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Objective: The primary aim of this studywas to compare outcomes
of adult cochlear implant recipients receiving either perimodiolar or
lateral wall electrode arrays.
Study Design: A prospective randomized controlled study was
conducted to investigate final electrode array position, speech per-
ception, and vestibular symptoms.
Setting: Tertiary referral center.
Patients: One hundred forty-four adults were assessed for the
study. Inclusion criteria were bilateral postlingual severe to pro-
found sensorineural hearing loss, with 500-Hz threshold in the im-
plant ear of 75 dB HL or greater.
Intervention(s): Subjects were randomized to receive either
perimodiolar or lateral wall electrode arrays.
Main Outcome Measure(s): Postoperative electrode array posi-
tion was assessed by cone-beam computed tomography. Speech
perception was measured preoperatively in best-aided condi-
tions, and 3 and 12 months postoperatively. Vestibular symptoms
were assessed using two self-reported questionnaires and/or clini-
cian reports.
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Results: Postoperative speech perception results for 124 implants
in 123 adults showed significant improvement from preoperative
scores and from 3 to 12months postoperatively.Multiple regression
analysis indicated no significant effect of electrode array position for
any speech perception results at 3 and 12months postoperatively. Au-
ditory alone, monosyllabic word, and phoneme scores at 12 months
were 48.4 and 71.4% for lateral wall electrode arrays and 49.8%
and 72.0% for perimodiolar electrode arrays, respectively. No relation-
ships between angle (depth) of electrode array insertion and speech per-
ception outcomes were detected. There was no significant differ-
ence in incidence of vestibular symptoms between the groups.
Conclusions: Correct scala tympani placement of either the
perimodiolar or lateral wall electrode arrays used in this study pro-
vides excellent speech perception outcomes, with no significant
difference demonstrated between groups.
KeyWords:Cochlear implant—Lateralwall electrode—Perimodiolar
electrode—Speech perception—Vestibular symptoms.

Otol Neurotol 00:00–00, 2025.
INTRODUCTION

Cochlear implantation has become widely accepted as the
standard of treatment for postlingually deaf adults with severe
to profound sensorineural hearing loss (1). Improvements in
device hardware, sound processing, and surgical techniques
have all led to expansion of criteria for candidature due to im-
proved hearing outcomes (2). However, the level of hearing
benefit remains variable across individuals. Although the rea-
sons for this are multifactorial (3), they include electrode array
placement (4) in terms of depth of insertion and scala tympani
versus scala vestibuli location (4,5).

The cochlear implant is designed to electrically stimulate
the auditory nerve, through an electrode array implanted into
scala tympani. Early multichannel cochlear implant designs
used straight banded electrode arrays, which when implanted,
position close to the lateral wall of the scala (“lateral wall”
[LW] electrode arrays). LW electrode array designs have
shown high clinical efficacy and reliability (6).

Subsequent studies with precurved electrode arrays
(perimodiolar [PM] electrode arrays) were designed to
place the electrode array closer to the modiolar margin of scala
tympani, based on earlier psychophysical modeling and studies
authorized reproduction of this article is prohibited.
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suggesting that reduced stimulation thresholds and spread of
excitation could be achieved (6–9). Although psychophysical
tests confirm that perimodiolar electrode array proximity could
improve electrode discrimination, there is less consistent evi-
dence that these designs improved speech perception (10–12).
Many of these studies were limited by retrospective data
analysis and bias due to patient and audiologic factors that
were not controlled for.
Given the inconsistency, our aimwas to conduct a random-

ized controlled trial to compare speech perception across con-
temporary LWand PM electrode array designs from the same
manufacturer. This approach allows control of variables such
as preoperative hearing level, age, clinician bias, and incorrect
electrode array placement (e.g., scala translocation). This
work was motivated by a desire to inform clinical practice,
by determining whether speech perception outcomes should
be a consideration when making recommendations to pa-
tients between use of an LW and PM electrode arrays.
The primary aim was to compare surgical and audiolog-

ical outcomes for adult cochlear implant recipients receiv-
ing either the PM or LWelectrode array.
It is well recognized that disturbance of vestibular function

may occur either immediately or delayed following cochlear
implantation due possibly to direct trauma or a delayed in-
flammatory response. Based on this, a secondary aim of this
study was to examine the incidence of reported vestibular
symptoms in both PM and LWelectrode array groups.

