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ABSTRACT

Background. The National Cochlear Implant Program (NCIP) is a national program that addresses the increasing
prevalence of hearing loss, especially in the pediatric population here in the Philippines. In its pilot implementation, it
included three tertiary hospitals to represent Luzon, Visayas, and Mindanao, and was able to enroll 20 patients who
successfully underwent cochlear implantation (Cl).

Objectives. The aim of this study is to evaluate the auditory outcomes of the patients who underwent cochlear
implantation under the NCIP using the Parents' Evaluation of Aural/Oral Performance of Children (PEACH)
Questionnaire and Categories of Auditory Performance (CAP) score questionnaire.

Methods. This is a retrospective cohort study including all recipients of the cochlear implants, under NCIP from
December 2019 to December 2021, except one with incomplete data during the course of his follow up. The outcomes
measured included the PEACH Questionnaire score and CAP Questionnaire score and were compared on various
factors which included patient's sex and age, parents' socioeconomic status, duration of hearing aid use prior to Cl,
pre-Cl imaging findings, and Cl electrode placement using nonparametric statistical tests.

Results. The mean PEACH score of the 19 patients was 53.59% + 12.76% (range: 30% - 75%) while the mean CAP

score was 3.16 + 1.04 (range: 1 - 4.3). Parents of the included patients who have a higher educational background

and those in which the electrode was located on the ideal location, scala tympani, have a statistically significant
higher PEACH score (p-value of 0.017 and 0.012,
respectively). In comparing the CAP scores, those who
have unremarkable or normal preoperative imaging have
a statistically significant higher score (p-value 0.013).

Conclusion. Patients who had normal preoperative

imaging, proper placement of electrodes, and those
@ @@@ patients with parents belonging to a higher educational

background had statistically significant better auditory
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INTRODUCTION

It has been predicted that by the year 2050, one in every
ten people will experience hearing loss that is debilitating
and affects activities of daily living.! A worrisome finding of
the WHO report is that over 80% of those suffering from
hearing loss are living in low- to middle-income countries
(LMIC:s).! In the latest national survey of hearing loss in the
country, the overall rate of moderate hearing loss was 15%
and the rates increases by age.? As for congenital hearing loss
that is bilateral and profound, this occurs in 1.3 per 1000 live
births worldwide.® The prompt treatment and management
among infants and children suffering from profound hearing
loss is essential to prevent further deterioration in learning
and developmental skills. In the Philippines, which is
classified as an LMIC, the access to hearing rehabilitation
has been limited. To address this, the Philippine National Ear
Institute (PNEI) started the Philippine National Cochlear
Implant Program (NCIP) in 2019. The aim of the program
is the prevention of hearing disability among children with
bilateral hearing impairment who have shown little or no
benefit with hearing aid amplification through starting a
cochlear implant program in partnership with the national
health insurance body, PhilHealth, to reach out to citizens
throughout the Philippines who might benefit from a cochlear
implant. The pilot program included three tertiary hospitals
to represent Luzon, Visayas, and Mindanao. These hospitals
are the following: University of the Philippines-Philippine
General Hospital (UP-PGH), in Manila, Corazon Locsin
Montelibano Memorial Regional Hospital (CLMMRH)
in Bacolod City, Negros Occidental, and The Southern
Philippines Medical Center (SPMC), in Davao.

Since the start of its implementation, 20 patients
successfully underwent cochlear implantation. They were
all admitted and underwent the surgery at the Philippine
General Hospital.

The aim of this study is to evaluate the auditory outcomes
of patients who are part of the NCIP. The outcomes measured
include the Parents' Evaluation of Aural/Oral Performance
of Children (PEACH) Questionnaire score and Categories
of Auditory Performance (CAP) score, and its possible
association on various factors which include patient’s sex
and age, parents’ age and educational attainment, duration of
hearing aid use prior to cochlear implantation, pre-cochlear
implantation hearing test results, pre- and post-cochlear
implantation imaging findings, and surgical outcomes.

