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Figure 2 Changes of oxy-Hb (red), deaxy-Hb {blue} and total-Hb (green} concentrations during the experiment.
Cyan and green vertical lines represent start and stop of the sound stimuli. Waveforms were obiained by
averaging the data of ten measurement cycles. Note that the channel lacations are rotated 180 degrees
from Figure 1. During the auditory stimuli, oxy-Hb and total-Hb decreassd in channel 13 (upper left), while
deoxy-Hb and total-Hb increased in channels 15 and 18 {left and fower leff).

channel 15 and 18, located in the anterior portion, deoxy-Hb and total-Hb increased
while oxy-Hb decreased during the stimuli (Figure 2). Hb concentration did not change
significantly in other channels.

Neural activation typically induces an increase of regional cerebral blood flow (CBF)
~as well as cerebral blood volume (CBV), which are reflected by increase of oxy-Hb
and total-Hb'. However, increase of deoxy-Hb during task stimuli is also reported in
normal neonates?. Increase in oxygen consumption is thought to exceed increase in
oxygen delivery during neural activation, presumably due to immature neurovascular
coupling?. Our findings, that deoxy-Hb and total-Hb increased in channels 15 and 18
during the stimuli, might reflect neural activation of the temporal auditory cortex.

Conclusions

Our optical topography study demonstrated that the auditory cortex of an infant
CI patient was activated on the day of the first fitting. In some cases it is difficult to
evaluate the behavioral response of infant CI patients to sound stimuli. Examination
of the central auditory system might help the rehabilitation process of the CIL.
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Introduction

Due to improvements in preventative healthcare, the number of elderly patients in
~ our community has risen dramatically. Hearing impairment is one of the most common
disabilities in the elderly. It was previously thought that cochlear implantation (CI)
in the elderly may not be beneficial because of age-related generation of both central
and peripheral auditory system, surgical risk, and overall cost to benefit ratio. Howe-
ver, recent studies have shown that this procedure improves auditory performance,
enhances self-confidence, and well tolerated in the elderly’2

In this study we quantified and compared the listening performances of our CI
patients. Especially we questioned whether listening performances of CI users who had
implanted after becoming 65 years old were different from those who had operated
before becoming 65 years old.

Materials And Methods

Totally 263 adult patients had CI in Osaka University Medical Hospital between
1991 and 2008. Those who elected to participate completed a standard history and
physical examination. This included documentation of their sex, age at implantation,
side implanted, the cause of deafness, and device of CL

Patients were divided into two groups according to the patient’s age at implan-
tation (older than 65 yo or younger than 65 yo). We assessed their performances of
listening by means of intelligibility scores of consonants, words, and short sentences
at different times after the implantation; 6 months, 1 year, 2 years, 3 years, 4 years,
and more than 5 years after operation. Scores of the two patient groups were com-
pared by means of t-test, with a statistical threshold of p<0.05.
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Fig. 1. Indications for cochlear implantation. in 69.4% of our subjects, we could not identify the causs of sen-
sorineural hearing loss. The commonest identifiable causes were olitis interna and chronic ofitis media.

Resuit

Demographic characteristics

The median age of the study group at the time of implantation was 57 years.
The male to female ratio was about 1:2. The side of implantation is about the same.
In 69.4% of our subjects, we could not identify the precise cause of sensorineural
hearing loss. The commonest identifiable causes were otitis interna and chronic otitis
media. Other important causes were meningitis, streptomycin ototoxicity and Menie-
re’s disease (Fig.1).

All the patients received a multi-channel implant. The most commonly used type
was the Nucleus CI22M (n=99) followed by the Nucleus CI2AM (n=44), the Nucleus
CI24RCS. Nine patients received HiRis CI and one received a HiRis 90K. Medel
Combi40+ devices were used in three patients.

Audiological outcomes

Generally, intelligibility scores tended to be low in the patient group of 65 or
older in all of the consonant, word and sentence conditions. However, a significant
difference of the scores was seen only in the short senftence condition three years
after the operation (Fig.2).

