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Abstract The objective of this study was to review

cochlear reimplantation outcomes in the tertiary hospital

and analyze whether facts such as type of failure, surgical

findings, or etiology of deafness have an influence. A ret-

rospective study including 38 patients who underwent

cochlear implant revision surgery in a tertiary center is

performed. Auditory outcomes (pure tone audiometry, %

disyllabic words) along with etiology of deafness, type of

complication, issues with insertion, and cochlear findings

are included. Complication rate is 2.7 %. Technical failure

rate is 57.9 % (50 % hard failure and 50 % soft failure),

and medical failure (device infection or extrusion, migra-

tion, wound, or flap complication) is seen in 42.1 % of the

cases. Management of cochlear implant complications and

revision surgery is increasing due to a growing number of

implantees. Cases that require explantation and reimplan-

tation of the cochlear implant are safe procedures, where

the depth of insertion and speech perception results are

equal or higher in most cases. Nevertheless, there must be

an increasing effort on using minimally traumatic electrode

arrays and surgical techniques to improve currently ob-

tained results.

Keywords Cochlear implant � Reimplantation � Auditory

performance � Failure � Revision surgery

Introduction

From the beginning, the history of intra-cochlear multi-

channel cochlear implant (CI) development has been

linked to the use of round-edged electrode arrays with

contact points arranged linearly along the array. Results

obtained have been clinically relevant. However, despite

excellent data, currently implanted systems will fore-

seeably be substituted by new implants in the future, if

devices are faulty or there are technological upgrades

offering better features to patients. Substituting them

will require explanting the old equipment and implanting

the new one. First implantation and subsequent explan-

tation–reimplantation procedures in the cochlea may

injure this anatomical structure. Following classification

criteria as Ramos et al. [1], we will classify potential

changes in the cochlea after placing a cochlear implant

as follows:

– Reaction to foreign body (electrode) [2, 3].

– Secondary to cochleostomy [4, 5].

– Traumatism due to the insertion [2, 3, 6–8].

Post-mortem histological studies and clinical experience

published by the above-mentioned authors illustrate how

the magnitude of these injuries may be significant enough

in some cases so as to compromise the insertion of a new

implant and the successful stimulation of the cochlear

nerve, ultimately affecting clinical results.

Cochlear implant surgery began 30 years ago. During

these decades, auditory performance has improved, re-

sulting in broader implantation criteria. As the number of

implanted patients grows and the lifespan of devices is

outlived, an increasing number of device failures are

expected. In consequence, the odds of ensuing complica-

tions are higher. Therefore, analyzing performance and
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complications after cochlear implantation is of the utmost

importance.

Indications for reimplantation follow the classification

proposed by Zeitler [9]. They include hard failure, soft

failure, device infection or extrusion, improper initial

placement, wound or flap complications, and upgrade of

cochlear implant technology. Hard device failure is de-

fined as the complete interruption of the auditory input

with disrupted communication between internal and ex-

ternal components. It is diagnosed by a failed integrity

test. Soft failure is suspected in patients with gradual or

intermittent dips in performance or non auditory com-

plaints such as ear pain, facial nerve stimulation, vertigo,

or tinnitus. Device infection may appear in the form of

redness and fluctuation of the skin located over the re-

ceiver stimulator or an ulcerated wound. Once an infec-

tion or exposure of the device is suspected, antibiotics

should be initiated immediately. If the infection persists,

the explantation of the device is recommended. Reim-

plantation surgery can be planned 3–4 months later.

Electrode extrusion accompanied by decreased auditory

performance requires reimplantation surgery as well.

Factors behind the extrusion of the array may be classi-

fied [10] as intracochlear factors (neo-ossification may

push the electrode array out of the cochlea) or extra-

cochlear factors (adhesions and fibrotic bands within the

mastoid may pull the electrode array, especially in chil-

dren, due to their skull growth, and other extrinsic factors

such as trauma or infection may cause receiver package

migration). Currently, revision surgery is not usually

indicated to upgrade the cochlear implant technology, but

the amount of reimplantations due to this reason is ex-

pected to increase sharply in the future.

Several published papers have studied the results ob-

tained after reimplantation. Laszig et al. [11] reported on

one of the largest series. They reported on 58 cochlear

reimplantations. Electrode insertion depth was equal or

deeper in 53 of 58 cases. Speech recognition scores after

reimplantation had improved in 25 patients (71.4 %),

showed little or no change in 7 (20 %), and decreased in 3

(8.5 %) out of 35 patients with available data for com-

parison. Nevertheless, Battmer et al. [12], having published

the largest series of reimplantation cases, show less fa-

vorable results and report on 30 % of patients with worse

speech discrimination levels than before the

reimplantation.

Reports of large reimplantation series are needed to

guide surgeons on the expected failure rate and au-

diological performance after reimplantation surgery. Ad-

ditionally, it is highly recommendable to have updated

studies that shed light on these issues and analyze whether

results vary over time, with new electrode arrays and more

polished surgical techniques of implantation.

The main objective of this study was to compare pa-

tients’ outcomes after re-implantation and analyze what

factors could have an impact on outcome.