Significance of the Study

Hearing loss in LMIC countries has been dubbed as a
silent epidemic. Early intervention especially among children
through hearing rehabilitation is crucial. This study is part
of the pilot program under the Philippine National Ear
Institute entitled National Cochlear Implant Program, which
aims to provide accessible and affordable cochlear implants
to children deemed as candidates for the procedure. With the

results of this study, we will be able to identify the value of
cochlear implantation in our patients with hearing loss and
describe their demographic characteristics and identify factors
that may be unique to our local setting. Given the results,
PNEI in partnership with our national health insurance body,
will be able to create a Philhealth package in order to cover
the costs of cochlear implantation in the country.

OBJECTIVES

This study aims to evaluate the auditory outcomes of
the patients who underwent cochlear implantation under
the National Cochlear Implant Program completed last 2021.

'The specific objectives are the following:

1. To describe the demographic and clinical data of
patients included in the NCIP such as age upon cochlear
implantation (CI), sex, socioeconomic status, duration of
hearing aid use prior to CI, pre-CI imaging findings, and
CI electrode placement

2. To determine the PEACH and CAP scores of patients
after cochlear implantation

3. To determine if the patient’s demographic and clinical
characteristics affect the auditory outcomes of patients
who underwent CI

METHODS

Study Design
A retrospective study was done to evaluate the auditory
outcomes among patients included in the National Cochlear
Implant Program. This study was approved by the University
of the Philippines Manila Research and Ethics Board
(UPMREB) with approval code (UPMREB CODE:2023-
0574-01). The study included all 20 recipients of the
cochlear implants under the NCIP from December 2019 to
December 2021.
'The inclusion criteria for patient selection in the program
are as follows:
*  Ageless than 5 years old
*  Hearing screening using Otoacoustic Emissions (OAE)
or Automated Auditory Brainstem Response (AABR)
test done within one month of age with Newborn Hearing
Screening Reference Center (NHSRC) registry card
*  Confirmatory testing with three months of age with
Auditory Brainstem Response (ABR), Auditory Steady-
State Response (ASSR), and Visual Reinforcement
Audiometry (VRA) revealing bilateral severe to profound
hearing loss
»  Started intervention in the form of hearing aid trial
within six months

'The exclusion criteria for the study include the following:
*  Has other comorbidities or congenital defects.
*  Has craniomaxillofacial defects such as microtia, anotia,
cochlear aplasia.
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The process of selection of participants to be included
in the program involved identifying children from Luzon,
Visayas, and Mindanao with bilateral severe to profound
hearing loss on testing within three months of age using
ABR, ASSR, and VRA and those who have subsequently
underwent initiation of hearing aid trial within six months
of age. The patients were subsequently directed to designated
partner hospitals for further evaluation. These comprehensive
assessments  included  audiological, radiological,
neurophysiological, and other medical examinations to
ascertain the extent and etiology of hearing loss, identify any
associated abnormalities, and assess potential surgical risks.
Approval was done by committee meetings held regularly.

All patients underwent cochlear implantation under
general anesthesia. Majority of the patients underwent
placement of the electrodes via the scala tympani approach
except two in which the scala vestibuli approach was
utilized because of difficulty locating the round window
intraoperatively. Telemetry was done intraoperatively with
good impedance noted for all patients.

Demographic and clinical data of patients such as age
upon cochlear implantation (CI), sex, parents’ educational
attainment, monthly income class as per Philippine Institute
for Development Studies suggested classification, duration
of hearing aid use prior to CI, pre-CI imaging findings,
and CI electrode placement were gathered.* Patients were
followed up after one week for inspection of postoperative
site and removal of bandage; after two weeks for the switching
on of the device; and at one month, six months, and 12
months for monitoring of speech therapy measurement of
auditory outcomes using the PEACH and CAP scores.

