
COCHLEAR IMPLANTATION 
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CI components, currently separate external and internal 
devices. At this time totally implantable devices remain 

impractical due to power and microphone issues.    ©  Bruce Black MD                                         

 
          



CI function. The external processor receives sound, 
converts this to current, then stimulates the implant via 
induction coils. The implant codes data into electrical 

impulses that are passed into the array to stimulate the VIII 
endings.    ©  Bruce Black MD                                         

 
          



CI: functional overview (click on screen). 
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Courtesy of Cochlear Ltd 

https://www.youtube.com/watch?v=xFdnhL4wFIM


The route to CI outcomes. It is necessary to be painstaking 
in approach to avoid distress due to misinformation or lack 

of correct counselling.    ©  Bruce Black MD                                         

 
          



Preparation for adult CI surgery requires care to evaluate all 
aspects methodically. Patient discussion with a previous 
implantee greatly helps clarify the reality of outcomes.    ©  Bruce Black MD                                         

 
          



Paediatric Clinical Evaluation  
   

 Deafness: cause, nature onset, duration, 
      severity. Past hearing record, aiding etc. 

 Other otological features 
 General medical condition 
 Genetic factors 
 Other specific health factors: neurological, 

       ophthalmological 
 Developmental milestones  
 Serological assessments: CMV, treponema, 

        thyroid etc.    
 

    



Paediatric Radiological 
Evaluation  

   

 CT: Bony abnormalities 
 Otic capsule malformations 
 Cochlear spiral obliteration 
 Large ventricular aqueducts 
 IAM stenosis 

MRI: Soft tissue assessments 
 Cochlear VIII 
 Vestibular VIII 
 Facial nerve 
 Membranous labyrinth 
 CNS (e.g. CMV, CP, Meningitis) 
 

  
 

    



Ci is considered when aiding is no longer adequate. 
Cognition is important in children and adults, but age per se 

is not usually a barrier. The elderly benefit greatly.     ©  Bruce Black MD                                         

 
          



Unilateral total Lt SND and severe Rt loss. If CI was 
considered for the worse ear, the cause and duration of 

loss would be critical prognostic aspects that might favour 
the better ear.    ©  Bruce Black MD                                         

 
          



Severe to profound bilateral losses, right worse. Initially, CI 
of the right (worse ear) would be favoured, unless other 

factors intervened (e.g. cochlear ossification).     ©  Bruce Black MD                                         

 
          



Bilateral similarly severe losses, adult case. Bilateral 
sequential CI is suggested, rather than simultaneous 

procedures that might produce excessive dysequilibrium 
post-operatively.    ©  Bruce Black MD                                         

 
          



Preliminary audiology: Adults. 
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Paediatric Audiological 
Evaluation     

 Older children: Age appropriate open set 
       testing  

 Neonatal screening: ABR, OAEs, 
       tympanometry 

 (Failed cases): repeat assessments, aiding 
       of partial losses, VROAs at 6/12. 
       Continued surveillance for evidence of 
       progression 

  No response cases: TTEABR to assess 
       the VIII nerve status 
 
 
 

 
    



CI PROGNOSIS 
Adults 

   

 Auditory cortex maturity:  Age at deafness, 
      duration ,severity, aiding efficacy, speech/ 
     language development 

Cause of deafness: general, otological 
Other pathology: General medical 
Psychological factors: e.g. dementia 
Socio-economic 
Surgical efficacy, type, expertise 
Habilitation, motivation, support 

 
 

 
    



PCI PROGNOSIS 
Children 

   

 Auditory cortex: Hearing during the first  
                                                   24/12  

Otological: Inner ear, VIII n 
Neurological; e.g. CMV, CP 
General medical: Other debilitation 
Psychological: e.g. ASD, ADHD, intellect 
Family/Social; Family support, motivation 
Surgical: Type of surgery, expertise 

 
 

 
    



Auditory neuropathy (VIII n damage) should be clearly 
discerned from auditory dyssynchrony, a transmission-type 

disorder that responds well to CI. Major inner ear deformities 
do badly, but lesser types and LVAs generally succeed. 
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Successful CI requires patient/family motivation. Factors 
that impede this will very likely impact on the outcome. 
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Surgical techniques vary from “open” large incision patterns 
to minimalist “closed” methods. Expert surgery should be 

completed well under an hour.     ©  Bruce Black MD                                         

 
          



“Switch on” – the activation of the implant to produce sound - 
is often an emotional event. 
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HABILITATION  
Options    

