112

DSP (digital signal processing) 59

DSS (Developmental Scoring System) 125

duration of deafness

assessment of adult patients 83–4

outcome prediction 139, 140, 144,

146, 148

selection of ear for implantation 97, 98

Dyadic Adjustment Scale (DAS) 156

dynamic range 277, 278

bilateral implants 346
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input (IDR) 277

threshold level, establishing 279

validation 282–3

dysplastic cochlea 233–5

EABR (electrically evoked auditory

brainstem response) 95, 246

applications 256, 257–9, 260, 261–3,

265

auditory brainstem implant 240

future 372

programming of processors 288–9

recording 247, 249–50

EAP (electrically evoked compound

action potential) see ECAP

Early Speech Perception (ESP) test

battery 118

earmould optimization 85–6

EART see ESRT

EAS (electric and acoustic stimulation)

56, 57, 59

ECAP (electrically evoked compound

action potential) 246

applications 257, 260, 261–3, 264–5

programming of processors 289–91

recording 251–3

education

of deaf children with implants vs.

hearing aids 106

paediatric habilitation 325–6, 332, 334

trans-disciplinary teams as resource 71

electrically elicited middle ear reflex

(EMR) 372

electrically evoked auditory brainstem

response see EABR

electrically evoked auditory reflex see
ESRT

electrically evoked compound action

potential see ECAP

electrically evoked long latency

responses 253

electrically evoked middle latency

response see EMLR

electrically evoked potentials 245–6, 266

applications in clinical practice 256–66

recording 246–56

electrically evoked stapedial reflex

thresholds see ESRT

electric and acoustic stimulation (EAS)

56, 57, 59

electrode array 59–60

design 10–12

electrode coupling configuration 44, 60

electrodes 59

design 368–70

insertion

auditory brainstem implant 239

congenital malformations of cochlea

182–3

split electrode insertion 232–3

transmastoid facial recess approach

224–6

placement 8–9, 369

electronystagmography 96

electrophysiological tests 75

EMLR (electrically evoked middle latency

response)

applications 258, 263–4

recording 253

emotional state 75

see also psychology

EMR (electrically elicited middle ear

reflex) 372

emulation mode 60

environmental sounds

benefits of implants 134

programming of processors 276

equipment, demonstration 93

ESP (Early Speech Perception) test

battery 118

Esprit 382, 404–5

ESRT (electrically evoked stapedial reflex

thresholds)

applications 263

programming of processors 287–8

recording 253–4

ethical issues 84, 330

etiology see aetiology

evoked potentials, auditory (AEP) 108–9

expansion technique, communication

training 306

expectations

assessment 92, 93

counselling 92, 93, 100

outcome prediction 145

explantation

and array design 10–11

surgical considerations 236–8

extracochlear electrodes 4, 216–17

extracochlear implants 6, 8, 9

Eyries, Charles 367

F0/F1/F2 strategy 6, 11

F0/F2 strategy 5, 6, 11
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facial nerve

abnormalities 234

anatomy 230

course of 200

congenital malformation of cochlea

184

congenital malformation of inner

ear 182

exposure 200

MRI scans 184–8

preoperative radiological assessment

200

stimulation

assessment of adult patients 83

demineralization of temporal bone

193

facial weakness, postoperative 238

FDA

ABI 373

approved electrode arrays 369

approved implants 368

assessment of adult patients 82, 94

candidacy for implants 81

development of implants 6, 7, 

13, 14

risks of implantation 100

fenestration 60, 184, 191

fine-structure information 56–7

fluoroscopy, intraoperative 209

fMRI 96, 208

Food and Drug Administration see FDA 

fracture

skull

assessment of adult patients 96

non-auditory stimulation 239

revision of implant surgery 238

temporal bone 136

frequency

allocation tables 283

boundaries 283, 284

percepts 283, 285

fully implantable cochlear implants 371

functional Magnetic Resonance Imaging

(fMRI) 96, 208

funding 138

see also cost issues

future developments 16, 367–8, 376–7

assessment of adult patients 100–1

engineering 368–74

molecular biology 374–6

outcome prediction 148

speech processing strategies 56–7

GBI (Glasgow Benefit Inventory) 141,

142, 144, 145–6

gene therapy 375–6

genetic causes of deafness 97

GHABP (Glasgow Hearing Aid Benefit

Profile) 87–8

GHSI (Glasgow Health Status Inventory)