To determine the auditory outcomes after cochlear
implantation, patient’s parents were asked to answer two
assessment tools - the Parents' Evaluation of Aural/Oral
Performance of Children (PEACH) Questionnaire and
Categories of Auditory Performance (CAP). The PEACH
is a 13-item questionnaire which is used to evaluate the
effectiveness of amplification for infants and children with
hearing impairment. The CAP is an eight-point scale which
evaluates auditory performance from “0” or “no awareness
of environmental sound” to “7” or “use of the telephone
with known speaker”. Scores from the PEACH and CAP
assessment tools were determined at one month, six months,
and 12 months. The scores taken from each follow up
assessment were averaged and compared to the variables
identified in this study.

Parents’ Evaluation of Aural/Oral Performance of
Children (PEACH) Questionnaire

The Parent’s Evaluation of Aural/Oral Performance of
Children (PEACH) questionnaire is a tool that comprises
items suited for evaluation of functional auditory performance
of children of a wide range of age and degree of hearing loss.
It can be used with no limitations placed on age or duration of
hearing aid experience by utilizing the parents’observation on
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the child’s aural and oral abilities in daily life. It is a validated
tool/questionnaire that can be used for patients whose age
ranges from infants as young as one month old and with
school-aged children, who have mild to profound severity of
hearing loss. It includes 14 questions answered by the parents
in a scale of 0 (Never) to 4 (Always) reflecting the parents’
observation of the child’s listening behavior over the past
week in terms of hearing-assistive device usage (daily routine
of use, awareness of device malfunction), listening comfort
(response to loud sounds), listening to speech in relatively
quiet situations (respond to name in quiet, respond to verbal
instructions in quiet, follow a story read aloud, participate in
conversations in quiet, recognize familiar voices, participate in
conversation on a telephone), listening to speech in situations
that are noisy or when multiple talkers are present (respond
to name in noise, respond to verbal instructions in noise,
participate in conversations in noisy situations, participate
in conversations in cars/buses/trains), and awareness and
recognition of environmental sounds. The scores are averaged
and is multiply by 100 to get a percentage score.’

In a study conducted in India by Rout et al., PEACH
questionnaire was used to evaluate functional language
performance of children who received cochlear implants. They
found that early intervention with CI increased the functional
hearing and linguistic performance of the children. The
authors also concluded that PEACH is a feasible evaluation
tool that clinicians can use to obtain valuable data about
children’s auditory performance in real life.®

Categories of Auditory Performance (CAP) score

The Categories of Auditory Performance (CAP) scale is
a tool comprising of a hierarchical scale of auditory perceptive
ability ranging from 0 “displays no awareness of environmental
sounds” to 7 “can use the telephone with a familiar talker”,
in increasing difficulty. In contrast with more technical
measures, this scale can be easily understood and used even
by non-specialist professionals and parents. Archbold et al.
used this tool to evaluate hearing outcomes of post-cochlear
implantation pediatric patients in their everyday life. They
also evaluated the CAP score and found out that it was a valid
tool and has a very high inter-user reliability in measuring
outcomes for post CI pediatric patients.”

Data Collection

Data obtained from the Philippine National Ear Institute
registry, and the hospital records from the Philippine General
Hospital were reviewed. One patient was excluded from the
study due to incomplete in-patient records. Data collected
include the patient’s age upon cochlear implantation (CI),
sex, socioeconomic status, duration of hearing aid use prior
to CI, pre-CI imaging findings, and CI electrode placement.
PEACH and CAP scores after cochlear implantation were
also obtained in the patient’s record on their subsequent
follow-up. The patient excluded in this current study was only
able to follow up one week post operative for surgical site
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assessment but was unable to follow up thereafter, including
the suggested interval of one month, six months and 12
months to measure hearing auditory outcomes, despite efforts
to contact the patient for the follow up.