 Audtitory-Verbal 
Based on developing listening skills 
Uses intensive family based therapy 
Probably the optimal method for the healthy child 
Less effective in non-motivated family, children with 

                                              complex aspects  
 Auditory-Oral 

Utilises visual cues, lip-reading etc. 
Effective when motivated 

 Total Communication 
Signing plus visual cues 
Fails to provide everyday universal communication 
Valuable in many instances 

 
 

 
    



Mapping (fine-tuning) the CI function adjusts the device to 
frequent changes in the reception sensations after CI, a 

little like the eyes adjusting to light.    ©  Bruce Black MD                                         

 
          

Mapping 
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Note: Expert surgeons may take as little as a half hour surgical time 
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too 
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too 
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BILATERAL CI: 
Considerations    

 Children:  
 Bilateral simultaneous surgery at 6/12 preferred for 

       bilateral profound losses 
 Expert minimalist surgery essential 

  
Adults 

 Sequential procedures recommended 
 Check vestibular effects of the initial CI before 

       considering second side 
 Simultaneous surgery may produce unacceptable 

       dysequilibrium, perhaps long term 
 
 

 
    

NB: Ensure even external processor levels on the head 



BIMODAL HEARING 
Aid used in the better (non-CI) ear 

    

 Effectively employed to gain both low 
        frequency (? Aid better) and higher 
        frequency (CI better) amplification. 

Better binaural effect if the non-implanted 
        ear is unsuitable for CI. 

After CI it is often best to temporarily 
        discontinue aid use to maximise  
        familiarity with the CI input. 
 
 

 
    



HYBRID TECHNIQUES 
(CI plus aiding, same ear) 

   

 Must retain excellent low frequency 
       hearing. 

 Condition must not be progressive 
 Patient must be counselled re significant 

      risk of loss of remaining hearing due to CI 
 Special slim array implants used 

 
 

 
    



Habilitation – teaching a child to develop listening, language 
and speech – is helped by playgroup activities, that also 

encourage parent’s tuition input. 
   ©  Bruce Black MD                                         

 
          


	COCHLEAR IMPLANTATION�Basics
	CI components, currently separate external and internal devices. At this time totally implantable devices remain impractical due to power and microphone issues.
	CI function. The external processor receives sound, converts this to current, then stimulates the implant via induction coils. The implant codes data into electrical impulses that are passed into the array to stimulate the VIII endings.
	CI: functional overview (click on screen).
	The route to CI outcomes. It is necessary to be painstaking in approach to avoid distress due to misinformation or lack of correct counselling.
	Preparation for adult CI surgery requires care to evaluate all aspects methodically. Patient discussion with a previous implantee greatly helps clarify the reality of outcomes.
	Paediatric Clinical Evaluation 
	Paediatric Radiological Evaluation 
	Ci is considered when aiding is no longer adequate. Cognition is important in children and adults, but age per se is not usually a barrier. The elderly benefit greatly. 
	Unilateral total Lt SND and severe Rt loss. If CI was considered for the worse ear, the cause and duration of loss would be critical prognostic aspects that might favour the better ear.
	Severe to profound bilateral losses, right worse. Initially, CI of the right (worse ear) would be favoured, unless other factors intervened (e.g. cochlear ossification). 
	Bilateral similarly severe losses, adult case. Bilateral sequential CI is suggested, rather than simultaneous procedures that might produce excessive dysequilibrium post-operatively.
	Preliminary audiology: Adults.
	Paediatric Audiological Evaluation 
	CI PROGNOSIS�Adults
	PCI PROGNOSIS�Children
	Auditory neuropathy (VIII n damage) should be clearly discerned from auditory dyssynchrony, a transmission-type disorder that responds well to CI. Major inner ear deformities do badly, but lesser types and LVAs generally succeed.
	Successful CI requires patient/family motivation. Factors that impede this will very likely impact on the outcome.
	Surgical techniques vary from “open” large incision patterns to minimalist “closed” methods. Expert surgery should be completed well under an hour. 
	“Switch on” – the activation of the implant to produce sound - is often an emotional event.
	HABILITATION �Options
	Mapping (fine-tuning) the CI function adjusts the device to frequent changes in the reception sensations after CI, a little like the eyes adjusting to light.
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	BILATERAL CI:�Considerations
	BIMODAL HEARING�Aid used in the better (non-CI) ear�
	HYBRID TECHNIQUES�(CI plus aiding, same ear)
	Habilitation – teaching a child to develop listening, language and speech – is helped by playgroup activities, that also encourage parent’s tuition input.