141, 142, 145–6

Glasgow Benefit Inventory (GBI) 141,

142, 144, 145–6

Glasgow Health Status Inventory (GHSI)

141, 142, 145–6

Glasgow Hearing Aid Benefit Profile

(GHABP) 87–8

glossary 58–62

glue ear (otitis media with effusion)

180–1, 189

Goldenhar Syndrome 182

Goldman–Fristoe Test of Articulation 120

grommets 180–1

habilitation, paediatric 322, 336

baseline assessment, authoritative and

accurate 329–32

family 332–6

foundation in normal developmental

processes 325–9

reasons for 322–4

technological mastery 324–5

hair cells

inner (IHCs) 23, 60

otoacoustic emissions 110

outcome prediction 139

outer (OHCs) 61, 90

head injury 96, 136

head shadow effect 351

health 141

Health Opinion Survey (HOS) 156

hearing aids

amplification 114

contralateral 353–5

in adults 99, 274

in children 107

evaluation 111–12

fitting 75, 85, 109

with implant in other ear 353–5

ipsilateral 274

optimizing 84–6, 92, 99

probe microphone measurement

86–7, 111

and selection of ear for implantation

98–9
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subjective hearing aid benefit 87–8

surgical considerations 190

hearing assessment 84

Hearing Performance Inventory 319

hearing therapists (HTs) 75, 91–3

hearing therapy see habilitation,

paediatric; rehabilitation of adults

HELEN Test 318

HEQ (Home Environment

Questionnaire) 159, 166

HiFocus electrodes 13, 14

processing strategies 45, 46

high-resolution thin-section computed

tomography (HRCT) 203–4, 205

HiRes 90K implants 14

emulation mode 60

processing strategies 26, 51, 57

HiRes (high resolution) strategy 26–7,

35, 47–52, 57, 60

comparison with other strategies 47,

49, 50, 51

outcome data 54, 55

programming 279, 283

history taking 82, 84

Home Environment Questionnaire

(HEQ) 159, 166

horizontal localization 340, 347, 348

HOS (Health Opinion Survey) 156

House Ear Institute 4, 5, 6, 8, 367, 368

HRCT scanning 203–4, 205

hybrid devices 371–2

IAC (internal auditory canal) 200

Identifying Early Phonological Needs in

Children with Hearing Impairment

(IEPN) 121

IDR (input dynamic range) 277

IEPN (Identifying Early Phonological

Needs in Children with Hearing

Impairment) 121

IHCs (inner hair cells) 23, 60

imaging 199, 213–14

congenital malformations of cochlea

182

dysplastic cochlea 233

otospongiosis 193

preoperative assessment 184, 199–208

intraoperative assessment 209

postoperative assessment 189, 210–13

vestibulocochlear nerves, absent or

attenuated 188

see also CT scans; MRI scans; X-rays

immittance measures 84, 109

incision 217–18

Ineraid

design 11

development 6

ECAP 252

psychological predictors of success

155, 156

SAS strategy 40–1, 44

Infant—Toddler Meaningful Auditory

Integration Scale (IT-MAIS) 115–17,

119

infection 216

incision 217

and postponement of surgery 179

revision of surgery 236, 237–8

tympano-mastoid 191

inner hair cells (IHCs) 23, 60

input dynamic range (IDR) 277

insertion of implant

auditory brainstem implant 239

congenital malformations of cochlea

182–3

transmastoid facial recess approach

224–6

intellectual status 137, 152–3, 157

see also IQ scale