Data Analysis

Data was encoded using Microsoft Excel 2019 for Mac
Version 16.78.3 (Microsoft Corp., Redmond WA, USA). Data
for categorical variables were summarized in frequency counts
and percentages while summary measures were presented in
terms of mean and standard deviation. Descriptive statistics
such as means, frequencies, and ranges of the sample
population were used for the demographic characteristics and
scores on both PEACH and CAP questionnaires. Differences
in mean PEACH and CAP scores among variables identified
were measured using Mann Whitney U Test and Kruskal-
Wallis Test. A p-value of <0.05 is considered statistically

significant.
RESULTS

Table 1 presents a summary of the characteristics
of the 19 patients who were included in the NCIP from
December 2019 to December 2021. The mean age at cochlear
implantation was 37.05 months + 14.88 (range: 12 months
to 61 months). Among these patients, 11 (57.9%) were
females and 8 (42.1%) were males. Among the parents of the
CI patients, the majority were high school graduates (n=12,
63.16%) and most of them were from the middle-income
class (n=10, 52.63%).

All 19 (100%) patients had pre-implantation profound
hearing loss on ABR and ASSR, and had aided thresholds
below the speech spectrum. On preoperative imaging
(either with Temporal Bone CT or MRI), 12 (63.16%)
had unremarkable imaging findings while the rest (n=7,
36.84%) had findings which includes either one or more of
the following: superior semicircular canal dehiscence, high-
riding jugular bulb, middle ear effusion, patulous internal
acoustic canal, enlarged vestibular aqueduct with aplasia of
lateral semicircular canal, vascular loops. Twelve patients
(63.16%) underwent cochlear implantation within six months
of hearing aid fitting and use.

Ten patients (52.63%) were implanted on the right ear
while 9 (47.37%) were implanted on the left ear. Eighteen
patients (94.74%) had complete electrode insertion. Majority
(n=17,89.47%) of the patients had their CI electrodes placed
on the scala tympani, while the remaining two (10.53%)
had the CI electrodes placed on the scala vestibuli as the
surgeon was not able to identify the round window intra-
operatively. All had good impedance and NRT on intra-
operative telemetry.

The PEACH and CAP scores of the patient were taken
postoperatively during the patient’s follow-up consultation at
one month, six months, and 12 months after the surgery. The
questionnaires were administered to the parents/guardians

during their consultation. The mean PEACH score of the 19
patients was 53.59% + 12.76% (range: 30% - 75%) while the
mean CAP score was 3.16 + 1.04 (range: 1 - 4.3) (Table 2).
The patient’s demographic and clinical characteristics,
and mean PEACH scores were analyzed to determine any
effect of the variables on the auditory outcome. The patients
with the following characteristics had higher PEACH scores:
those who underwent CI between 12-36 months of age,
female sex, those who have parents with higher education

Table 1. Characteristics of Patients who Underwent Cochlear
Implantation under the NCIP from December 2019 to
December 2021 (N=19)

Variables VA

Age upon ClI (in months)
<12 0(0)
12-36 9 (47.37)
>36 10 (52.63)
Sex
Male 8(42.11)
Female 11 (57.89)

Educational attainment
Elementary graduate 0(0)

High school graduate 12 (63.16)

College graduate 7 (36.84)
Income class (Monthly income in PhP)

Low-income class (<24, 000) 4 (21.05)

Middle-income class (24,000 - 145,000) 10(52.63)

High-income class (>145,000) 5(26.32)
Preoperative imaging findings

Normal findings 12 (63.16)

With abnormal finding/s 7 (36.84)
Duration of hearing aid use prior to Cl (in months)

0-6 12 (63.16)

7-12 2(10.53)

13-18 4 (21.05)

19-24 1(5.26)
Electrode placement

Scala tympani 17 (89.47)

Scala vestibuli 2(10.53)

Table 2. PEACH and CAP Scores of Patients who Underwent
Cochlear Implantation underthe NCIP from December
2019 to December 2021 (N=19)

Descriptive
Statistics (N=19)

Parents’ Evaluation of Aural/Oral Performance
of Children (PEACH) Score

Mean 53.59%
Standard Deviation 12.76%
Median 55%
Mode 45%
Range 30% - 75%
Categories of Auditory Performance (CAP) Score
Mean 3.16
Standard Deviation 1.04
Median 3.5
Mode 4
Range 1-43
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attainment and income class, those with noted pathologies
on preoperative imaging, hearing aid use of 7 to 12 months
and 13 to 18 months prior to CI, and when the CI electrode
is placed on the scala tympani. However, only the educational
attainment of the parents and the CI electrode placement
were statistically significant with a p-value of 0.017 and
0.012, respectively (Table 3).

