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Objective: To better understand cochlear implant (CI) perfor-
mance after reimplantation with a different device manufacturer.
Study Design: Multisite retrospective review.

Setting: Tertiary referral centers.

Patients: Patients older than 4 years who received a CI and subse-
quently underwent CI reimplantation with a different manufac-
turer over a 20-year period

Intervention: Reimplantation.

Main Outcome Measure: The primary outcome was difference
in the best CNC score obtained with the primary CI, compared
with the most recent CNC score obtained after reimplantation.
Results: Twenty-nine patients met the criteria at three centers. The
best average CNC score achieved by adult patients after primary
cochlear implantation was 46.2% (n = 16), measured an average
of 14 months (range: 3-36 mo) postoperatively. When looking at
the most recent CNC score of adult patients before undergoing re-
implantation, the average CNC score dropped to 19.2% (n = 17).
After reimplantation, the average 3- to 6-month CNC score was

48.3% (n = 12), with most recent average CNC score being
44.4% (n = 17) measured an average of 19 months (range:
3—46 mo) postoperatively. There was no statistically significant
difference (p = 0.321; #;; = 0.48) identified in performance be-
tween the best CNC score achieved by adult patients after primary
cochlear implantation, and the most recent score achieved after re-
implantation (n = 12). Analysis of prerevision and postrevision
speech performance was not possible in pediatric patients (<18
yr old) because of differences in tests administered.

Conclusion: Patients undergoing reimplantation with a different
manufacturer achieved CNC score performance comparable to
their best performance with their original device.

Key Words: Cochlear implant—Cochlear implant complications—
Cochlear implant safety—Cochlear reimplantation—Speech
discrimination.
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INTRODUCTION

The number of patients who could benefit from a co-
chlear implant (CI) continues to grow as new evidence of
efficacy expands implant criteria to include a wider age
range and additional hearing loss patterns such as single-
sided deafness (1,2,3). As of 2019, there were approxi-
mately 736,900 registered cochlear implants worldwide
(4). First-generation devices are now reaching their fourth
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decade of use, and despite stringent safety and durability re-
quirements, failure as a result of internal device malfunc-
tion may range from 0.5 to 14.7% (5). Device failures can
be categorized into three subtypes: hard failure when the
device has been proven to be nonfunctional, soft failure
when a patient experiences degradation with an apparent
functional device, and medical/surgical failure when the is-
sue arises from wound complications or improper surgical
placement (6,7). Patients faced with a CI failure may elect
to undergo device reimplantation.

Reimplantation is not without risk. Revision surgery in-
troduces the possibility of cochlear trauma from electrode
removal, incomplete electrode reinsertion, reinsertion
trauma, or other unforeseen surgical complications. Thus,
revision surgery requires thorough patient education to es-
tablish accurate expectations and procedural planning to
optimize success (8). Studies looking at reimplantation out-
comes demonstrate that a majority of patients do achieve
similar or improved performance after revision surgery
(6,7,9-14). Although most patients will choose a new
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device from the same manufacturer, a subset of patients
may choose a different device manufacturer for a variety
of reasons, such as a perceived superiority of another man-
ufacturer, or a poor experience with their original manufac-
turer. Factors that may affect postimplantation speech per-
formance in these patients are not well characterized in
the reimplantation literature (14—17). As such, we sought
to evaluate postimplantation performance of patients who
underwent reimplantation with a different manufacturer,
and compare this with the best performance achieved with
their original device.

