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Abstract No.5. 

COCHLEAR IMPLANTS: mGH RATE STIMULATION STUDIES AND 
THE EFFECT OF ELECTRODE POSITION 

R. K. She.pherd I, C. Q. Huang I, J. Xu J, M. Tykocinski 1,2, P. M. Seligman J and G. M. Clark I 
I CRCfor Cochlear Implant, Speech and Hearing Research, University ofMelboume; 2Virchow Klinikum 
der Humboldt Universitiit ,zu Berlin 

This paper summarizes our recent findings investigating the safety of high rate electrical stimulation, 
and reviews the effects ofelectrode position on auditory excitability. These studies used charge balanced 
biphasic pulses and electrode shorting between stimuli to minimize any residual charge or direct current. 
High rate (400-1000 pulses/s) electrical stimulation of the auditory nerve can result in significant stimu
lus induced reductions in auditory nerve excitability at stimulus levels well above those used clinically 
(1). The extent of this reduction was dependent on stimulus rate, intensity and duty cycle, implying that 
such changes were related to the degree of evoked activity. Blocking neural activity pharmacologically 
minimized these stimulus induced changes. Stimulation at intensities within the clinical range resulted 
in minimal-moderate stimulus induced changes. There was no evidence of reduced excitability follow
ing stimulation at 6dB above EABR threshold, however, a partial reduction was evident at 12dB above 
threshold at 400 pulses/s with greater reductions at higher stimulus rates. These results are consistent 
with our fmdings following chronic stimulation of the auditory nerve at rates of 1000-2000 pulses/s 
using intensities within the clinical range. Results of this study indicate that chronic stimulation at high 
rates does not adversely affect cochlear structures, and supports the clinical application ofspeech processing 
strategies operating within these rates. Fmally, we have attempted to optimize the position of the elec
trode array within the scala tympani (2) as temporal bone studies have consistently shown that the Nu
cleus array lies along the lateral wall of the cochlea. Using EABR's we demonstrated a significant reduc
tion in threshold and an increase in dynamic range as the array is positioned closer to the modiolus. An 
electrode located adjacent to the modiolus should provide more localized neural excitation patterns, 
resulting in improved speech recognition among cochlear implant users. 

(1) Tykocinski, M, Shepherd, R.K. & Clark, G.M. Hear. Res. 88: 124-142,1995. 
(2) Shepherd, R.K., Hatsushika, S. & Clark, G.M. Hear. Res. 66: 108-120, 1993. 
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