MATERIALS AND METHODS

This study was conducted under the ethical approval and
oversight of theHumanResearchEthicsCommittee of theRoyal
Victorian Eye and Ear Hospital, project number 16/1302H.
At the time of planning this study, adult patients with

postlingual onset of severe to profound sensorineural hear-
ing loss (low-frequency thresholds greater than 70 dB HL)
received a perimodiolar Contour electrode array as the stan-
dard device in the study institution. This group appeared
ideal for a randomized study of PM and LWelectrode arrays
to establish if the reported benefits of PM electrode array po-
sitioning could be demonstrated in a controlled population.
Participants were randomly assigned into one of two groups,

the PM group (receiving either the CI532 or CI632 implant) or
the LW group (receiving either the CI522 or CI622 implant).
Both the surgeon and participant were blinded to allocation at
the time of recruitment. Randomization was computer gener-
ated, and subjects were stratified by block randomization with
an allocation of 1:1 into each trial arm. Once the randomization
procedure had been completed, the patient, surgeon, study
institution, and the study teamwere no longer kept blinded.
Participants were enrolled over a period of 25 months, with
a total study duration of 37 months.
Initially, the CI522 and CI532 devices, as manufactured by

Cochlear Limited, were used, but subsequently, the CI622 and
CI632 devices, as manufactured by Cochlear Limited, were
included as they had been commercially released and were
in standard use in the study institution. As the electrode arrays
and internal electronics of the 500 and 600 series are identical,
it was felt that both device types could be included for analysis.
Otology & Neurotology, Vol. 00, No. 00, 2025
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Speech recognition testing was completed with each re-
cipient preoperatively with individual ears and binaurally,
and when relevant, using optimized hearing aids and at three
and 12months postoperatively onlywith the cochlear implant.
Monosyllabic words in quiet were assessed using one pre-
recorded list of 50 Consonant-Nucleus-Consonant (CNC)
words, presented using audition alone at a level of 65 dB
SPL. AnAustralian male talker was used, and the list of pho-
nemes was balanced according to the rules stipulated by Pe-
terson and colleagues (13).

Speech understanding in noise was assessed using two
lists of the Australian sentence test in noise (AusTIN) (14).
The test is an adaptive speech-in-noise test used to determine
the speech reception threshold (SRT), defined as the signal-
to-noise ratio (SNR) for 50% sentence understanding.

Conventional clinicalmonopolar impedances, as derived from
the Custom Sound software, were examined to ensure that the
electrode arrayswere functioningwithin normal limits at initial
activation, 1 month, 3 months, and 12 months postoperatively.

Any incidence of non-auditory stimulation and subjective
comments from participants in relation to vestibular distur-
bance were recorded by the clinician at initial activation, 1
month, 3 months, and 12 months postoperatively.

Clinician-reported vestibular outcomes were collected for
all patients at switch-on, then at 1, 3, and 12 months. Subse-
quently, after the first 17 patients had been recruited, two fur-
ther questionnaires were added in to gain a better understand-
ing of the impact of the vestibular symptoms. The Activities-
specific Balance Confidence (ABC) Scale questionnaire (15)
was administered at the same postoperative points (3 and
12 months postoperatively) to provide a numerical value as
to the recipients' perception of their own balance. In addition,
a clinic-generated Dizziness Questionnaire (DQ) targeting
qualitative postoperative vertigo or imbalance symptoms that
may have been experienced by the participant was adminis-
tered at the 3- and 12-month postoperative point. This ques-
tionnaire provided clinicians with more insight into severity
and timing of any symptoms experienced by participants.

Radiologic Assessment of Electrode Array Position
After cochlear implant insertion, postoperative electrode

array position was analyzed via cone beamCT (CBCT) im-
aging for all cases on an outpatient basis.

CBCT scans were assessed by two cochlear implant sur-
geons who were blinded to the intervention. The electrode ar-
ray positionwas evaluated in terms of both angular depth of in-
sertion and position within the cochlear. The angular depth of
insertion was calculated as per the protocol outlined by Verbist
et al. (16). The position of the cochlear implant was assessed
for deviation from ideal placement, which broadly fell into
three categories, including incorrect scala insertion, scala trans-
location, and basilar membrane impingement. Individual elec-
trode contact distance to the modiolus was not calculated. The
results were collated, and any implants in a nonideal position
were reviewed and confirmed by the lead surgeon.