internal auditory canal (IAC) 200

interpolation 292

intonation 5

Iowa formula 140

Iowa Phoneme and Sentence Test 155–6

Iowa Spatial Hearing Questionnaire

(ISHQ) 348, 352–3, 366

IQ scale

assessment of adults 95

effect of implantation 169

outcome prediction

adults 152–3, 157

children 160–1

see also intellectual status

ISHQ (Iowa Spatial Hearing

Questionnaire) 348, 352–3, 366

IT-MAIS (Infant–Toddler Meaningful

Auditory Integration Scale) 115–17,

119

Jervell—Lange—Nielsen Syndrome 180,

228

JNKI-1 molecule 374

Cooper_19_a_revises.qxd  11/14/05  03:08 PM  Page 418



Index 419

Kaufman Assessment Battery for

Children 162

Klippel Feil deformity 182

Krantz Health Opinion Survey 141, 144

Kungl Tekniska Högskolan (KTH)

Tracking Procedure 310, 313, 316

labyrinthine abnormalities 209

labyrinthitis ossificans 209

language

assessment in children 113–15, 122–5

social interactionist theory of language

acquisition 323

Large Vestibular Aqueduct Syndrome

(LVAS) 234

late-onset auditory deprivation effect 85

LAURA implants 6, 26

Lexical Neighborhood Test (LNT) 118

Multisyllabic 118–19

lipreading

assessment of adult patients 91–2

benefits of implants 134

paediatric habilitation 333

prediction of implantation outcomes

145

training 302–3

LNT (Lexical Neighborhood Test) 118

Multisyllabic 118–19

localization

bilateral implants 340, 347, 348–9,

356, 385

binaural hearing in real world 343

loneliness 163, 164

loop systems 91

loudness

balancing 260, 280, 282

discomfort level 277, 286

growth chart 280, 281

percept 282, 284

programming of processors 280, 281

young children’s limited

understanding of 282

LVAS (Large Vestibular Aqueduct

Syndrome) 234

MacArthur Communicative Development

Inventory (MCDI)

Words and Gestures 123, 124

Words and Sentences 123–4

magnetic resonance imaging see MRI

scans

MAIS (Meaningful Auditory Integration

Scale) 115, 117

malformations

of the cochlea

adults 83

children 182–4

of the ear 181–2

mastoidectomy 220

mastoid inflammation 199–200

MCBC (Missouri Children’s Behavior

Checklist) 159–60, 166

MCDI see MacArthur Communicative

Development Inventory

Meaningful Auditory Integration Scale

(MAIS) 115, 117

Meaningful Use of Speech Scale (MUSS)

120

mean length of utterance (MLU) 125

Med-El (cochlear implant manufacturer)

7, 15

ABI device 373

comfort levels 281

electrically evoked potentials 259

MRI compatibility 373

Standard Map fitting technique 293

threshold level, establishing a 280

X-rays 210

medical and surgical considerations 179,

196–7

adults 195–6

general fitness for surgery 189–90

surgical, ear-related considerations

190–4

tinnitus 194

children 195–6

age 179

medical conditions 179–81

surgical conditions 181–9

medical evaluation 75

MELAS syndrome 190

Melbourne, University of 14

assessment of adult patients 90

design of implants 7, 8, 11, 12–13

development of implants 5, 6, 367

memory, and outcome prediction

adults 153, 154, 156, 157

children 161–2

meningitis 25, 181

age of implantation 179

assessment of adults 83

cochlear patency at risk 111
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MRI scans 195–6