We examined influence of visual information in the language intelligibility. There
was no significant difference between the two groups in the visual influence on
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fig.2. Language intelligibility score. A significant difference of the scores was sean only in the short sentence
condifion three years after the operation

intelligibility scores, indicating that auditory-visual association cortex might be still
active even in the elderly patients.

Discussion

CI in the elderly poses special considerations because of age-related degeneration
of the spiral ganglion cells and the deficits central auditory pathways. However, the
results of this study show that patients greater than 65 years old experience a signi-
ficant improvement in auditory performance. Additionally, the listening performances
between elderly patients and those less than 65 have shown no significant difference
between the two groups in most term. These results are similar to those observed in
previous studies'.

Conclusion

There were little differences of intelligibility scores between the two patient groups, -
indicating that the patient’s age at the time of operation does not influence much on
the listening performances of elderly CI users. The results suggest that the elderly
population with profound hearing loss obtain significant benefits from CI despite
possible age-related auditory processing problems.
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Summary

To identify the incidence of and common causes for cochlear implant (CI) revi-
sion, operative records were reviewed for all CI cases from 1991 to 2008. The causes
were classified as hard device failure, soft device failure, CI exposure/infection, Cl/
electrode migration. '

Four hundred and fifty CI surgeries were performed during the study period in-
cluding 23 (5.4%) tevision procedures. The revision rate was 7.8% for children and
4.2% for adults but did not reached statistical significant difference. While the mean
interval to revision surgery was 37.6 months for children and 93.8 months for adults
and reached statistical significant difference (P=0.003). The most common causes were
device failures (74%; 44% hard failure, 30% soft failure) followed by CI exposure/
infection (22%), and Cl/electrode migration (4%).

While the need for revision CI surgery is uncommon, its incidence appears to be
higher in children than in adults and the interval to revision surgery is shorter in chil-
dren than in adults. There exists the potential for improvement in speech perception
and both children and adults benefit from revision CI surgery.

Introduction

Revision surgery for cochlear implantation is an unusual but not uncommon
occurrence (3-8%). A number of etiologies exist for revision CI surgery includ-
ing hard device failure, soft device failure, CI exposure/infection, Cl/electrode
migration. Previous studies have demonsirated a higher revision rate in children,
presumably due to an increased incidence of head trauma, increased risk of ofi-
tis media causing implant infection, and a potential increased risk of electrode
migration associated with normal growth of the skull [1-3]. Both the feasibility
and successful results of revision CI surgery have been identified; the majority
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Fig.1 Ihcidance_ of revision Gl surgery. Children demonstrated a revision rate of 7.8% (11/141) and adults
g:lvealztfi g ;zws:on rate of 4.2% (12/286). This difference did not reached statistical significance with a P
lue of 0.74.

of re-implanted patients have results that are as good or better than their best
results with their first CL

The purpose of this study was to identify the incidence of and common causes
for revision CI surgery in both children and adults.

Materials and meth'ods

The operative records for all cases of CI performed at the Osaka University
Hospital from 1991 to 2008 were systematically reviewed. A total of 450 cases were
identified. From these cases, 23 patients were identified that required revision CI
surgery. Patient characteristics (overall and for the individual groups of children or
adults) were identified including the reason for revision surgery, and the time infer-
val between initial and revision surgery. The reasons necessitating revision surgery
were classified as hard or soft device failure, CI exposure/infection, and Clelectrode
migration.

Comparisons between the failure rate of children and adults were performed utiliz-
ing Chi-squared test. A non-paired Student ¢ test was utilized to compare the means
of the interval to re-implantation between the two groups.
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Fig.2 Time interval to revision CI surgery. The mean intervaks to revision surgery were 37.6 months in children
and 93.8 months in adults. There was a significant difference between two groups (P = 0.003).

