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Competing Information Process of Auditory and 
Visual Stimuli in CI Subjects: a PET Activation 
Study 

Takeshi Kubo*, H Nishimura, T Iwaki, K Doi 
Osakn University Graduate School of Medicine, Osaka, 
Japan 

We examined cochlear-implant (CI) users using positron 
emission tomography (PET), and focused on activation of 
the auditory cortical areas by providing the auditory (A; 
speech sounds) and/or visual (V; sign language) stimuli. 
The Cl users were a pre-lingually deaf native signer and 
post-lingually deaf non-native signers. While they attend 
to A and/or V, the regional cerebral blood flow (rCBF) 
was measured by counting radioactivity after 
administration of H2l50. The results were i) the auditory 
association areas (superior temporal gyri) was activated 
by V in the pre-lingaully deaf subject, while A activated 
only the primary auditory area (Hersch gyrus) of the 
contralateral side; ii) when the post-lingaully deaf 
subjects were classified into two groups by the duration 
ofCl use (one year vs three years), the mode of activation 
in the auditory association area was significantly different 
between these two groups. In other words, competing 
information process of A and V stimuli was found in the 
short-term Cl users, but it disappeared in the long-term 
Cl users. Our results suggest that simultaneous use of 
sign language during rehabilitation of Cl might affect the 
comprehension of speech sounds in the auditory cortex. 
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Long term speech perception data has been collected for 
100 children using the Nucleus multichannel cochlear 
prosthesis in Melbourne. Scores on a number of different 
assessments are available at approximately six month 
intervals following implantation for these children. The 
group represents an unselected sample of cochlear 
implant users, as all children were included if they had 
sufficient developmental skills to perform formal speech 
perception tests. Information was also collected on each 
child regarding type of hearing loss, age of onset of 
profound hearing loss, duration of profound hearing loss, 
age at implantation, pre and post-implant communication 

and length of experience with implant use. Phoneme 
scores from open-set audition-alone word tests (PBK) • 
were investigated in this study as they provided the most 
complete record of speech perception across the group. 
The individual information on each child was used in a 
step-wise multiple linear regression analysis with PBK 
phoneme scores as the dependent variable. This statistical 
technique attempts to use the information on each child 
to predict the speech perception scores. Higher speech • 
perception scores were associated with a later age at 
onset of profound hearing loss (p<O.OO I), oral 
communication mode following implantation (p<O.OOI), I 
use of the SPEAK speech processing strategy (p<O.OOI), 
and longer implant experience (p<O.OOI). Lower speech 
perception scores were associated with later age at 
implantation (p<O.OOI) and developmental delay 
(p<o.O I). These variables accounted for approximately 
50% of the variance in speech perception scores in this 
group. These findings are consistent with previous 
studies and provide some useful insights for clinical 
practitioners. The results support the implantation of 
children as young as practicable. The development of 
auditory language skills prior to implantation (that is, 
later onset of profound hearing loss) appears to be 
advantageous. Speech perception improves with 
experience and results tend to be better where oral 
communication is used consistently following 
implantation. Developmental delays can have a 
detrimental effect on outcomes. These findings and their 
implications will be discussed in more detail in this 
presentation. The average PBK phoneme score for all 
children using the SPEAK speech processing strategy 
was 58%, with a mean word score of 29. • 
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Optimising Hearing Aid Fittings of Children who also 
use Cochlear Implants 

Teresa Y C Ching* 0,3), C Psarros (2,3), M Hill (1,3) 
(I) National Acoustic Laboratories, Sydney, Australia, 
(2) Children's Coch/ear Implant Centre, Sydney, 
Australia,	 (3) Cooperatil'e Research Centrefor Cochlear 
implant and Hearing Aid Innovation, Australia, 

An increasing number of hearing impaired children who 
use a cochlear implant in one ear have useable residual 
hearing in the opposite ear for acoustic an\plification. 
This study investigates how hearing aids can be adjusted 
to work best with cochlear implants in children. All 
participants used a Cl22 or Cl24 cochlear implant 
programmed with SPEAK strategy, and have been fitted 
with multi-memory programmable hearing aids. A 
procedure for optimising hearing aid fittings will be 
presented. The speech perceptual performance, 
localisation performance, and functional performance in 
every day life situations of children using cochlear 
implant alone, hearing aid alone, and cochlear implant 
with hearing aid will be reported. Guidelines for 
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