Participants
Inclusion criteriawere as follows: age≥18 years, postlingual

onset of hearing loss, a 500-Hz threshold in the ear to be
zed reproduction of this article is prohibited.



TABLE 1. Summary of participant demographics for the 124
implants

Demographic Mean SD

Age at CI (yr) 68.39 13.96
Preoperative CNC phoneme score: CI ear (%) 16.59 20.63
Preoperative CNC word score: CI ear (%) 5.56 9.84
Preoperative CNC phoneme score: contralateral ear (%) 49.06 31.39
Preoperative CNC word score: contralateral ear (%) 30.27 27.71
Duration of severe or worse hearing loss: CI ear yr) 10.99 9.8
Gender
Female 44% (n = 55)
Male 56% (n = 69)

Mean age at implant and preoperative hearing levels were consistent with
the overall patient population of the study institution.
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implanted of 75 dB HL or greater, no evidence of cochlear
ossification or dysmorphism, competent English speakers,
and bilateral hearing loss.
All patients were assessed as audiologically, medically,

and radiologically suitable for cochlear implantation, as per
the study institution's standard clinical guidelines (17). Par-
ticipants underwent extensive counseling to ensure realistic
expectations of possible cochlear implantation outcomes.
All participants were randomized to receive a Nucleus

CI522, CI532, CI622, or CI632 cochlear implant and were
fitted with either a Nucleus 7 or Nucleus 8 sound processor.
They received standard clinical programming of their sound
processor from an experienced audiologist.

RESULTS

One hundred forty-four patients with bilateral hearing loss
attending the Melbourne Cochlear Implant Clinic at The
Royal Victorian Eye and Ear Hospital (Victoria, Australia)
were recruited for this study and assessed for eligibility. Of
those, 14 patients were initially excluded or withdrew before
randomization. This included six whowere not audiologically
FIG. 1. Meanspeechperception scores forCNCwords (filled triangles) andC
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suitable, four whowere not fit for surgery, and four whowith-
drew. This meant 130 patients underwent randomization with
131 implants inserted. One patient received a second-side im-
plant approximately 6 months after the first implant was
inserted. There were seven patients lost to follow-up, and this
included twowho did not complete follow-up, threewithdrew
for medical reasons, one implant failed, and one had a differ-
ent implant placed due to surgical considerations (details in
the Supplementary Appendix—Supplementary Fig. 1, http://
links.lww.com/MAO/C102) As a result, speech perception re-
sults were available for 124 implants in 123 adults, and base-
line characteristics were similar between groups (Table 1).

As shown, mean group percentage correct scores were in-
creased at both the 3- and 12-month assessments on CNC
words andCNCphonemes comparedwith preoperative scores.
Amodest increasewas also noted between the 3- and 12-month
assessments for both CNCwords and CNC phonemes (Fig. 1).

The speech perception results collected at 3 and 12 months
post-surgery were analyzed for the entire cohort (N = 124)
against demographic and surgical variables using multiple
regression to identify covariates to be used in the subse-
quent comparison of PM versus LW results.

The independent variables included the following: age at
implantation (AGE), duration of severe hearing loss in the
implanted (DURimp) and non-implanted ear (DURnon),
preoperative speech perception in the implanted (Spimp)
and non-implanted ears (Spnon), angle of electrode array
insertion (ANG), and ideal/nonideal electrode array posi-
tion (POS). These variables have been identified in past
studies (3,4) as having significant association with speech
perception outcomes. Proportional scores for speech per-
ception tests were arcsine-transformed to equalize variance.

AGE was found to be a significant predictor of scores at
3 months post-surgery for SRT (F = 5.20, p = 0.025), CNC
words (F = 8.39, p = 0.004), and CNC phonemes (F = 9.03,
p = 0.003). AGE was also a significant predictor of scores at
12 months post-surgery for SRT (F = 14.5, p < 0.001), CNC
NCphonemes (open circles)measuredover time for the implantedear.

