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THE HISTOPATHOLOGY OF THE HUMAN TEMPORAL BONE
FOLLOWING COCHLEAR IMPLANTATION IN A PATIENT:

A SUMMARY

G.M. Clark, R.K. Shepherd, R.L. Webb, B. K-H. Franz.

Department of Otolaryngology, University of Melbourne,
Royal Victorian Eye and Ear Hospital, East Melbourne,
Australia, 3002.

The macroscopic and microscopic evaluation of the
implanted and unimplanted temporal bones in a patient who
had a cochlear prosthesis for 27 months prior to his
death from cardiac disease has shown that the device is
biocompatible, and does not lead to any significant
adverse effects. The cause of deafness was meningitis.

Long term stimulation of the cochlea for an
estimated 10,000 hours did not lead to any observed
effect on the spiral ganglion cells or result in
corrosion of the Pt banded electrodes. The insertion of
the multiple-electrode array into the scala tympani of
the basal turn of the cochlea only caused minimal trauma.
There was damage to the osseous spiral lamina for a
distance of Imm adjacent to the round window. In
addition the insertion of the electrode array resulted in
a small displacement of the basilar membrane towards the
scala media over a distance of 3~5 mm. However there was
no evidence of tearing of the basilar membrane. There
were no significant histopathological changes in the
spiral ligament.

There appeared to be a good seal around the
electrode entry point into the cochlea. This seal could
have been effective in limiting the spread of any
infection from the middle ear. There was some new bone
growth associated with the more basal section of the
electrode array, and this could have been responsible for
the psychophysical findings which showed that the
identification of different pitch sensations for
individual electrode pairs was poor in the basal compared
to the apical section of the electrode array. This could
have in turn affected this patients speech perception
results which were below the average for our patients.

The histopathological findings due to previous
disease and implantation of the right cochlea are
summarized in Fig. 1.
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It was also of interest to note that in the
unoperated left cochlea, where the osseous labyrinthitis
was more severe than the right, there were still
significant numbers of ganglion cells around the turns of
the cochlea (20%).

Finally, it was of interest to find that promontory
stimulation with biphasic pulses rather than square wave
stimuli gave negative results, and did not reveal that
there was a population of 10% of spiral ganglion cells
remaining in the right cochlea, the stimulation of which
gave the patient useful speech reading enhancement.
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Figure 1

A graph of structural changes in the implanted cochlea
due to previous disease and the cochlear prosthesis.
Changes are referenced to distance from the round window
along the cochlea periphery.
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