MATERIALS AND METHODS

This multicenter study was approved by the institutional
review board at three participating institutions, all of which
are tertiary care centers with a focus on cochlear implan-
tation. A retrospective chart review was completed for all
patients older than 4 years who received a CI and subse-
quently underwent CI reimplantation with a different man-
ufacturer over a 20-year period. There were no exclusion
criteria within this defined cohort. The data collection pro-
tocol was the same for each institution. Patients meeting
these inclusion criteria had relevant data collected from
electronic and paper-based medical records. Demographic
data included age, sex, duration of deafness before initial
CI, age at implant, and hearing loss etiologies. Surgical im-
plant details included the reason for reimplantation, origi-
nal and reimplanted CI manufacturer and model, intraoper-
ative or postoperative complications (up to 6 mo), and
device placement confirmation. A device failure was fur-
ther categorized as a hard failure, soft failure, or medical/
surgical failure. Speech performance tests included avail-
able CNC word, HINT, and AzBio scores. Available GASP
words and PBK50 scores were also collected for pediatric
patients. Data were gathered from the best speech perfor-
mance score obtained after the primary CI, the last speech
performance score obtained before reimplantation, speech
performance 3 to 6 months after reimplantation, and then
the most recent speech performance score available after re-
implantation (18-20). The primary outcome was the differ-
ence in the best CNC score obtained with the primary CI,
compared with the most recent CNC score obtained after
reimplantation with a different device manufacturer. This
measure is meant to capture whether a patient can achieve
the same results after reimplantation with a different manu-
facturer. Secondary outcomes included a comparison of the
best HINT in quiet, AzBio in quiet, and AzBio in noise
(+10 dB SNR) scores obtained with the primary CI, com-
pared with the most recent score obtained after reimplan-
tation. Secondary outcomes in adults also included the
average speech performance at 3 to 6 months after reim-
plantation, comparison of performance in adults >65 years
of age, comparison of performance based on the category
of device failure, a comparison of performance based on
the switch in manufacturer for revision, and the magnitude
of improvement seen from immediate preoperative speech
performance to the most recent postoperative performance
results.

Descriptive statistics were used to analyze study data
using Microsoft Office Excel version 16.70 and R2 version
4.2.1. Statistical analysis for all primary and secondary out-
come comparisons used a paired ¢ test, with a p value of
<0.05 considered statistically significant. Only patients
who had available preoperative and postoperative speech
performance results using the same test were included for
comparisons. Demographic data, surgical implant details,
reason for reimplantation, and speech performance scores
at each timepoint collected were gathered and collated in ta-
ble format for review.

RESULTS

Between 2002 and 2022, 29 patients at the three partici-
pating centers (17 patients at institution 1, 9 patients at in-
stitution 2, and 3 patients at institution 3) underwent reim-
plantation of a CI using a different manufacturer than their
original cochlear implant. The mean age of patients was
62.6 years (range: 8.0-94.3 yr), with 52% of patients being
male and 48% being female. Duration of deafness before
initial CI was 0 to 5 years in 35% (n = 7) of patients, 6 to
10 years in 15% (n = 3) of patients, 11 to 20 years in
20% (n=4) of patients, and >20 years in 30% (n = 6) of pa-
tients with data available. The most common etiologies for
hearing loss included family history of hearing loss (n = 5),
congenital hearing loss (n = 3), and evident cochlear
malformations (n = 3) (Table 1).

The average age at first implant was 51.5 years (range:
4.0-91.2 yr), followed by an average age of 58.0 years
(range: 4.8-93.0 yr) at revision implant. Surgical details
are summarized in Table 2. Intraoperative complications
were noted in 12% (n = 3/25) of initial cases, with 76%

TABLE 1. Patient demographics
Total Patients (total n = 29)

Mean (median) 62.6 (75.3)
StDev (range) 27.5 (8.0-94.3)
Sex (%) Male 52
Female 48

Duration of deafhess to initial 0-5 35(7)

implant, % (n) 6-10 15(3)
11-20 20 (4)
>20 30 (6)
Family history 5
Congenital 3
Cochlear malformation 3
Family history + noise 2

induced
ISSNHL
Noise induced
AIIED
Connexin 26
Family history +

postviral
Tatrogenic
Idiopathic
Menieres
MELAS
Otosclerosis
Postviral
Unknown

Age (yr)

Hearing loss etiologies (n)
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TABLE 2. [mplant details

