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The insertion of an intracochlear electrode array may cause trauma to 
cochlear structures which can result in degeneration of neural elements, 
jeopardizing the potential benefits of electrical stimulation. Safety studies for the 
assessment of trauma associated with the Nucleus 22 standard electrode array 
involved animal experiments as well as insertion studies in post mortem 
temporal bones. However, there are only few histological studies of temporal 
bones from deceased cochlear implant patients. A review of our temporal bone 
collection of implantees originating from a variety of centers has been conducted 
to evaluate the effects of electrode insertion trauma associated with the Nucleus 
22 standard array. 

The present study is based on evaluation of the histopathology of 14 
temporal bones taken from donors who had received a Nucleus 22-channel 
implant. The specimens were decalcified. embedded in celloidin or Spurr's resin, 
sectioned at 20 or 2 Jl m respectively and stained with hematoxylin and eosin. 
One case with a preoperative history of meningitis showed excessive new bone 
formation throughout the cochlea with no distinguishable scalae. The 
cochleostomy and insertion of the electrode array was found to commence in the 
scala media and continue along it in three cases, resulting in rupture of the 
Reisner's membrane in two specimens. The remaining 10 temporal bones 
showed scala tympani insertion with a variety of limited intracochlear damage. 
Most common was embedding of the electrode in the spiral ligament of the upper 
basal turn. The basilar membrane and in some cases the osseous spiral lamina 
showed localised damage like tearing or fracture. In no specimen however. had 
the electrode array penetrated the basilar membrane or osseous spiral lamina into 
the scala vestibuli. 

These histopathological observations are of importance for interpreting 
radiological evaluations of electrode position and for the development of new, in 
particular perimodiolar electrode arrays. Development of improved electrode 
arrays should result in intracochlear insertion trauma not in excess of our 
findings associated with the standard electrode array. 
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