obliterated cochlea 231

perimodiolar arrays 13

post-implantation 226, 231

Michel deformity 182, 188

preoperative radiological evaluation 200

microphone technology 355–6

future 371

multi-microphones 285

probe tube microphones 86–7, 111

processing strategies 28

microtia 181–2

Minnesota Multiphasic Personality

Inventory (MMPI) 166

mis-matched negativity (MMN) response

253, 266

Missouri Children’s Behavior Checklist

(MCBC) 159–60, 166

MLNT (Multisyllabic Lexical

Neighborhood Test) 118–19

MLU (mean length of utterance) 125

MMN (mis-matched negativity) response

253, 266

MMPI (Minnesota Multiphasic

Personality Inventory) 166

modiolus 61

preoperative radiological evaluation

200

molecular biology, future developments

374–6

monaural head shadow effect 351

Mondini malformations

assessment of adults 83

children 182, 183

dysplastic cochlea 234

preoperative radiological evaluation

201, 202

monopolar electrode 10

monopolar stimulation 10, 60

most comfortable levels 281–2

MPS strategy (multiple pulsatile

sampler) 60

see also PPS strategy

MRI scans

acoustic neuroma 192

compatibility 372–3

congenital malformations of cochlea

182

facial nerve, course of 182

functional MRI 96, 208

meningitis 195–6

ossification 195

otospongiosis 193

postoperative assessment 211–13

preoperative assessment 204–8

vestibulocochlear nerves, absent or

attenuated 184–8

multiple pulsatile sampler (MPS)

strategy 60

see also PPS strategy

Multisyllabic Lexical Neighborhood Test

(MLNT) 118–19

music

benefits of implants 135, 151

EAS 56

future developments 367

limited access to 58

virtual channels 51

Visual Monitoring Task 154

MUSS (Meaningful Use of Speech Scale)

120

MXM implant 7, 15

myringoplasty 229

NAS see non-auditory stimulation

National Acoustic Laboratories (NAL) 87

NEAP (Nottingham Early Assessment

Package) 117

Neural Response Imaging (NRI) 251

applications 260, 262

CII Bionic Ear implant 14, 251

programming of processors 289

Neural Response Telemetry (NRT) 251

applications 260, 262

future 372

Nucleus implants 15, 251

Neurofibromatosis Type 2 (NF2) 191, 192

auditory brainstem implant 239, 373

neurons 25

preservation 374–5

regeneration 375–6

survival 25, 136

neurotrophins 375

newborn hearing screening 108, 228

auditory neuropathy 91

NF2 (Neurofibromatosis Type 2)191, 192

auditory brainstem implant 239

n-of-m strategy 25–6, 31, 35–7, 61

comparison with other strategies 35,

36, 55

NOHL (non-organic hearing loss) 89–91,

94
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noise

listening in 277

reduction algorithms 285

speech perception in 277, 347, 350,

367

non-auditory stimulation (NAS)

auditory brainstem implant 240

programming of processors 284

surgical complication 238–9

non-organic hearing loss (NOHL) 89–91,

94

normal hearing, aspects of 21–3

normalization of speech 300

Nottingham Early Assessment Package

(NEAP) 117

Nottingham Health Profile 164

NRI see Neural Response Imaging

NRT see Neural Response Telemetry

Nucleus implants 14–15

ABI device 373

design 10, 11

development 5–7

electrically evoked potentials 259, 262

EABR 249, 250

ECAP 251, 252

Nucleus Crystal System 254, 255

environmental sounds 134

insertion 224, 226

MRI compatibility 372–3

programming 278, 283

comfort level 281

noise reduction algorithm 285

threshold level 279–80

psychological predictors of success

155, 156

X-rays 210

nurses 76

OAEs (otoacoustic emissions)

adults 90–1

children 110, 112

objective assessment measures

adults 90

children 108–10

objective programming 372

obliterated cochlea 231–3

OHCs (outer hair cells) 61, 90

OME (otitis media with effusion) 180–1,

189

oral assessment methods 122

organ of Corti 23

otoacoustic emissions 91

oscillopsia, postoperative 97

ossification 83, 201

osteoneogenesis 195

otic capsule 200

otitis externa 190

otitis media

acute (AOM) 180

postoperative 188–9

surgical considerations 229

chronic suppurative (CSOM) 190,

229–31

with effusion (OME) 180–1, 189

otoacoustic emissions (OAEs)