Otology & Neurotology, Vol. 00, No. 00, 2025
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FIG. 2. Mean speech perception score for CNC words and phonemes as measured at 3 and 12 months for the LW (red circles/triangles) and
PM (blue circles and triangles) electrode array position groups.
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words (F = 21.1, p < 0.001), and CNC phonemes (F = 14.6,
p < 0.001).
Spimp was a significant predictor of scores at 3 months

post-surgery for SRT (F = 6.19, p = 0.014) and CNC pho-
nemes (F= 5.24, p= 0.024). Spimpwas also a significant pre-
dictor of scores at 12 months post-surgery for SRT (F = 4.82,
p = 0.030), CNC words (F = 4.56, p = 0.035), and CNC
phonemes (F = 4.11, p = 0.045).
POSwas not a significant predictor of scores at 3 months

post-surgery but had a significant predictivevalue for 12-month
scores for CNC words (F = 6.09, p = 0.015) and CNC pho-
nemes (F = 6.24, p = 0.014).
DURimp, DURnon, Spnon, and ANG had no significant

predictive value for any of the speech perception scores.
Based on these results, AGE, Spimp, and POS were in-

cluded as covariates in the analyses for the primary hypothesis
comparing PM and LWelectrode arrays.
Figure 2 shows mean speech perception scores on CNC

words and phonemes for the implanted ear, as measured at
3 and 12 months post-surgery for the LW and PM groups.
The recipient cohort for which speech outcomes are avail-

able included 123 patients, comprising 58 LWelectrode arrays
and 66 PM electrode arrays. The patient implanted with two
implants received an LW then a PM electrode array. There
were some missing data due to scheduling issues related to
TABLE 2. Results of the statistical analysis of the 3- and 12-month as
PM grou

Speech Perception Measure Duration Post-op

Me

Lateral W

CNC word score (%) 3 mo 39.4
12 mo 48.4

CNC phoneme score (%) 3 mo 63.6
12 mo 71.4

SRT (dB) 3 mo 12.67
12 mo 9.78

Otology & Neurotology, Vol. 00, No. 00, 2025
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the COVID pandemic. Of the 744 scheduled speech per-
ception measurements, 12 were not completed at 3 months
and 72 were not completed at 12 months, giving a total
missing data ratio of 84/744 = 11%.

As shown in Figure 2, mean scores for both the LW and
PM groups increased between the 3- and 12-month assess-
ment points for both word scores and phoneme scores.

Table 2 shows the mean scores for CNC words and pho-
nemes, and for SRT, thresholds were equivalent between the
LWand PM groups at each assessment point. Multiple regres-
sion indicated no significant effect for electrode array type
for any of the speech perception results at the 3- or 12-month
assessments.

Figure 3 shows a scatter plot of individual recipient scores
for CNC phonemes for both the LWand PM groups plotted
against depth of insertion for 124 electrode arrays in 123 pa-
tients. No significant relationships between angle (depth) of
electrode array insertion and speech perception outcomes
were detected for either the LWor PM group.

While noting the absence of any significant effect of depth
of insertion on speech perception outcomes, post-surgery, a
nonideal electrode array position was identified for 8 cases
out of the total cohort of 124 (6.5%), including recipients in
both the PM and LW groups. This included five cases with
scala vestibuli insertion (three CI532, one CI632, and one
sessments for both CNC words and SRT thresholds for the LWand
ps

an Speech Perception Score

Pooled Standard Deviationall Perimodiolar

40.6 21.9
49.8 21.7
65.0 18.9
72.0 17.1

dB 12.62 6.5
9.95 5.5

zed reproduction of this article is prohibited.



FIG. 3. Individual recipient speech perception score for CNC phonemes asmeasured at 12months for the LWand PMelectrode array position
groups.
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CI612 PM electrode arrays) and three cases (two CI522 and
one CI622 LWelectrode arrays) showing significant elevation
of the basilar membrane.
As identified in the initial multivariate analysis, there

was a significant decrement in performance for CNCwords
at 12 months post-surgery for the cases with nonideal elec-
trode position (see Fig. 4). Mean scores for CNC words
were 50.3% (ideal placement) as compared with 32% (non-
ideal placement; t = 2.19, df = 110, p = 0.031), and for CNC
phonemes, the values were 72.7% (ideal) and 57.3% (non-
ideal; t = 2.35, df = 110, p = 0.020).
Outcome variables for vestibular symptoms included

binary variables documenting the presence of vestibular
FIG. 4. Comparison of speech perception score by electrode array positio
and CNC phonemes (right side).

