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The Melbourne/Cochlear auditory prosthesis uses an intracochlear
electrode array containing 22 circumferential full-band electrodes mounted on
a Silastic carrier. It could be hypothesized that half-band electrodes,
oriented towards the modiolus, would produce lower stimulus thresholds than
conventional full-band electrodes. This hypothesis is based on the assumption
that, compared with full-band electrodes, half-band electrodes would produce
an electrical field in which a greater proportion of the current would excite
a defined group of neurons. In order to verify this hypothesis we recorded
electrically evoked auditory brainstem responses (EABRs) for both full- and
half-band electrodes inserted in the scala tympani of deafened cats. EABR
thresholds for half-band electrodes oriented towards the modiolus were not
significantly different from thresholds evoked using full-band electrodes
(p>0.05, paired t-test), whereas thresholds evoked using half-band electrodes
oriented towards the outer scala wall were significantly higher (p<O.Ol) than
either the modiolar half-band or the full-band electrodes. These physiological
results suggest that the electrical field generated within the auditory nerve
by modiolar oriented half-band electrodes does not differ significantly from
that produced by full-band electrodes. On the basis of these results, together
with the fact that half-band electrodes would have higher current densities
and electrode impedances, and would require careful orientation during
implantation, we consider that there is no benefit in incorporating half-band
electrodes in the design of scala tympani electrode arrays.
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Wave Preterm mfants (n=27) Term infants (n=26) Adults (n=20)
dv 7.8 ± 0.7 81% 7.5 ± 0.3 92% 6.3 ± 0.5 100%
dvi 9.7 ± 0.8 56% 9.4 ± 0.4 85% 8.2± 0.6 90%
dvii 11.0 + 1.5 19% 11.4 + 0.9 62% 9.9 + 0.9 95%

The ability to localise sound is dependent on the properties of the peripheral auditory system
and the processing of signals in the central auditory pathway. It has been suggested that the
development of higher processing of complex sounds such as speech is dependent on adequate
binaural processing during early infancy. The aim of this study was to record electroencephalographic
evidence of binaural interaction in the brainstem of adults and newborn preterm and term infants in
order to determine some aspects of the development of binaural processing in hwnans. In each
subject brainstem auditory evoked responses (BAERs) were recorded in response to monaural
stimulation of each ear and binaural stimulation. The binaural interaction waveform (BI) was
determined by subtracting the binaural BAER from the algebraic sum of the monaural BAERs. In the
adults, the BI waveform almost always consisted of three peaks with mean latencies shown below
(Table). The mean latencies for the peaks in the preterm and term infants were not statistically
different and were longer than those recorded in adults (Table). However, there was a lower
incidence of later peaks in the BI waveform in the preterm infants compared to term infants (Table).
Tbl La ()( SD) d"d (~) fb' ral' .

These data suggest that eVldence of central bmaural processmg can be recorded 10 newborn 10fants
and that a major feature of the development of the BI response is the delayed appearance of the later
peaks. Our data also indicate that the development of the BI response in terms of the reduction in peak
latency is relatively slow compared to that for the development of the BAER.
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