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Previous experimental studies have shown that chronic electrical 
stimulation of the auditory nerve using charge balanced biphasic current 
pulses at rates of up to 500 pulses per second (pps) do not adversely affect 
the adjacent spiral ganglio~. population. More recently, a number of clinical 
trials have indicated that speech processing ~trategies based on high pulse 
rates (1000 pps and more), can further improve speech perception. In this 
paper we summarize our results following acute and chronic electrical 
stimulation of the auditory nerve using high pulse rates. 

We recorded the electrically evoked auditory brainstem response 
(EABR) before and periodically following two hours of continuous 
stimulation at rates of 100 - 1000 pps using intensities at and above the 
maximmn clinical levels for bipolar scala tympani electrodes. Stimulation at 
200, 400 and 1000 pps produced an increasingly significant reduction in the 
post-stimulus EABR and a decrease in the rate of recovery to prestimulus 
levels. The degree of these changes depended on both rate and intensity. 
The introduction of a duty cycle - designed to simulate the output of a speech 
processor - resulted in a statistically significant increase in EABR recovery 
compared with the continuous stimulus. The reductions in excitability of the 
auditory nerve at high rates and intensities appear to be related to neuronal 
hyperactivity.. 

In a complementary study normal hearing cats were unilaterally 
stimulated using both bipolar and monopolar electrodes at rates of 1000 
2000 pps for periods of up to 2000 h. Acoustic stimulation indicated that the 
most extensive hearing losses occurred adjacent to the electrode array (> 12 
kHz), while thresholds to lower frequencies were usually close to normal. 
Longitudinally recorded EABR's exhibited stable. or slight increases in 
threshold with time, although response amplitudes generally remained 
unchanged for the duration of the stimulation program. ,These physiological 
data will be correlated with cochlear histopathology. 
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