First Implant Details

Second Implant Details

Age (yr) Average (median) 51.5 (56.5)
StDev (range) 27.1 (4-91)
Manufacturer (n)
Advanced Bionics 24
AB HiRes90K 8
AB HiRes Ultra Slim J 8
AB HiRes Ultra 3D HiFocus MS 5
AB Cl 1
AB Hi Focus 1 J 1
AB Slim J 1
Cochlear 2
Cochlear 532 1
Cochlear Hybrid L24 1
Med El 1
Med El Combi 40 1
Neurolec device 1
Ineraid device 1
Intraoperative details % (n)
Complications 12.0 (3/25)
Full Insertion 76.0 (19/25)
Placement Confirmed 52.0 (13/25)
Postoperative details % (n)
Complications (6 mo) 23.1 (6/26)
Reason for reimplantation % (n)
Hard failure 57.1 (16/28)
Medical/surgical failure 17.9 (5/28)
Soft failure 14.3 (4/28)
Technical issue 10.7 (3/28)

Age (yr) Average (median) 58 (72.0)
StDev (range) 28.0 (4.8-93)
Manufacturer (n)
Cochlear 26
Cochlear 512 8
Cochlear 632 6
Cochlear 612 4
Cochlear 622 4
Cochlear 624 2
Cochlear 24RE 1
Cochlear 522 1
Med El 2
Med El Synchrony Flex 24 1
Med EI Synchrony flex 28 1
Advanced Bionics 1
AB HiRes Ultra 3D MS 1
Intraoperative details % (n)
Complications 13.8 (4/29)
Full Insertion 96.6 (28/29)
Placement Confirmed 88.5 (23/26)
Postoperative details % (n)
Complications (6 mo) 3.4 (129)

(n =19 of 25) having a full insertion visualized during the
procedure and 52% (n = 13 of 25) having electrode place-
ment confirmed before the end of the procedure. All three
intraoperative complications involved electrode malposi-
tion, with one internal auditory canal insertion requiring re-
positioning. An intraoperative complication rate of 13.8%
(n=4 0f 29) was noted at second surgery with full insertion
occurring in 96.6% (n = 28 of 29) of patients, and 88.5%
(n = 23 of 26) having confirmation of placement before
the end of the procedure. Of the intraoperative complica-
tions, there were no major events, with complications in-
volving ossification of the scala tympani, or significant
fibrosis resulting in difficult electrode reinsertion. The
postoperative complication rate at first surgery was 23.1%
(n= 6 of 26), which included two patients with pronounced
facial stimulation, and one patient each demonstrating an
infection, pain at the magnet site, electrode extrusion, and
hematoma. The postoperative complication rate after sec-
ond surgery was 3.4% (n =1 of 29), in which a patient de-
veloped pronounced facial stimulation. When looking at
reasons for reimplantation, 57.1% (n = 16 of 28) were
due to a hard failure, 17.9% (n = 5 of 28) were due to a
medical/surgical failure, and 14.3% (n = 4 of 28) were
due to a soft failure. Three patients underwent reimplanta-
tion for a technical issue, such as need for an MRI-
compatible device, or requiring external equipment for a
historical device no longer supported by the initial manu-
facturer (Table 2). There were no patients who had a delay
between electrode removal of their original device and rein-
sertion of the electrode of their new device.

When looking at the best CNC score achieved by adult
patients after primary cochlear implantation, the average

Otology & Neurotology, Vol. 45, No. 9, 2024

score across recipients was 46.2% (n = 16), measured an
average of 14 months (range: 3-36 mo) postoperatively.
When looking at the most recent CNC score of adult pa-
tients before undergoing reimplantation, the average CNC
score dropped to 19.2% (n = 17) (Table 3). After reimplan-
tation, the average 3- to 6-month CNC score was 48.3%
(n = 12), with most recent average CNC score being
44.4% (n = 17) measured an average of 19 months (range:
3—46 mo) postoperatively (Fig. 1). There was no statisti-
cally significant difference (p = 0.321; #;; = 0.48) identified
in performance between the best CNC score achieved by
adult patients after primary cochlear implantation and the
most recent score achieved after reimplantation (n = 12)
(Table 4). Similar performance parity was also seen across
HINT in quiet, AzBio in quiet, and AzBio in noise condi-
tions (Table 4). There was no statistically significant differ-
ence found between the timing of performance testing after
primary cochlear implantation (avg 14 mo) and the most re-
cent performance testing after reimplantation (avg 19 mo;
p = 0.99). Reimplantation itself did provide benefit to the
majority of adult patients when comparing their immediate
reimplantation speech performance at a time when they
were likely experiencing device failure, to their most recent
postoperative score (Table 5). Of note, two patients subjec-
tively described a superior quality of sound delivered after
change in manufacturer compared with peak performance
using their previous device.