The patient’s demographic and clinical characteristics
and mean CAP scores were analyzed as well to determine
any effect of the variables on the auditory outcome. The
patients with the following characteristics had higher CAP
scores: those who underwent CI at more than three years of
age, male sex, those who have parents with higher educational
attainment and income class, those with normal preoperative
imaging, hearing aid use of 7 to 18 months prior to CI,
and when the CI electrode is placed on the scala tympani.
However, only those with a normal preoperative imaging was
statistically significant with a p-value of 0.013. There was no
statistically significant difference on CAP scores among the
rest of the patient variables (Table 3).

DISCUSSION

Prediction of post implantation benefit should be
individualized and based on comprehensive preoperative
assessment. Factors that are known to influence outcomes can
be divided into these main categories: patient characteristics,

Auditory Outcomes of Pediatric Cochlear Implants

the patient’s environment, and the baseline status and
surgical management of the auditory system.®

Age at Implantation

Age at cochlear implantation is noted to have a significant
effect in the postoperative outcomes of patients. In a study
by Patni et al., it is noted that patients implanted below
two years of age had significantly improved hearing scores
as compared to those implanted between the ages of two to
five and those implanted after five years of age, especially
during the first two years post-implantation.’

Several studies also had a similar finding of better clinical
outcomes for those who underwent cochlear implantation at
an earlier age. Using many outcome measurement tools such
as Infant-Toddler Meaningful Auditory Integration Scale
(I'T-MALIS) and Category of Auditory Performance (CAP),
multiple studies also had similar findings that implantation
before age 1 had a significant improvement in hearing
after implantation.”’? Roland et al. added that some deaf
children were able to reach their full hearing potential after
implantation when implanted before 12 months of age.”

In our study, patients who underwent cochlear device
implantation before 36 months or three years of age had
higher PEACH scores as compared to those implanted at a
later age. The opposite is true with regard to the CAP score in
which those who were implanted after the age of 36 months
had a higher CAP score. One factor that can be considered

Table 3. Mean PEACH and CAP Scores among the Different Demographic and Patient Variables of Patients who Underwent
Cochlear Device Implantation Under the NCIP from December 2019 to December 2021 (N=19)

Variables PEACH score % (n) p-value CAP score (n) p-value
Age upon Cl (in months) 0.604 0.842
<12 n/a n/a
12-36 54.79 £ 13.91 (9) 3.04+£1.19(9)
>36 52.5+12.29 (10) 3.27 £0.94 (10)
Sex 0.492 0.968
Male 52.06 + 14.96 (8) 3.27 £0.79 (8)
Female 54.70 £ 11.54 (11) 3.08 £1.22(11)
Educational attainment 0.017 0.432
Elementary graduate n/a n/a
High school graduate 48.80 + 11.92 (12) 2.99 +1.14 (12)
College graduate 61.79 £ 10.20 (7) 3.45+0.83(7)
Income class (Monthly income in PhP) 0.429 0.061
Low-income class (<24, 000) 53.28 + 10.10 (4) 3.625 +0.75 (4)
Middle-income class (24,000 - 145,000) 50.29 + 13.48 (10) 2.63+1.11(10)
High-income class (>145,000) 60.42 £ 12.74 (5) 3.83+0.41(5)
Preoperative imaging findings 0.773 0.013
Normal findings 53.40 £ 12.45(12) 3.65+0.53(12)
With abnormal finding/s 53.90 + 14.30(7) 2.31+1.18(7)
Duration of hearing aid use prior to Cl (in months) 0.099 0.390
0-6 48.3 +12.03 (12) 3.21+0.95(12)
7-12 63.44 +16.35(2) 3.25+1.06(2)
13-18 63.44 +7.00 (4) 3.5+1.04 (4)
19-24 57.5(1) 1(1)
Electrode placement 0.012 0.292
Scala tympani 56.51 +£9.84 (17) 3.24 +1.06(17)
Scala vestibuli 28.75+1.77 (2) 2.5+0.71(2)
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with these results is the electrode placement of the cochlear
device into either the scala tympani or scala vestibuli. Ideal
placement of the CI electrode is at the scala tympani. One
patient in the 13-36 months age group had the electrodes
inserted on the scala vestibuli. This patient scored the lowest
on the PEACH questionnaire and among the lowest scores
in the CAP questionnaire and may have skewed the results.

