MEASUREMENTS OF NEURAL ADAPTATION EFFECTS DEPENDENT ON RATE OF STIMULATION
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Introduction Results

Recordings of compound action potentials are increasingly used in Response amplitude decrease and fluctuations were observed which are dependent on the rate of stimulation and possibly patient variables. Neural adaptation
the dlinical environment as valuable tools to assist in the fitting of effects were determined in four experimental subjects until now for rates ranging from 10 pulses per second (pps) up to 2000 pps and for pulse train durations
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comfortable loudness perception however diminishes greatly with
increasing differences between the stimulation rates used for
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the speech processing algorithm. Results fo_r 20 subjects analyzed_ until now show various short time adapta_tl_on and prolbe
For higher stimulation rates, neural adaptation and fatigue effects recovery time constants depending on the rate of stimulation, electrode position and
have to be considered and seem to be an important factor for the additional subject variables. _ " ||
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With the Nucleus Research Platform 8 (RP8/System 4) which
includes an improved Neural Response Telemetry (NRT) system,
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featuring higher sampling rates, longer sampling windows, an o "
amplifier with improved linearity, saturation recovery and noise &0 0 Masker alone: 0 10 20 30 40 50
immunity, it has become possible to determine detailed temporal $823838888888 s2sssssss888s || pulse nr
response patterns when stimulating the auditory nerve with long 8888388588344 888838388588 234d4 ° ;
pulse trains in most subjects. Time (minutes) Time (minutes) Increasing the number of masker pulses from 1 to n-1 allows measurement of the response to the nth stimulus
of a pulse train. Note the decrease of the response amplitude after the initial stimulus and the characteristic
Some subjects show ongoing adaptation while others reach a stable condition within short time oscillations during the first 30 or 40 ms.
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The first method consisted of continuous stimulation on one electrode at a 46110 pps 10 pps ;zf““‘!! “
time (electrode numbers 22, 16, 11, 6 and 1 were used) during 12 minutes. ——— ) o ol
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The second method was adapted from Wilson et al. (1997) and consists of 12 o= o — - 0
recording neural responses to each pulse in a pulse train by varying the Mean normalized amplitudes —_ % g_w&ﬁ - — —
number of masker pulses preceding a probe stimulus. Pulse trains with 100, : D Tl
500, 1000 and 2000 pps were used with pulse train durations up to two o ‘ oo % I
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b Decay of response amplitude and oscillations for two subjects and four different stimulation rates. 100 Hz conditions for subject 2 (lower
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oscillatory pattern which was changed into a more stochastic stationary amplitude fluctuation after 200 ms. Time
constants for the fading of these oscillations were dependent on rate, electrode position and subject variables.
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