Looking at the change in performance from the best
score available with the primary CI to the most recent CI
performance after reimplantation, there was no statistically
significant difference (p = 0.183) in adult patients younger
than 65 years (patients <18 yr old excluded), with an
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TABLE 3. Average speech performance of all reimplantation

patients
Avg (Median) Range

Primary Cochlear Implant n’ Score (IQR)
Best speech score performance

(avg months postop: 23 mo)

CNC 16 46.2(55.8) 12-88(42.2)

HINTQ 1 97.0(97.0)  97-97 (0)

AZBIOQ 8 54.6 (53.5) 0-98 (21.5)

AZBION 4 15.5(13.5) 0-35 (27.5)
Speech score before reimplantation

(avg months postop: 47 mo)

CNC 17 19.2 (12.0) 0-58 (28)

HINTQ 5 6.0 (4.0) 0-22 (4)

AZBIOQ 11 17.9 (5.0) 0-67 (24)

AZBION 6 4.5(0.0) 0-20(5.2)

Avg (Median) Range

Reimplantation n’ Score (IQR)
Speech score at 3-6 mo

CNC 12 483(50.0)  10-88(30.2)

HINTQ 2 81.0(81.0)  72-90(9)

AZBIOQ 9  55.0(70.0) 0-98 (77)

AZBION 6  333(21.0) 0-88 (48)
Most recent speech score

(avg months postop: 24 mo)

CNC 17 444 (47.0) 0-94 (36)

HINTQ 1 13.0(13.0)  13-13(0)

AZBIOQ 11 51.0(57.0) 0-98 (60)

AZBION 7 334(21.0) 0-88 (54.5)

“Not all patients had performance scores available across all tests at all
time points.

average CNC score change of 9.3% (n = 3), from those
older than 65 years, with an average CNC score change
of =9.0% (n = 9). Some patients had different speech per-
formance tests used preoperative and postoperative,
whereas others initially implanted at an outside center did
not have speech performance scores available from the pri-
mary CI when functional. This reduced the sample size

100

80

available and prevented comparison of revision manufac-
turer or type of device failure. Similarly, there were three
reimplantations with a different manufacturer that occurred
in two pediatric patients, all at 6 years of age. The test used
before reimplantation differed from postoperative perfor-
mance testing, so preoperative and postoperative compari-
son was not feasible. The first patient underwent bilateral
revision implantation and achieved ear-specific GASP
word scores of 36 and 27% at 12 months from revision sur-
gery, whereas the second patient achieved an AZBIO in
quiet score of 96% at 6 months from revision surgery.

DISCUSSION

There are three FDA-approved manufacturers of co-
chlear implants in North America, including Cochlear Cor-
poration (Cochlear), Advanced Bionics Corporation (AB),
and Med-El Corporation (Med-El) (21). Patients faced with
a cochlear implant failure may elect to undergo device re-
implantation using a different device manufacturer. Deci-
sions driving manufacturer choice at initial implantation
is multifactorial, with CI recipients noting reliability, com-
fort, aesthetic, and user interface as major considerations
(22,23). Care providers and patients may also consider bat-
tery life, recommendations of other users, and technical
features that may impact sound quality, speech recognition,
music perception, and connectivity (23). Factors driving
manufacturer choice in the reimplantation setting are less
understood. The reasoning why patients requested a manu-
facturer change in this study was not analyzed, as this pa-
tient information was not incorporated into the data extrac-
tion template used across centers. We report on a series of
29 patients who underwent cochlear reimplantation with a
different manufacturer, achieving parity in CNC score per-
formance. Similar performance was also seen across HINT
in quiet, AzBio in quiet, and AzBio in noise conditions.
The average CNC score of patients 3 to 6 months after

