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Cochlear Implants: 1 External processor; 2 External 
induction coil; 3 Implant and electrode array; 4 VIII nerve. 
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Plan of a CI in situ, with the array within the cochlear spiral. 
Note the opposing induction coils. 
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Function of a CI: 1, click to activate. 
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Function of a CI: 2, click to activate. 
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An old body-level external processor electronics and battery 
pack. 
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A Nucleus 22 implant: single 22 channel electrode array. 
Early 1990s model. 
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Implant models: With time the bulk has been steadily 
reduced to minimise scalp protrusion and facilitate less 

intrusive surgery. Cochlear Freedom and 6 Series (above).    ©  Bruce Black MD                                         

 
          



Cochlear 6 series implant: Internal induction coil with 
central magnet to retain the external processor, electronics 
housing, twin electrode arrays (straight reference electrode 

and 22 channel active array).    ©  Bruce Black MD                                         

 
          



An early body-worn processor using a back pocket to avoid 
child interference with the settings. 
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A back-pack used to house the initially bulky processors 
and battery packs. 
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Early miniaturisation of the external processors, clipped to 
the clothing. 
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Detail of bilateral processors and implants in a one-year-
old. 
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The mother is always a key player in the success of 
paediatric CI surgery. 
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External processor: This includes the batteries, 
microphone, electronics (sound to current conversion), and 

external induction coil with a central magnet to maintain 
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External processor, showing the battery-electronics housing 
and the external induction coil.  
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As views of hearing technology have changed, the original 
flesh-coloured external components have been replaced 

frequently by more visually attractive presentations.    ©  Bruce Black MD                                         

 
          



Processor decoration, reflecting less phobia related to 
hearing loss and its management.  
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Waiting for switch-on of the second side device. 
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A remote control that may select specific programs to suit 
particular circumstances, plus volume control. 
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Cochlear implantation. Site in the inner ear. The implant 
array enters the cochlea via the round window (arrowed) 

and is passed up the cochlear spiral on the left.    ©  Bruce Black MD                                         

 
          



Detail of the straight array within the cochlear spiral. Note 
that the array kinks slightly inferiorly. The pre-moulded 

Contour device avoids this, remaining close to the 
modiolus.    ©  Bruce Black MD                                         

 
          



Dissection of the cochlear spiral with an electrode array in 
situ. The array abuts the wall on the left before passing 

further up the spiral.      ©  Bruce Black MD                                         

 
          



Detail of the previous specimen. Note that the electrode 
array is approximate to the outer wall rather than in an 

optimal peri-modiolar site that allows more precise stimulus.    ©  Bruce Black MD                                         

 
          



The round window, displaying a cochleotomy via the 
membrane, done to preserve hearing. Alternatively a small 

drill-hole on the antero-inferior rim may be employed.    ©  Bruce Black MD      -                                   

 
          



Straight electrode array, passing into the cochlear via the 
round window. The extra-cochlear electrodes are non-

functioning dummy types.     ©  Bruce Black MD                                         

 
          



Bilateral ear-level implants and processors (even placement 
levels are desirable). 
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Deafness is often congenital with affected siblings. 
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CI electronics are robust, but loan devices are commonly 
required during minor repairs. 
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The Med El EAS system: combined acoustic (hearing aid) 
and CI for ears with some remaining and useful residual 
hearing. Custom narrow electrodes are used to preserve 

function.    ©  Bruce Black MD                                         

 
          



Use of waterproof coverings for CI water sport use. 
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