Sex

Based on our results, there was no statistically significant
difference in the mean PEACH and CAP scores between
males and females. Up to this date, the effect of sex on outcomes
of cochlear implantation on children is not yet well-studied.
On adults who underwent cochlear implantation, Lenarz
and colleagues found out that men showed better functional
hearing outcomes as they tended to perform slightly better
in complex listening situations such as recognizing speech
in noise.'

Pre-cochlear Implantation Hearing Status

All of the patients included in this study had profound
hearing loss on both ears with aided thresholds tests below the
speech spectrum. Multiple studies have agreed that pediatric
patients receiving cochlear implants scored better on different
hearing outcome measures and had better speech perception
and language outcomes when they have greater amounts of
preoperative residual hearing.'** Although Phan et al. had
a similar finding, they found out that even patients with
more severe degree of hearing loss benefited from cochlear
implantation as the very-limited residual pre-implant hearing
may still facilitate speech discrimination abilities in the time
period immediately following implantation.'®

Parents’ Age/ Educational Attainment/
Economic Status

In our study, the patients who have better socioeconomic
status had better PEACH and CAP scores as compared with
those who are in the lower socioeconomic class. Our study
saw a statistically significant difference in the mean PEACH
scores of patients whose parents finished college (p-value
0.028). According to the Philippine Institute for Develop-
ment Studies, the government defines the middle-income
class as those earning incomes between two to 12 times the
poverty line or around P24,000 and £145,000.* The PEACH
and CAP scores also are higher for patients whose families
fall on the higher income classes, although not statistically
significant. This is consistent with data from existing literature.
Jeddi et al. noted in their study that the age at cochlear
implantation decreases as the level of the parents’ economic
circumstances increases. They also found out in their study that
patients undergo cochlear implantation at an earlier age when
the parents achieve a higher level of education attributing to
the increased knowledge about symptoms and the effects
of hearing loss, which in turn results in earlier referral and
management such as doing cochlear implantation.'’

Ozcebe et al. and Jafari et al. also had a similar finding
that children living in a family with a favorable socioeconomic
condition are more likely to be diagnosed early with hearing
loss and are to receive earlier intervention as compared to
those with low socioeconomic status.'®"

Parental age may not be directly related to the clinical
outcomes of cochlear implantation in pediatric patients but it
is still an important consideration as older parental age related
to a more delayed diagnosis in hearing loss.?

Hearing Aid Use Prior to Cochlear Implantation

Before receiving cochlear implants, patients usually
undergo a trial of hearing aid, often as a part of the CI
candidacy process. Currently, there are no established
guidelines on preoperative hearing aid use duration before
cochlear implantation. Cochlear implantation is mainly
offered if there is no significant improvement in the hearing
capabilities even after hearing aid use.