CNC Score
n
3

Performance Timepoint

40

1. Best Performance With Primary Implant

2. Most Recent Performance Before Reimplantation
3. 3-6 Months Follow Reimplantation

4. Most Recent Performance

Performance Timepoint

FIG. 1. Individual preoperative and postoperative CNC performance over time.
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TABLE 4. Revision postoperative performance compared to best performance with original device

Primary Cochlear Implant

Reimplant

Avg Best Speech Score Following

Avg Speech Score at Most

n’ Initial Implant (Median) Range (IQR) Recent Follow-Up (Median) Range (IQR) % Changeb p Value
Speech test CNC 12 49.0 (56.0) 14-88 (39.3) 44.6 (43.5) 0-94 (25.5) —4.4 0.643
HINTQ 0 — — — — —
AZBIOQ 5 63.2 (54.0) 46-98 (12) 63.4 (72.0) 0-96 (15) 0.2 0.989
AZBION 2 0.5(0.5) 0-1(0.5) 21.5(21.5) 8-35(13.5) 21.0 0.353

“Includes only patients with available pre- and post-reimplantation speech scores.

bChange of average score.

reimplantation was 48.3%, demonstrating fast adjustment
to their new device (Table 3).

Despite concerns that a change in manufacturer may risk
poor performance, this study demonstrated that a change in
manufacturer is a viable option if so desired by the patient/
parent (17). Our results build upon literature previously
published that analyzed small patient numbers pulled from
reviews of general reimplantation outcomes. Kimura et al.
(14) noted 6 reimplants with a different manufacturer out
of a cohort of 64 reimplant procedures, demonstrating im-
proved or unchanged performance compared with immedi-
ate preoperative measures. Similarly, Mahtani et al. (16)
noted an improvement in postoperative audiometric out-
comes in two patients who changed manufacturer for reim-
plantation compared with immediate preoperative mea-
sures. Lassig et al. (15) looked at 58 revision cases, which
included 4 cases with a manufacturer change. Patients
who had audiometric data available ranged between 3 and
8 years of age, with two patients switching from AB to Co-
chlear devices achieving improved performance, whereas a
third patient demonstrated no improvement compared with
immediate preoperative measures. Unlike the current study,
these studies were not designed to compare between the
best speech performance achieved by patients after primary
cochlear implantation and the most recent score achieved
after reimplantation like this study.

Although our results demonstrate overall postrevision
success, it is impossible to know how patients may have
performed if they had instead used the same manufacturer.
Van der Marel et al. (24) found open set speech returned
within weeks of reimplantation, and speech perception per-
formance was regained when no change in manufacturer
occurred in both adults (n = 12) and children (n = 3).
Stevens et al. (13) found that 75% of patients (n = 14)

who retained the same manufacturer after hard failure reim-
plantation continued to use their new device, illustrating the
patient's perceived benefit of device use. Dillon et al. (25)
assessed 29 reimplantation patients where 15 changed
manufacturers and found no differences between the
groups. Larger studies with comparator groups of reim-
plantation patients using the same and different manufac-
turer would help elucidate whether a reimplantation perfor-
mance difference exists.

Factors affecting performance after reimplantation may
include trauma induced by explantation, a change in in-
tracochlear electrode position, or a change in device pro-
cessing and signal coding (26). A previous study using an
explant model has shown that precurved electrodes and
shallower insertion depth of straight electrodes result in
the least amount of explant trauma (8). Intraoperative tech-
nical factors and device choice also influence the success
rate of optimal electrode insertion, receiver/stimulator
placement, and reduced complications (26). Although dif-
ferent electrode styles can achieve similar electrode posi-
tion, revision electrode placement may not be confined to
the initial electrode trajectory. A different electrode may
have different dimensions or firmness than the original,
possibly creating a new electrode tract that could increase
the risk of translocation. Furthermore, trauma from the
original electrode insertion may have caused intracochlear
fibrosis, resulting in a shallower placement on revision
(27). In our patient cohort, the initial devices implanted
were most commonly AB HiRes90K, AB HiRes Ultra Slim
J, and AB HiRes Ultra 3D Hi Focus MS. The most common
revision devices implanted were the Cochlear 512, Co-
chlear 632, Cochlear 612, and Cochlear 622. In general, a
full insertion should always be attempted, with straight
electrodes demonstrating a greater propensity to follow