For all past and future recipients of a CI, the work

proposed will provide essential information on the

following:

– To identify as soon as possible the potential difficulties

of repeatedly implanting CI electrode arrays. In order to

anticipate to future problems, we will need to tackle

when the currently implanted systems need to be

replaced by new implants, in case the device turns out

to be faulty or there are technological upgrades offering

better features to patients. The latter option has far-

reaching implications for children, given the foresee-

ably long lives ahead of them.

– In case there are negative consequences to the insertion,

it will be helpful to identify the associated risk factors

beforehand. This information is the key to be able to

make the suitable modifications to prevent them in the

future. Some modifications could be of a surgical

nature, others could bring about the manufacture of less

traumatic, better tolerated and more biologically reli-

able CI electrode arrays.

Materials and methods

Subjects

A retrospective review of our cochlear implant program

database was undertaken to establish the number of

cochlear implant explantations and reimplantations per-

formed between 1989 and 2012. Out of 962 patients im-

planted in the period of time studied, 38 have been

included in the study. Part of the reimplanted population

was referred from other centers; 26 (68.42 %) had their

first implantation in our hospital, whereas 12 (31.58 %)

came to our center due to a complication.

Mean age at reimplantation was 20.18 years (ranging

from 1 to 87 years old). There were 28 (73.68 %) children

(\18 years old at the time of the first implantation) and 10

(26.32 %) adults. The waiting time for reimplantation was

4.76 months (ranging from 0 to 16 months). Mean follow-

up period is 5 years (the minimum is 4 months and the

maximum is 17 years). Patients implanted in the con-

tralateral ear or explanted but not reimplanted have been

excluded.

The following data were collected from each patient:

demographics, etiology of hearing loss, type of failure, age

at first implantation, time from first implantation to failure,

surgical findings during reimplantation surgery and pre-

operative radiological findings, type of implant, depth of
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insertion of the electrode array during reimplantation. Data

on age at reimplantation, implanted ear, and etiology of

deafness for each case are provided in Table 1. The eti-

ology of deafness was unknown in 50 % of the 28 children

with congenital hearing loss. Genetic mutations were di-

agnosed in 10.72 % of cases. CHARGE syndrome diag-

nosis was behind 3.57 % of cases. Cochlear malformation

was diagnosed in 7.14 % of cases, neurofibromatosis in

3.57 %, and enlarged vestibular aqueduct in 3.57 % of

cases, respectively. Bacterial meningitis was diagnosed in

7.14 % of cases. The etiology was unknown in 50 % of 10

adult patients, followed by history of chronic otitis media

in 30 %. Bacterial meningitis caused hearing loss to 10 %

of patients. For 10 %, the cause of deafness was traumatic.

Table 1 Summarizes demographics and surgical data from subjects included in the study

Patient # Age at

reimplantation

(years)

Ear Pre-op

radiological

findings

Surgical reimplantation

findings of the cochlea

Etiology Length of

insertion 1st CI

Length of insertion

revision surgery

1 1 Left Normal Normal Genetic Complete Complete

2 1 Right Normal Normal Unknown complete Complete

3 2 Left Normal Normal Unknown Partial Complete

4 3 Left Normal Normal Unknown Complete Complete

5 3 Left Hipoplasia Normal CN hypoplasia Complete Complete

6 3 Right Normal Normal Unknown Partial Complete

7 3 Left Normal Normal Unknown Partial Complete

8 3 Left Normal Normal Unknown Complete Complete

9 3 Right No data Normal Unknown Complete Complete

10 3 Left Normal Normal Unknown Complete Complete

11 3 Right Normal Normal Unknown Complete Complete

12 4 Right Malformation Common cavity Malformation Complete Complete

13 5 Left Normal Normal Unknown Complete Complete

14 5 Left Normal Normal Unknown Complete Complete

15 6 Right Normal Normal Unknown Partial Complete

16 7 Left Normal Fibrosis NF Complete Complete

17 7 Left Ossification Normal Genetic Complete Complete

18 8 Left No data Normal Unknown Partial Complete

19 8 Left Malformation Normal CHARGE Complete Complete

20 9 Left Normal Ossification Unknown Complete Complete

21 9 Left Normal Normal Unknown Complete Complete

22 10 Right Normal Normal Unknown Partial Complete

23 11 Right Normal Normal EVA Complete Complete

24 15 Right Normal Normal Unknown Complete Complete

25 16 Right Normal Normal Unknown Complete Complete

26 18 Right Ossification Ossification Meningitis Partial Complete

27 20 Right Normal Normal Meningitis Complete Complete

28 20 Left Normal Ossification Genetic Partial Complete

29 24 Right Ossification Ossification EVA Partial Partial

30 39 Right Normal Normal Meningitis complete Partial

31 40 Left Normal Fibrosis Unknown Partial Complete

32 49 Left Normal Normal COM Complete Complete

33 50 Left Normal Fibrosis Unknown Complete Complete

34 50 Left Normal Otoesclerosis Unknown Complete Complete

35 60 Right Ossification Ossification COM Partial Partial

36 66 Right Ossification Ossification COM Partial Complete

37 76 Left Normal Fibrosis Trauma Complete Complete

38 86 Right Normal Normal Unknown Complete Complete

CI cochlear implant, COM chronic otitis media, CN cochlear nerve, EVA enlarged vestibular aqueduct, NF neurofibromatosis
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Types of explanted implant belong to three manufac-

turers. From Cochlear Ltd (Sydney, Australia), 61.29 %

(19/31) was perimodiolar electrode array, 19.35 % (6/31)

was straight array, and 3.22 % (1/31) was slim straight.

