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RESULTS OF MULTIPLE-ELECTRODE COCHLEAR IMPLANTS IN CHILDREN
Children in Australia and United States of America are now
being implanted with the Nucleus 22 electrode intracochlear
prosthesis utilizing the FO/F1F2 coding strategy. A ~otal of 32
adolescents (10-17 years) and 24 preadolescents (2-9 years) have
been implanted as of 31 August, 1987. No significant post
operative complications were recorded, the speech processors were
successfully pro~rammed, and all are users of the device.
For
the 56 children, the average length of postoperative stimulation
time is 2.8 months.
Because the majority of children have such
short experience with the device we report herein two children
from the University of Melbourne (A) and two children from the
United States (U) who have been using the Nucleus system for 12
months or more.
Child 1A has only 10 electrodes in
the cochlea; therefore, the number of channels programmed for the
children is 10, 17, 18 and 18, respectively.
Child Al and A2
were deafened by meningitis at 3-3 and 3 years of age,
respectively. Child U3 became profoundly deafened from a
progressive sensorineural loss at age 11 and Child U4 was
deafened by recurrent cochlear hydrops at age 13 years.
In our series of single-subject studies, each child acts as
his or her own control.
Therefore, different age-appropriate
tests are presented for each child.
Significant 6 postoperative
scores have been obtained for a number of speech perception tes~s
in the audition-alone condition.
Significant differences between
the vision alone and auditory-visual condition postoperative
scores have also been recorded.
In addition, marked improvements
in speech production and language skills have been observe~.
Australian Children
In the auditory-only condition for both children,
improvements over postoperative results were obtained for a live
voice, closed-set test of 12 words differing in syllable pattern
(3 monosyllables, 3 spondees, 3 trochees and 3 polysyllables).
No repeats were given.
For Child AI, postoperative categoriza
tion as syllable patterns scores were all significantly above
chance:
33% (3 000), 42% (8 000) and 83% (12 000) with significant
improvement between the 3 and 12 month test periods.
For
identification, the scores were 17% (3 mol, 0% (8 000) and 50% (12
000).
For both categorization and identification, the 12 month
scores were significantly higher than the 3 and 8 mo. scores.
In
addition, a significantly above chance score was recorded for the
recognition of monosyllabic words 4 in the aUditory-alone
condition 2 months postoperative (38%).
The categorization as
syllable pattern scores for Child A2 were significantly above
chance at 58% (7 000), 83% (12 000) and 75% (20 000). An increase
in the -identification scores were also recorded: 33% (7 000), 25%
(12 000) and 67% (20 000).
Further, the 20 month score of 67%
was significantly higher than the preoperative score (17%).
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Significant differences between the visual and combined
auditory-visual conditions were recorded for the identification
of closed-sets of 11 vowels when Child A2 was tested.
Postoperative auditory-only and combined scores were obtained at
7 mo (44% and 65%), 13 mo (56% and 9B%) and at 20 mo (67% and
89%). Open-set recognition of key words in BKB sentences 2 in the
visual (66%) and combined (82%) conditions at 20 mo were also
significantly different. No differences between these two con
ditions were seen preoperatively.
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Marked postoperative changes in speech production and
language skills were recorded for Child A2 where higher scores
for correct consonant production 1 were recorded pre (9%) and post
7 mo (58%), 12 mo (75%) and 19 mo (76.6%). Child A1 demonstrated
marked gains in receptive vocabul ary 3 postoperatively, with an
age-equivalent score (normal hearing) of 2-0 years (1 mo pre)
compared to 2-11 years (4 mo, post) and 4-3 years (10 mo post).
This rate of postoperative change was greater than that of age
matched normally hearing children.
USA Subjects
Both these children were old enough to be administered
subtests of the MAC Battery 5 which has typically been used on
adult subjects.
For the sake of continuity, both children are
reported at the 12 month data collection period in Table 1.
For Child U3, significantly above chance scores were
obtained on the 4-choice spondee and final consonant subtests
preoperatively in the implanted ear.
Postoperatively, it can be
seen that significant scores were obtained on all subtests,
including the open-set measures of spondee recognition (52%),
monosyllabic words (2%), phonemes score ·(15%) and CIO sentences
(8%).
Child U4 demonstrated a simila~ improvement on all subtests,
although his scores are considerably higher for open-set:
spondee recognition (6B%), monosyllabic words (26%); phoneme
score (44%), and CIO sentences (62%).
Preoperatively,
significant scores were obtained on the noise/voice and spondee
recognition subtests, whereas postoperatively all test results
were significantly above chance.
In summary, three of the four children demonstrated open-set
speech recognition; all children showed significant improvements
between pre- and postoperative evaluations; and all children had
increased scores from initial to final postoperative testing.
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