Results

A total of 450 cochlear implants were performed during this time, and 23 revi-
sion procedures were identified. The 23 revision procedures constituted an overall
institution-specific revision rate of 5.4% (23/427). When these results were stratified
to children, children demonstrated a revision rate of 7.8% (11/141) and adults revealed
a revision rate of 4.2% (12/286) (Fig.1). This difference did not reached statistical
significance with a P value of 0.14. The mean intervals to revision surgery were .
37.6 months in children and 93.8 months in adults (Fig.2). There was a significant
difference between two groups (P = 0.003). 1

Hard and soft device failures accounted for 74% of revision procedures. Hard
failures comprised 10/23 cases (44%), while soft failures comprised 7/23 cases (30%)
(Fig.3). When this was evaluated specifically for children, hard failures comprised
6/11 cases (54%) and soft failures comprised 4/11 cases (36%). Of those chiidren
with hard failures as the identified cause, 2/6 (33%) had a specific history of preced-
ing trauma. In adults, hard failures reflected 4/12 cases (33%) and soft failures were
3/12 cases (19%). ’

In cases that new CI was re-implanted at the same side of cochlea, full inser-

‘tion of new electrode was achieved in 6/9 (66.7%) in children and in 7/8 (87.5%)
in adults.
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Fig.3 Causes for revision Cl surgery. Hard and soft device failures accounted for 74% of revision procedures.
Hard failures comprised 10/23 cases (44%), while soft failures comprised 7/23 cases (30%).

Discussion

The present stdy revealed an overall institutional revision rate of 5.4%. When
children and adults were evaluated separately, a child revision rate of 7.8% and an
adult revision rate of 4.2% were demonstrated, although this difference did not reach
statistical significance (P value of 0.14). Our data also indicated that the inferval to
revision surgery was significantly shorter in children than in adults. Previous studies
have demonstrated a higher revision incidence in children, presumably due to an
increased incidence of head trauma, increased risk of otitis media causing implant
infection, and a potential increased risk of electrode migration associated with normal
growth of the skull.

The most common indication for revision surgery is hard device failure (42-83%)
and a history of antecedent head trauma has been reported in up to 41% of hard fail-
ures [1-3], while most often there is no identifiable precipitating event. In this study,
33% (2/6) of children had a history of preceding trauma and the hard device failures
comprised a higher proportion of cases in children (54%) than in adults (33%).

Conclusions

The incidence of revision CI surgery appears to be higher in children than in adults,
and the interval to revision surgery is significantly shorter in children than in adults.
The most common indication for revision CI surgery is hard device failures and it
might be possible that preceding trauma leads to cither fracture of the case or loss
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of the hermetic seal. The potential benefit of revision CI surgery must be considered
carefully for all potential candidates, but patients must understand that it does not
always lead to good outcomes.
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Perspectives on Cochlear Implantation

Katsumi Doi
(Kinki University)

Cochlear implant (CI) technology, surgical technique, and candidacy criteria continue to rapidly
evolve. Although outcomes are steadily advancing, there is still room for improvement.

CI patients with residual hearing in the implanted ear can combine both electrical and acoustic stim-
ulation (EAS/Hybrid CI) to improve speech perception, particularly in the presence of background noise.
Binaural advantages are found in both adult and pediatric bilateral CI recipients, in terms of improved
sound localization and enhanced speech perception under noisy conditions. Instead of widespread implan-
tation in children younger than 12 months, evidence that supports infant implantation, with regard to
speech perception and production outcomes, is still limited and of low quality. Long-term, high quality
studies concerning both bilateral CI and infants’ CI are needed.

While the long-term reports show that many profoundly hearing-impaired children using CI can de-
velop functional levels of speech perception and production, attain age-appropriate oral language, and
achieve satisfactory academic performance, cochlear implantation in younger children should be per-
formed by skilled surgeons, provided that the attending pediatric anesthesiologist is considerably experi-
enced and appropriate pediatric perioperative care facilities are readily available.

In advanced future CI technology, gene therapy and/or regenerative medicine should be introduced
to and combined with CI to preserve hoth auditory and vestibular function even after CI surgery, which
might help it reach to a higher stage as the most successful innovation in the rebirth of artificial sense.

Keywords : cochlear implant, hybrid CI, bilateral CI
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