Copyright © 2025 Otology & Neurotology, Inc. Un
symptoms 1 (N = 124) and 4 (N = 119) weeks after surgery,
and noting whether vestibular symptoms were subjectively
worse than pre-surgery at 3 (N = 122) and 12 months
(N = 112). Correlation analysis and binary logistic regression
were used to assess the effect of AGE, ANG, DURimp, and
POS on these vestibular symptoms across the whole cohort.
Noneof thesedemographic and surgical variables had significant
predictive value for the vestibular outcomes. A chi-square
analysis of electrode array type against the four vestibular out-
comes showed no significant differences between LW and
PM electrode arrays. More detailed reporting of the vestibu-
lar outcomes is provided in the Supplementary Appendix
(Supplementary Table 1, http://links.lww.com/MAO/C102).
n. Boxplots showmedian values and scores for CNCwords (left side)

Otology & Neurotology, Vol. 00, No. 00, 2025
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Questionnaires (ABC and DQ) that focused on vestibular
symptomswere administered to participants at 3 and 12months
postoperatively. The ABC instrument generates a score that
reflects the degree of disability due to vestibular symptoms
for participants.
Completed questionnaires were only available for a sub-

set of the cohort. For the ABC questionnaire, this was avail-
able for 64.8% (n = 68) at 3 months and 78% (n = 74.3) at
12 months. For the DQ, this was available for 67.6% (n = 71)
at 3 months and 77% (n = 81) at 12 months. Postoperative
questionnaire scores were analyzed using multiple regression.
This indicated significant associations with AGE (p = 0.011)
and preoperative vestibular disability (p = 0.025) (DQ ques-
tionnaire); that is, post-implant vestibular disability at 3 and
12 months increased with AGE and with higher pre-implant
disability. No other demographic or surgical variables had sig-
nificant predictive value for the vestibular questionnaire out-
comes. Multiple regression, with AGE and pre-implant ves-
tibular disability included as covariates, showed no significant
difference in vestibular questionnaire outcomes between LW
and PM electrodes.

DISCUSSION

Speech perception outcomes across both electrode array
design groups showed significant improvements between
preoperative and postoperative CNC word and phoneme
scores for the entire cohort. Mean speech perception scores
were also found to be significantly improved between 3- and
12-month assessments for both the LWand PM groups indi-
vidually. However, no significant differences were found be-
tween speech perception outcomes at 3 and 12 months post-
implant for participants who received LWelectrode arrays as
compared with PM electrode arrays.
Analysis of the results showed that, consistent withmany pre-

vious large-scale studies (1,3), age at implantation and preop-
erative speech perception in the implanted ear were signifi-
cant predictors of postoperative speech perception scores in
the overall group. Multiple regression analysis demonstrated
no significant difference in speechperception outcomes between
the PMandLWelectrode arrayswhen controlled for scala tym-
pani placement, age, and preoperative speech perception.
The angle (depth) of electrode array insertion did not sig-

nificantly affect speech perception outcomes across the co-
hort. However, aweak but significant effect of nonideal elec-
trode array position (scala vestibuli placement/translocation
or basilar membrane elevation) on speech perception out-
comes was present.
No significant differences were observed for reported

post-implant vestibular symptoms for the LW and PM elec-
trode array cohorts, and no other demographic or surgical
variables showed any significant effects on these symptoms.
Vestibular disability, as determined using standard question-
naires, was associated with age.
Although previous studies have consistently reported

lower impedance values for PM versus LWelectrode arrays,
reported results comparing speech perception outcomes for
adult CI recipients using PM versus LW electrode arrays
have been more variable and inconsistent.
Otology & Neurotology, Vol. 00, No. 00, 2025
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Fabie et al. (18) undertook a retrospective study of 328
adult CI recipients, 234 who received LW electrode arrays
and 46 with PM electrode arrays. They reported higher
postoperative speech recognition scores in LWelectrode ar-
ray recipients, but noted that these differences lost signifi-
cance when controlling for preoperative hearing and speech
recognition ability, consistent with LWelectrode arrays being
selected for patients with higher levels of residual hearing.
Conversely, Sturm et al. (19) reported a retrospective chart re-
view of 119 adult cochlear implant recipients with postlingual
hearing loss across five different designs of LWelectrode ar-
rays and 2 PMelectrode arrays. They found higher CNCword
scores for PM electrode arrays as comparedwith LWelectrode
arrays, particularly 6 months after implantation. However, the
number of users for each electrode array design in that study
was small, and data were analyzed retrospectively.

A similar finding has been reported byVohra et al. (20) in a
retrospective cohort study of 478 adult cochlear implant recip-
ients, one-third of whom received an LWelectrode array, and
two-thirds received a PMelectrode array.Multivariate analysis
of patient-averaged scores in that group indicated that the PM
group had small increases in postoperative speech perception
scores relative to LW electrode arrays when assessed across
manufacturers and over long-time durations.