TABLE 5. Revision postoperative performance compared with preoperative failure mode

Primary Cochlear Implant

Reimplant

Avg Speech Score before

Avg Speech Score at Most

n®  Reimplantation (Median)®  Range (IQR)  Recent Follow-Up (Median) ~ Range IQR) % Change”  p Value
Speech Test CNC 15 21.1 (13.0) 0-58 (34) 45.8 (47.0) 0-94 (29) 24.7 0.003
HINTQ 2 11.0 (11.0) 0-22 (11) 81.0 (81.0) 72-90 (9) 70.0 0.009
AZBIOQ 8 31.9 (33.5) 0-67 (53.8) 46.3 (50.5) 0-96 (60.3) 14.4 0.030
AZBION 3 0.3 (0.0) 0-1(0.5) 14.3 (8.0) 0-35(17.5) 113 0.153

“Includes only patients with available pre- and post-reimplantation speech scores.
bPatients in suspected failure mode if reimplantation occurred for device failure.
“Change of average score.
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the preformed fibrous sheath from the previous devices. Pa-
tients implanted with a short hearing preservation electrode
that lose residual hearing derive greater benefit when
reimplanted with a longer electrode (28). The Cochlear
632 device was used in some cases where the failed device
electrode was larger than the revision device. Although our
results show that good performance can be achieved using
the less rigid perimodiolar electrodes, we caution providers
regarding the risk of tip rollover and preparation to use a
backup straight electrode device if they do attempt a
perimodiolar electrode insertion in the reimplantation set-
ting when fibrosis may impede insertion. Placement confir-
mation is advocated before leaving the operative theater re-
gardless of electrode used.

The most common hearing loss etiologies identified in
the cohort were family history of hearing loss, congenital
hearing loss, or cochlear malformation (Table 1). There
were one patient with Menicre's disease and one patient
with otosclerosis, which, in previous literature, have been
associated with worse reimplantation performance (16). In
our cohort, the one patient with otosclerosis achieved good
benefit after reimplantation, achieving a postoperative
CNC performance of 48% after experiencing a hard failure
that initially resulted in a CNC score of 0%. The one patient
with Meniére'es disease did not have postoperative testing
available for analysis. The category of CI failure also im-
pacts reimplantation outcomes, with decreased reimplanta-
tion performance seen with soft failures compared with
hard and medical/surgical failure (6,7,9—14). In our cohort,
there were four patients with soft failure, which demon-
strated that they can achieve reasonable results, with post-
operative CNC scores of 92% (12 mo postoperatively),
64% (15 mo postoperatively), 36% (6 mo postoperatively),
and 10% (12 mo postoperatively). The patient with CNC
score of 10% was 75 years old at the time of reimplantation
and noted to have difficulty in the postoperative setting
comprehending device functionality. In addition, the pa-
tient had electrodes 1-5 outside of the cochlea. Although
the incidence is decreasing, hard failures continue to repre-
sent the greatest number of adverse CI events and are the
most common indication for reimplantation, occurring af-
ter 0.5 to 14.7% of all CIs (5,29,30). A systematic review
by Layfield et al. (31) looked at 10 studies of a cumulative
5,353 devices and estimated an overall CI failure rate of
5.5%, broken down by hard failure (40.8%), medical/
surgical failure (33.6%), and soft failures (20.9%). Liu et al.
(32) reviewed 4,267 revision operations from 144 articles
and attributed a hard failure to 67.7% of cases and
medical/surgical failure to 28.9% of cases. This breakdown
is similar to our cohort, with hard failure's being slightly
more prevalent at 57.1%, followed by medical/surgical fail-
ure at 28.6% and soft failures at 14.3%. Because of the
small sample size in our study precluding a comparison
of performance based on differing failure modes, future
studies would be insightful to determine whether it impacts
reimplantation performance when a different manufacturer
is used.

