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Our previous studies on electrical stimulation of the cochlea and auditory 
nerve have been performed to provide information about cochlear current 
distributions and electroanatomy, as well as indicating ways of exciting 
discrete auditory nerve fibre populations to aid in the design of a multiple
channel cochlear implant (Black &Clark, 1980). The present study has been 
carried out to examine the relationship between the size of the spiral 
ganglion cell population which remains after experimentally-induced graded 
degeneration of the auditory nerve has occurred and the ability of an animal 
to perceive certain electrically induced sounds. This is of special interest 
for a cochlear hearing prosthesis which requires a residual auditory nerve 
population large enough to adequately relay the electrically induced activity 
to higher centres. 

Seven cats were bilaterally deafened by perfusing the perilymphatic spaces 
with neomycin sulphate solutions (200-800 ~gmjml). After allowing 
approximately three months for nerve cell degeneration to occur, electrode 
arrays were implanted into the scala tympani on one side. Frequency 
difference limens were measured using a conditioned suppression technique 
(Nienhuys &Caelli, 1978). The cats were trained to suppress a test 
stimulus consisting of five pairs of tone bursts (Fl, F2) introduced within 
tone bursts of the reference frequency (Fl). F2 was always greater than Fl 
and the difference limens were measured by decrementing F2 towards Fl to the 
point where suppression ceased. The difference limens for electrical 
stimulation were obtained using bursts of biphasic current pulses with a 
pulse width of 0.1 msec, a burst duration of 500 msec, and an interburst 
interval of 300 msec. The frequency difference limens (F2-Fl)jFl were 
calculated for Fl values of SO, 100 and 200 pulses per second (pps); the 
results were 0.8-2.3 at SO pps, 0.5-0.9 at !OO pps and 0.3-0.5 at 200 pps. 

After establishing the difference limens, the animals were sacrificed, the 
cochleas were serially sectioned, and the spiral ganglion cell populations 
were counted. The histology showed a complete loss of hair cells in all 
animals, and the remaining spiral ganglion cell populations varied across 
animals from approxi~tely 1 to 70 percent. Of significance was the fact 
that although the ganglion cell population varied from animal to animal the 
difference limens did not vary significantly. In particular, one animal with 
only 1 percent remaining cells exhibited almost identical difference limens 
to an animal with 70 percent of cells. All amplitude difference limens were 
found to be in the range of 0.04 - 0.14, and also did not vary with the size 
of the residual cell populations. 
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