A randomized cohort studyof 231 adult CI recipients reported
significantly higher CNC andAzBio scores for patients using
a PMelectrode array over an LWelectrode array, after control-
ling for age, preoperative hearing, and follow-up time (21).

In the current study, preservation of residual hearing be-
tween the two electrode array designs was not evaluated.
Whereas the PM electrode array design was developed to
enhance proximity to the modiolus for electrical stimula-
tion, the LW approach has been preferred for the preserva-
tion of acoustic hearing. A previous study conducted by the
current research group (12) compared a prospective cohort
of patients with functional low-frequency hearing pre-implant
who received an LW electrode array with retrospective data
from a group of PM recipients with similar preoperative hear-
ing and showed no significant differences in median speech
perception outcomes between the groups.

Although a definitive answer to comparative outcomes
for LW versus PM electrode arrays may require larger, mul-
ticenter randomized controlled trials, it is recognized that
across all of the reported studies, significant postoperative
speech perception benefits were evident for recipients of ei-
ther LWandPMelectrode arrays, and any differences reported
in studies appear to be relativelymodest, and that other factors
explaining these variations will require further investigation.

For example, a recent retrospective study of speech per-
ception outcomes for recipients of PM electrode arrays in
the current study institution identified amoderate correlation
between speech perception outcomes and the position of the
most basal electrode contacts, with poorer speech perception
associated with greater distance from the modiolus (22).
This suggests that attention to correct placement and intraop-
erative monitoring may be more critical than electrode de-
sign to ensuring outcomes.

The importance of correct surgical technique to allow
optimal electrode array placement within scala tympani
zed reproduction of this article is prohibited.



OUTCOMES OFA CI ELECTRODE RCT 7
regardless of the electrode array type (i.e. either LM or
PM), so that all electrode contacts are intracochlear without
translocation or basilar membrane elevation, is borne out in
that for the eight subjects with nonideal electrode array posi-
tion (scala vestibuli placement or basilar membrane eleva-
tion). There was no significant difference at 3 months but
significantly poorer outcomes at 12 months as compared with
the mean for subjects with ideal placements. This demonstrates
the importance of preoperative planning, including the mea-
surement of cochlear size, to facilitate correct electrode array
placement, as well as intraoperative measures, including
x-ray, impedance measures, and electrocochleography, for
ensuring optimal positioning.
In this study, vestibular disturbance was assessed by sub-

jective patient reports rather than any measurement of ves-
tibular function. Therewas no difference in the incidence of
reported vestibular symptoms according to the electrode ar-
ray type. Approximately one-third of subjects reported ves-
tibular symptoms during the first week postoperatively, with
11% still reporting symptoms at 1month.At 3 and 12months,
approximately 25% of participants reported worse vestibular
symptoms than pre-surgery; however, most cases were minor.
Despite randomization, there was an uneven distribution

of subjects to each intervention arm. At the time of random-
ization, the ratio of LW to PM was 0.93:1, but due to a
slightly higher loss to follow-up in the LW arm, the ratio at
the end of the study was 0.88:1. Overall, the loss to follow-
up in this study was low. Although the differing number of
participants in each arm is a limitation of the study, the effect
on study outcomes would be minor. The differing types of
implant models manufactured by Cochlear Ltd used across
the study could be considered another limitation. In the
LWarm, the ratio of five series to six series cochlear implants
used was 0.81:1 compared with 0.69:1 in the PM arm; how-
ever, the overall impact on study outcomes would be negli-
gible due to common electrode array design and internal
circuitry used across the five series and six series.

CONCLUSION

Mean speech perception outcomes for both the LW and
PM electrode array groups on CNC words and phonemes
and SRT thresholds for speech in noisewere significantly in-
creased as compared with preoperative scores and showed
additional significant improvement between the 3- and
12-month assessments. No significant difference in speech
perception outcomes was demonstrated between the PM or
LWelectrode array groups at either the 3- or 12-month assess-
ment. This study confirms that correct scala tympani place-
ment of either a perimodiolar or lateral wall electrode array,
as manufactured by Cochlear Ltd, is consistent with excellent
speech perception outcomes. There were no significant dif-
ferences reported in vestibular disturbances between groups.
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