adults 90–1

children 110, 112

otologists 75

Otorenobranchial Syndrome 228

otosclerosis

assessment of adults 83

non-auditory stimulation 238–9

preoperative radiological evaluation

200

otoscopy 84

otospongiosis 192–3

outer hair cells (OHCs) 61, 90

oval window 23

paediatrics see children

Paget’s disease 193, 200

Paired Association Test (PAT) 154–5, 156

paired pulsatile sampler see PPS strategy

Parental Daily Report (PDR) 159

parenting as predictor of implant use

158–62

parent’s perspective 387–410

PAT (Paired Association Test) 154–5, 156

patient’s perspective 380–6

PB-K test 115

Peabody Picture Vocabulary Test – III

(PPVT) 124

peak derived timing 359

pediatrics see children

Pendred’s Syndrome 182, 234

percutaneous link 9

perimodiolar arrays 7, 12–13

risks 319

Personal Adjustment Scale 163

personality 95

physical child abuse 165

physical discipline 165
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picture-based communication training

materials 307–9

pitch

percepts 5

ranking 260, 284–5

play audiometry 286

pneumocephalus 239

POCIA (Predicting Outcomes of

Cochlear Implantation in Adults) study

81, 88, 140–1

power transmission 9

PPS strategy (paired pulsatile sampler)

26, 32–5, 57, 61

comparison with other strategies 34–5,

45, 46, 48

HiRes 49, 50

see also MPS strategy

PPVT (Peabody Picture Vocabulary Test –

III) 124

Predicting Outcomes of Cochlear

Implantation in Adults (POCIA) study

81, 88, 140–1

prediction of outcomes 82, 132–3,

138–46

assessment tools 96

counselling 100

duration of deafness 83

psychological aspects 151–2

selection of ear 97

variables 135–6

cognitive 137

prelingual deafness 100–1

Pre-School Language Scale (PLS) 124,

125, 332

PRISE (Production Infant Scale

Evaluation) 119–20

probe tube microphones 86–7, 111

processors, future of 370–1

Production Infant Scale Evaluation

(PRISE) 119–20

programming of processors 274–6, 293–4

choosing parameters 264–5

creating a program 277–84

equipment 276

establishing appropriate levels 260–4

new features for quicker programming

292–3

noise reduction algorithms 285

non-auditory stimulation 284

objective measures 287–91

objective programming 372

pitch ranking 284–5

potential difficulties with cochlear

abnormality 83

underlying principles 277

young children 285–7

progressive preset maps 289–90

Promontory Stimulation Test (PST) 95–6,

246–7

acoustic neuroma 191–2

promontory stimulation thresholds 136

psychology 151–2, 170

aspects of 151–70

assessments 94–5

consequences of implantation

in adults 163–4

in children 164–70

effects on outcomes 151–2

in adults 152–7

in children 157–63

role of psychologist 76, 94–5

psychosocial assessments 163–4

psychosocial effects of deafness 302

PULSAR implants 26, 56

quadrupolar stimulation 60

questionnaires

for adults 91

subjective hearing aid benefit 87–8

for children 114–15

see also specific questionnaires

radiology 199, 213–14

preoperative assessment 184, 199–208

intraoperative assessment 209

postoperative assessment 189, 210–13

see also CT scans; imaging; MRI scans

rating scales, children 121–2

Raven’s Progressive Matrices 156, 157

RDLS see Reynell Developmental

Language Scale

real ear

to coupler difference (RECD) 112

measures 111–12

RECD (real ear to coupler difference)

112

receiver/stimulator 61

bed preparation 218–20

reduced life expectancy, patients with

190

reduplicated babbling 119

reflex testing 109
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rehabilitation of adults 299–300, 319

analytic approaches 303–5

approaches to speech communication

training 302–3

evaluation of performance 317–19

facilities and resources 315–17

goals 300–2

personnel 314–15

picture-based training materials 307–9

speech tracking 309–13

synthetic training 305–7

training modalities 314

reliability of implants 7

revision of surgery 236–8

parent’s perspective 404–7, 409

Reynell Developmental Language Scale

(RDLS) 124, 125

and CSBS scores, correlation between

123

prediction of implantation outcomes

137

risk factors

candidacy for implants 81–2

counselling 96, 100

see also complications

round window 4, 60

Round Window Stimulation Test (RWST)