In this study, there were no significant differences in the
mean PEACH and CAP scores among the subgroups with
different durations of preoperative hearing aid use. There is
limited knowledge comparing outcomes of cochlear implant
patients with different preoperative hearing aid use duration.
However, especially with older children who received cochlear
implantation at a later age, prolonged use of hearing aid prior
to implantation shows a positive effect in hearing outcomes.
'This may be caused by the auditory development supported
by the use of hearing aids prior to surgery since patients
would have less period that they are deprived of sound.
Preoperative hearing aid use was also noted to sensitize the
vestibulocochlear nerve and the rest of the auditory pathway
which resulted in better hearing abilities compared to those
who were not able to use hearing aids preoperatively.*

Pre- and Post-operative Cochlear Implantation
Imaging

Peri-operative imaging is useful in cochlear implantation.
Preoperatively, anatomical abnormalities or variations can be
identified and be used to plan the surgical approach for the
procedure. Intra- and post-operative imaging can be used to
identify electrode placement and also be used to monitor the
device after the procedure. In a study by Patni et al., they
noted that the majority have normal inner ear anatomy noted
on imaging, and that they scored higher on different hearing
outcomes measures although the difference as compared to
those with cochleovestibular anatomical abnormalities were
not significant.” The non-significant difference may be due to
better understanding of the cochlear anatomy preoperatively
using imaging and use of other ancillary measures such as
Intraoperative Neural Response Telemetry (NRT) and skull
radiographs and confirming the position of electrodes intra-
operatively.” These results were also reflected in our study,
wherein patients who had normal preoperative imaging,
either via temporal bone CT scan or MRI, had better CAP

SCOres postoperatively.
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Electrode Placement during Cochlear Implantation

Based on the results of our study, there is a statistically
significant difference in mean PEACH scores between the
patients implanted on the scala tympani vis-a-vis the scala
vestibuli, with the former having higher mean PEACH scores.
This is congruent with the study of Cohen et al. in which
they note that complete and proper insertion of the electrode
into the scala tympani is the objective of cochlear implant
surgery. Malposition, whether intra or extracochlear, leads to
poorer hearing outcomes.?* Finley and Skinner also agree on
the importance of electrode placement in hearing outcomes.
'They found out in their study that electrode insertion depth
and scalar placement accounted for the variability in outcome
scores observed across cochlear implant patients. They found
a negative correlation between electrode placement depth
and word recognition scores. Scalar placement was also noted
to play a significant role. Lower outcome scores were noted
for those in which the electrode has greater contacts located
in the scala vestibuli vs scala tympani.

Limitations of the Study

This study has several limitations that should be
considered when interpreting the findings. The small sample
size included in the pilot implementation of the NCIP
may limit the generalizability of the results to the broader
population. Future studies with larger, more diverse samples
and prospective designs are warranted to validate and extend

these findings.
CONCLUSION

In this study, the following factors are associated with
statistically significant better auditory outcomes in terms
of PEACH and CAP scores: patients who had normal
preoperative imaging, proper placement of electrodes, and
those patients with parents who have higher educational
attainment.

As with several studies, evidence showed that cochlear
device implantation at a younger age results in better auditory
outcomes. In this current study, those who had cochlear
implantation before 36 months of age showed higher
PEACH scores, although statistically not significant. Other
factors such as operative technique and electrode placement
into the scala vestibuli could also be a confounding factor
as to why the results are not consistent with other previous
studies.

Early intervention in children through hearing
rehabilitation is crucial. Data on the hearing outcomes can
help the stakeholders recognize any part of the hearing
evaluation and follow-up procedure that need further
streamlining and improvement. The results of this study could
also be used to support the inclusion of cochlear implantation
program in the ‘Z’ benefit package of PhilHealth for
hearing impaired children in our country once there is data
showing the feasibility, safety, and good outcomes of the

Auditory Outcomes of Pediatric Cochlear Implants

patients undergoing cochlear implantation and subsequent
speech therapy.

Overall, data from this initial study can be used in further
researches regarding cochlear implantation in the Philippines,
and for further development of the National Cochlear
Implantation Program.
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