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Abstract No. 53. 

DECREMENT IN AUDITORY NERVE FUNCTION FOLLOWING ACUTE 
mGH RATE STIMULATION USING VARIOUS STIMULUS PARADIGMS 

IN GUINEA PIGS 

M. Tvfwcinsk,e, R.K. ShephercP, G.M. ClarP 
/Departmenr ofOtolaryngology, Charite, Berlin 2Department ofOtolaryngology, Melboume University, 
Australia 

Previous experimental studies have shown that chronic electrical stimulation of the auditory nerve using 
charge balaneed biphasic current pulses at rates of up to 500 pulses per second (pps) do not adversely 
affect the adjacent spiral ganglion population. More recently psychophysical triais have indicated that 
speech processing strategies based on high pulse rates (1000 pps or more) can improve speech percep
tion in cochlea implant patients. In this paper we summarize the results following acute high rate stimu
lation using different stimulus paradigms. Charge balanced, biphasic current pulses were delivered to a 
bipolar electrode pair of an intraeochlear electrode at stimulus rates of 400 or 1000 pps and a stimulus 
intensity of 0.34 J..IClphase. We recorded the electrically evoked auditory brainstem response (EABR) 
before and periodically following stimulation. A continuous and a 50% duty cycle stimulus paradigm 
were used, both featuring fixed-amplitude pulses. Additionally, an amplitude-modulated stimulus para
digm, using a 4-tallcer babble sequence, was used. This stimulus injected the same total charge during 
stimulation as the 50% duty cycle stimulation. Continuous stimulation at 400 pps induced a significant 
reduction in auditory nerve excitability, followed by a slow and incomplete recovery of the EABR. 
Following both 50% duty cycle and 4-talker babble stimulation for two and four hours, EABR decre
ment was reduced and the EABR amplitude recovered rapidly to pre-stimulus levels. Immediately fol
lowing continuous stimulation at 1000 pps, no EABR could be evoked immediately following stimula
tion. While the EABR amplitude following 50% duty cycle stimulation for two or four hours showed a 
more complete recovery, it was still incomplete. Following 4-tallcer babble stimulation recovery was 
rapid and complete. While .hose results show the importance of both duty cycle and amplitude modula
tion in minimizing the effeets of post-stimulus neural fatigue, they also indicate that the post-stimulus 
reduction in excitability of the auditory nerve depends on stimulus rate. Those short term changes in 
auditory nerve excitability may have important consequences for speech processing strategies based on 
high stimulus rates. 

Michael Tykocinski 
Department of Otolaryngology, Charite, Berlin 
SchumannstraBe 20121 
10117 Berlin 

The ~hird Europeon S",mposium on Paediotric Cochleor Implontotion Honnover. June 6 - 8 1996 A-53 



Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Tykocinski, M.;Shepherd, R. K.;Clark, Graeme M.

Title:
Decrement in auditory nerve function following acute high rate stimulation using various
stimulus paradigms in guinea pigs [Abstract]

Date:
1996

Citation:
Tykocinski, M., Shepherd, R. K., & Clark, G. M. (1996). Decrement in auditory nerve
function following acute high rate stimulation using various stimulus paradigms in guinea
pigs [Abstract]. In Abstracts of the 3rd European Symposium on Paediatric Cochlear
Implantation. Hannover, 6-8 June 1996, Hannover, Germany.

Persistent Link:
http://hdl.handle.net/11343/26961

http://hdl.handle.net/11343/26961