95–6, 136

safety issues, implant design 10

SALT (Speech and Language Therapist)

125

SAS strategy (simultaneous analog

stimulation) 26, 40–7, 57, 61

comparison with other strategies 46,

47, 48, 49–50

scala tympani (ST) 61–2

design of implants 7–8

electrode placement 4–5, 8, 23

preoperative radiological evaluation 201

selection criteria 132–3

categories of benefit 133–5

development 146–8

ear for implantation 97–9, 139

expanding candidacy 376

patients

bilateral implants 344–6

teamwork 75

semicircular canals 184

dehiscence 200

sensorineural hearing loss (SNHL)

369–70

sentinel cells 221

Sequence Completion Task 154

Sequence Learning Task (SLT) 137, 156

sequential stimulation 31

shift and tilt method 291

siderosis, superficial 190

signal-to-noise ratio (S/N) 61

bilateral implants

adding an ear with better S/N 351

adding an ear with poorer S/N 352

binaural hearing 339, 340

microphones 356

sign language

paediatric habilitation 334

parent’s perspective 395–6, 407

simultaneous analog stimulation (SAS)

strategy 26, 40–7, 57, 61

comparison with other strategies 46,

47, 48, 49–50

simultaneous stimulation 31, 34

SIR (Speech Intelligibility Rating) 121–2

skull fracture

assessment of adult patients 96

non-auditory stimulation 239

revision of implant surgery 238

skull thickness in children 181

SMA (suprameatal approach) 227–8

S/N see signal-to-noise ratio

SNHL (sensorineural hearing loss)

369–70

social anxiety 163, 164

social interactionist theory of language

acquisition 323

sound inventories, child assessment 121

Soundwave software 292

spatial hearing 338, 343–4, 352–3, 361

see also bilateral implants

SPEAK (spectral peak) strategy 25–6, 31,

37–9, 61

array design 11

Spectra 403

speech

assessment 93–4, 113–15, 119–22

bimodal processing 371–2

discrimination ability 88–9, 135

dynamic range 277

normalization 300

processing strategies 21, 57–8

anatomical considerations for

implants 23–5
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aspects of normal hearing 21–3

in current use 25–52

future directions 56–7

outcome data 52–6

selection 279

terminology and glossary 58–62

production 31, 390–1

re-acquisition of lost sounds 93

reading 6

recognition programs 376–7

selection criteria 146–7

tracking 309–13, 318–19

speech and language assessment 93–4

speech and language therapy 76, 93–4

Speech Intelligibility Rating (SIR) 121–2

Speech, Spatial and Qualities of Hearing

Scale (SSQ) 343, 348, 352–3

baseline assessment, paediatric

habilitation 329–32

SpeechTrax 312–13

split electrode insertion, obliterated

cochlea 232–3

SSEP (steady-state evoked potential)

adults 90

children 109, 111

SSQ (Speech, Spatial and Qualities of

Hearing Scale) 343, 348, 352–3

baseline assessment, paediatric

habilitation 329–32

ST see scala tympani

Standard Map fitting technique 293

stapedectomy 190

X-linked deformity 183

stapedial artery 234

stapedial reflex 372

stapes 21–3

statistical methods, device programming

293

steady-state evoked potential (SSEP)

