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A major factor in the improved performance of cochlear implant patients has been the use of high 
stimulus rate speech processing strategies. While these strategies show clear clinical advantage, we know 
little of their long-term safety. Indeed, recent studies have indicated that high stimulus rates at intensities 
above clinical limits, can result in neural damage as a result of prolonged neuronal hyperactivity·. The 
present study was designed to evaluate the effects of chronic electrical stimulation of the auditory nerve at 
high rates, using intensities within clinical limits. Thirteen normal hearing cats were bilaterally implanted 
with scala tympani electrodes and unilaterally stimulated for periods of up to 2100 h at stimulus rates of 
1000-2000 pulses per second (Pps), using intensities midway within each animal's dynamic range (typically 
6 dB above threshold). Electrically-evoked auditory brainstem responses (EABR's) were periodically 
recorded to monitor the status of the auditory nerve and to ensure stimulus intensity remained above 
threshold. Animals were anaesthetised with ketamme hydrochloride (20 mglkg Lm.) and xylazine (3.8 mglkg 
i.m.) during surgery and EABR recordings. Finally, stimulus current and electrode voltages were measured 
twice daily to ensure correct stimulus settings, and to provide electrode impedance data. In general, EABR 
thresholds showed no statistically significant elevation as a function of time, moreover the amplitude of the 
evoked responses remained stable for the duration of the stimulation program. Histological evaluation 
showed no statistically significant difference in ganglion cell densities between control and stimulated 
cochleae (p=O.46 ANOVA). Significantly, six of the 26 cochleae examined showed evidence of a moderate
severe inflammatory reaction associated with low grade infection. Moreover, there was a statistically 
significant relationship between spiral ganglion cell density and the degree of inflammation (p=O.016, 
ANOVA). Two cochleae showeC:revidence of localised electrode insertion trauma which resulted in a severe 
loss of neural elements in the region of the trauma. Finally, electrode impedance showed a close correlation 
with the degree of tissue reaction adjacent to the electrode. The present results indicate that biphasic current 
pulses delivered to scala tympani electrodes at rates of up to 2000 pps and intensities within clinical limits 
dose not adversely affect the spiral ganglion or the cochlea in general. 
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