There is no current evidence that elderly patients would
not benefit from reimplantation if indicated (25). We found

that patients older than 65 years demonstrated decreased
improvement (CNC —9%; n = 9) compared with adult pa-
tients younger than 65 years (CNC +9%; n = 3), although
the sample size was low, and no statistically significant dif-
ference was found (p = 0.183; ;o = 1.43). Soft failures
might be more common in older patients, which may re-
duce the postoperative performance of patients older than
65 years in general (31). In this study, we found a higher
rate of soft failures in patients >65 years of age (19%,
n = 3 of 16) compared with those younger than 65 years
(8%, n =1 of 13); however, none of the patients older than
65 years with soft failure had speech performance data
available for analysis and therefore did not impact perfor-
mance differences between the two groups. The neuro-
plasticity of the brain may also contribute to reimplantation
performance, helping to facilitate adaptation to new manu-
facturer signal coding strategies. Although older patients
derive great benefit from cochlear implantation, there does
seem to be an impact of age on neuroplasticity after initial
CI (33). How much this may impact performance in the re-
implantation setting, particularly with a different manufac-
turer, is an important area for future study (33).

The final variable studied was impact of manufacturer on
outcome. Although all cochlear implants use the same ba-
sic principle of stimulating the auditory nerve to provide
hearing sensation, different manufacturers have developed
unique features to set their devices apart. We were unable
to adequately analyze the impact of the revision manufac-
turer because of low sample size of certain types of manu-
facturer changes. Of patients with speech performance data
available, one patient changed from Cochlear to AB for
hard failure in which their most recent CNC score after re-
implantation was 94%, a slight increase from their best pre-
operative CNC score of 88%. One patient changed from
Cochlear to Med El after a medical/surgical failure in which
their most recent CNC score after reimplantation was 62%,
a slight increase from their best preoperative CNC score of
58%. Twenty-four (83%) patients in the cohort changed
from AB to Cochlear. A majority of AB devices necessitat-
ing reimplantation were secondary to hard failures. The
number of patients changing manufacturers from AB may
be driven by the volume of recent AB HiRes 3D device fail-
ures, which has resulted in a 2020 voluntary field corrective
action by the company (34,35). Outcomes from reimplanta-
tion after this field action have generally been good regard-
less of manufacturer chosen for reimplantation (17,35,36).

Overall, cochlear implants have proven to be robust and
reliable. A 30-year retrospective review by Lane et al. (5)
showed 5-year survival rates for specific models from all
three major manufacturers to be excellent. As pediatric pa-
tients move into adulthood and outlive the life expectancy
of'their first device, there will inevitably be patients who re-
quire multiple revisions throughout their lifetime. Knowing
that manufacturer change is a viable option for patients pro-
vides them with the security that if their manufacturer
ceases operation, support for their specific device is dis-
continued, or if they are dissatisfied with their current man-
ufacturer, they may be able to switch to a different
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manufacturer without fear of worse postrevision outcomes.
Further research is still required to understand whether
multiple revision operations could lead to a nonviable co-
chlea for CI, and whether there is an ideal time window to
undergo reimplantation that facilitates cochlear healing be-
tween procedures without undue auditory deprivation.

It is important to recognize systemic barriers to manufac-
turer change in relation to insurance coverage, and the ini-
tial manufacturer financially supporting a change in device
manufacturer. Protection for patients to have this choice,
particularly when faced with a hard failure, should be pur-
sued. Limitations of this study include its small sample
size, which hinders the ability to identify definitive drivers
of performance through subanalysis. Despite this, it is a
large series for this research topic, providing insight into
this increasingly common clinical encounter.

CONCLUSION

The results of this study demonstrate no statistically sig-
nificant difference in performance between the best CNC
score achieved by adult patients after primary cochlear im-
plantation and the most recent score achieved after reim-
plantation with a different device manufacturer. Cochlear
reimplantation with a different manufacturer is a viable op-
tion for patients when CI reimplantation is considered.
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