adults 90

children 109, 111

stem cell research 376

Stenver’s view X-rays 210

stereocilia 23

steroids 375

summation, binaural 339, 341, 351, 356

superficial siderosis 190

suprameatal approach (SMA) 227–8

surgeons, ENT 75

surgery 216–17, 241–2

auditory brainstem implant 239–41

chronic suppurative otitis media

229–31

complications 238–9

dysplastic cochlea 233–5

obliterated cochlea 231–3

revision 236–8

suprameatal approach 227–8

transmastoid facial recess approach

217–27

very young child 228–9

surgical considerations see medical and

surgical considerations

‘surgical gusher’ 182–3, 189

Symbion Ineraid device see Ineraid

synthetic training 302–3, 305–7

Syntrain 308–9

tactile aids 303

taste disturbance, post-implantation 239

T/C offset method 290

teachers of the deaf 76

teams 70–1, 74

assessment of children 106–7

challenges 77–8

counselling of risks and expectations

100

dynamics 72

hierarchy vs. democracy 78–9

models 70–1

roles 72–3, 75–7

selection of ear for implantation 99

tegmen dehiscence 200

Telectronics 8

telemetry 277–8

CII Bionic Ear implant 14

COMBI 40 implants 15

design of implants 12

development of implants 7

impedance 277–8

see also Neural Response Telemetry

(NRT)/Imaging (NRI)

telephones

amplified 91

training 314

use 300, 301

temporal bone, demineralization 193

terminology 58–62

3-offset method 290–1

thresholds

acoustic reflex 263

aided threshold measurement 86, 112
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audiometric 110

electrical 260, 263

programming 279–81, 283, 292

children 286

EABR 289–91

ECAP 289

Tickle-Talker 303

tinnitus 194

counselling 92

effects of 84

postoperative worsening 239

prediction of implantation outcomes

144–5

programming of processors as trigger

280

suppression of 134, 194

Tone-Burst Auditory Brainstem Response

Test 90

total communication 107, 122–3

transcutaneous link 9, 35, 39

transmastoid facial recess approach

closure 226–7

cochleostomy, creation 222–3

cortical mastoidectomy 220

insertion of imlant 224–6

posterior tympanotomy 220–2

preparation of bed for receiver

stimulator 218–20

skin incision 217–18

surgical technique 217

Treacher Collins Syndrome 182

tripolar stimulation 60

tympanic membrane retraction 200

tympano-mastoid infection 191

tympanometry 109, 220–2

Usher’s syndrome 83

vascular anatomy 200

VDV test materials 318

vertical localization 340

vertigo, postoperative 239

vestibular aqueduct, enlarged 201–2, 203

vestibular function 96–7

vestibular investigation 96

vestibular testing 96–7

vestibulocochlear nerves, absent or

attenuated 184–8

video assessment of children 168

Vienna device 5

virtual channel 51, 62

stimulation 60

see also current steering

vision and visual impairment 83

visual alarm systems 91

Visual Monitoring Task (VMT) 137,

153–4, 156

visual reinforcement audiometry (VRA)

110–11, 286

visual reinforcement operant

conditioning audiometry (VROCA) 286

VMT (Visual Monitoring Task) 137,

153–4, 156

vocoders 37, 62

voice-activated databases 377

voice skills, maintenance of 93

voicing information 6, 304

voltage compliance limit 44, 47

vowel recognition 303

VROCA (visual reinforcement operant

conditioning audiometry) 286

VRA (visual reinforcement audiometry)

110–11, 286

WAIS (Wechsler Adult Intelligence Scale)

137, 163

Revised (WAIS-R) 153, 157

wearable speech processor (WSP) 6

Wechsler Adult Intelligence Scale (WAIS)

137, 163

Revised (WAIS-R) 153, 157

Wechsler Intelligence Scale for Children

(WISC) 160, 162, 169

Wechsler Memory Scale (WMS) 154

widened vestibular aqueduct (WVA) 182

WISC (Wechsler Intelligence Scale for

Children) 160, 162, 169

WMS (Wechsler Memory Scale) 154

word recognition 304

WSP (wearable speech processor) 6

WVA (widened vestibular aqueduct) 182

X-linked deformity 182

X-rays

postoperative 189, 210–11

preoperative 184
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