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CI SURGERY 
Exposure options 

  Open  
  Intermediate 
  Minimalist / Keyhole 

 



Early inverted-U incision (Melbourne ca. 1985). 
Neurosurgical-type hair shave and flap exposure. 
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Elevation of the Melbourne flap. 
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Large C-incision, early 1990s, designed to cover the 
implant with the anteriorly based flap. 
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C-flap exposure via flap elevation. 
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Fixation of the CI to avoid movement of the implant. A bony 
retention well is created immediately posterior to the 

mastoid.    ©  Bruce Black MD                                         

 
          



Drilling out the bony retention well site. 
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Open type CI surgery, Rt. ear, displaying the retention well 
to the left and the mastoidotomy on the right. 
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Well site with a “trench” designed to protect the electrode 
array as it transits to the mastoidotomy. 
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Drill-holes in the cortical rim were created to allow ties to 
stabilise the electrode array to prevent migration out of the 

cochlea.    ©  Bruce Black MD                                         

 
          



Device fixation. Early techniques employed Dacron mesh 
ties (inadvisable: higher infection risk than mono-

filamentous ties).    ©  Bruce Black MD                                         

 
          



Device fixation, This complex technique required wide 
exposure and considerable bone crafting. This incurred 

tissue trauma and infection risks.    ©  Bruce Black MD                                         

 
          



C-flap technique, 1992. The flaps were prone to retraction 
that brought the incision line close to the site of the implant 

body.    ©  Bruce Black MD                                         

 
          



Detail of the previous case. Complications included flap 
tension, ischaemia, infection, then breakdown, causing 
extrusion. Flap anaesthesia occurred above the flap.    ©  Bruce Black MD                                         

 
          



C-flap, two months after surgery. The head shave was 
undesirable and the surgical trauma rendered the 

procedure less suitable for infants and bilateral implants.    ©  Bruce Black MD                                         

 
          



Inverted-L incision, 1992. A modification of the inverted C- 
and U-flap designs. Slightly better than the previous, but 

anaesthesia and flap contracture remained problems.    ©  Bruce Black MD                                         

 
          



Inverted-L flap theory. This method was designed to reduce 
flap traction and avoid division of neurovascular bundles 
posterior to the auricle. A pericranial pocket was used to 

stabilise the device ca. 1993.    ©  Bruce Black MD                                         

 
          



Pericranial retention pocket technique. Nucleus 22 device in 
situ. 
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Inverted-L incision, one week post-operative. Parental 
resistance to open surgery was a significant factor in earlier 

paediatric CI considerations.     ©  Bruce Black MD                                         

 
          



Vertical incision plan, sited well to the rear of the mastoid. 
The implant body site and mastoid tip are marked. 
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Vertical incision and pericranial pocket approach, designed 
to minimise post-auricular tissue damage. Exposure 

required a hair shave and lengthy incision for access.     ©  Bruce Black MD                                         

 
          



Vertical incision, ca. 1996. 
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OPEN SURGERY 

              DESTABILISATION CYCLE 
 
     Open Wound            Destabilised Tissues 

 
Fixation required 

 
The open surgery dilemma: Well and suture fixation 

methods required wide exposure that destabilised the 
overlying tissue, thus requiring device fixation. 



Intermediate exposure: Gibson Lazy-S incision (Sydney, 
1996), extending from above the ear along the post-aural 

sulcus.     ©  Bruce Black MD                                         

 
          



Lazy-S incision. The design avoided the main post-auricular 
neurovascular structures, but was necessary only for device 
fixation using a bony well and less suitable for bilateral CI.     ©  Bruce Black MD                                         

 
          



Post-aural sulcus view illustrating the line of the Lazy-S 
incision. The wound line overlies the electrode arrays, but 

the site is infection-resistant.     ©  Bruce Black MD                                         

 
          



Lazy-S technique: Incision pattern and CI site. 
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Exposure of the mastoid using an incision along the supra-
meatal crest, and down the posterior edge of the mastoid. A 

pinna-based flap is raised and reflected anteriorly. 
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Creation of a pericranial pocket to site the body of the 
implant. The pocket should be a snug fit to help stabilise the 
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Creation of a bony well, and a trench for the electrode 
array. The well is intended to help stabilise the CI in situ, 

the trench to protect the electrode array.    ©  Bruce Black MD                                         
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The CI body is placed in the pocket with retaining sutures 
into the surrounding bone to further stabilise the implant. 
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Final implant position, with the electrode array passing 
through the mastoidectomy into the cochlea. 
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Nottingham minimalist technique, 2002. A limited incision in 
the hairline reduced tissue trauma substantially, but 

restricted the access to perform well-and-suture fixation 
methods.    ©  Bruce Black MD                                         

 
          



Nottingham incision. Wound tension due to the bulk of the 
device risks infection/dehiscence over the implant or 
electrode array, particularly in a juvenile curved skull.      ©  Bruce Black MD                                         

 
          



KEYHOLE SURGERY 

                 THEORY 
 
    Small Wound                    Stable Tissues 

 
   

Implant Fixation by Tissues 
 



Early Keyhole incision, 1997. The site on the auricle moved 
the incision away from the implant body to vascular 

auricular skin, to avoid wound tension, and to site any 
wound infection away from the CI itself. Hair shave avoided. 
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Closure after implantation. The incision avoids the post-
aural sulcus (glasses, CI processor trauma). A pinna-based 

periosteal flap overlies the array for further protection.     ©  Bruce Black MD                                         

 
          



Early approach, final aesthetics. 
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With further use, the larger auricular incision was found to 
be superfluous and was reduced in size. 
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Detail of the intermediate phase incision. 
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Definitive Keyhole incision. Undermining the surrounding 
post-aural skin mobilises the wound, permits ample access 

via the smaller exposure. See section on “Keyhole CI 
Surgery”.    ©  Bruce Black MD                                         
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