From Advanced bionics AG (Stäfa, Switzerland), all of the

arrays explanted were HiRes 90 K [6.45 % (2/31)]. From

MED-EL (Innsbruck, Austria), arrays explanted were the

standard array [9.67 % (3/31)]. Unfortunately, electrode

array features were missing for 7 subjects. For reimplan-

tation surgery, usually the same manufacturer was main-

tained. From Cochlear Ltd, 73.68 % (28/38) was

perimodiolar electrode array, 2.63 % (1/38) was straight

array, 2.63 % (1/38) was double array, and 5.26 % (2/38)

was 422 slim straight array. From Advanced bionics,

5.26 % (2/38) was HiRes 90 K. From MED-EL, 2.63 % (1/

38) was standard array, 5.26 % (2/38) was compressed

array, and 2.63 % (1/38) was split array.

Surgical technique

If the anatomy was preserved, implantation surgery was

performed following conventional surgical steps [13].

Briefly, an incision is made behind the ear and then mas-

toidectomy, posterior tympanostomy, drilling of a bone bed

for receptor–stimulator, cochleostomy at the level of the

promontory or round window depending on the electrode

array, telemetry test, X-ray, and suture. In cases where

previous surgical procedures lead to a radical cavity, im-

plantation was performed following surgical technique as

described by Manrique et al. [14] where CI cables were

covered with cartilage and fascia graft and a periosteal flap.

During reimplantation surgery, the same approach was

performed as in the first surgery, considering receptor–s-

timulator protrusion. After opening the fibrotic capsule

wrapping up the implant, the beginning of the cable was

identified. It was dissected through the cortical bone and

the mastoidectomy until posterior tympanostomy. Fibrotic

tissue was removed so as to identify the cochleostomy site.

The electrode array was removed, and at that moment, the

presence of intra-cochlear fibrosis or ossification was

evaluated. If obliteration was encountered, a 1-mm dia-

mond burr was used to drill.

In cases of electrode array migration in radical cavities,

it was related to an exposure of the CI cables in the mastoid

due to graft deterioration. The middle ear was surgically

revised, removing the squamous epithelium that covered

the radical cavity. Then, the external auditory canal and the

Eustachian tube were closed down.

Depth of insertion of the electrode array during im-

plantation and reimplantation surgery was measured

counting the number of electrodes in the cochlea, and the

depth of insertion of the markers on each array was inserted

with microscopic control. Considering the type of electrode

array and its length of insertion, the depth of insertion is

deducted. No radiological measurements were undertaken

for this purpose.

Auditory tests

Patients included have been followed up, and aided free-

field auditory tests were undertaken wearing the CI, before

the complication and after reimplantation. Pure tone au-

diometry (PTA) and speech audiometry, using disyllabic

words, were administered in quiet in a calibrated sound-

field room with the loudspeaker at 1 m and 08 azimuth to

the seating subjects [15]. Mean PTA thresholds (0.5, 1, 2,

and 4 kHz) with CI and % of disyllabic words were

measured so as to show the auditory outcome with CI.

Neuroimaging studies

Before the first implantation, all patients underwent some

imaging study in order to detect CI contraindications and

for surgical planning purposes. Our center has historically

chosen different radiological tests to select candidates.

High-definition computerized tomography (CT) was used

exclusively at first, then magnetic resonance imaging

(MRI), along with CT in cases of labyrinth malformation,

and now MRI and CT for all candidates. Fibrosis or ossi-

fication diagnoses before first surgery were based on ra-

diological findings. However, such findings were analyzed

under microscopic visualization by the surgeon during ex-

plantation–reimplantation surgery. CT was not considered a

useful tool to determine obliteration before reimplantation

surgery due to the artifact, provoked by the electrode array.

Statistical analysis

Audiological data along with neuroimaging and surgical

findings were analyzed statistically. Single-subject design was

used, where each subject acts as his/her own control. SPSS for

Windows 15.0 software (Chicago, Ill., USA) was used for all

analyses. Single mean imputation was used to replace missing

values. Correlations between pre and post-reimplantation

pure tone audiometry (PTA) thresholds, speech comprehen-

sion results, and depth of electrode insertion were analyzed

using Pearson product–moment correlations.

Results

Reason for reimplantation

The reason for explantation–reimplantation was related to

complications in all cases, be it failure of the implanted

system or medical complication (Table 2).
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The complication rate was 2.7 % (26/962) in the group

of patients who had their first cochlear implant surgery in

the reference center. The most frequent complication was

technical failure in 65.39 % of the cases (17/26). Hard

failure was seen in 52.9 % (9/17) and soft failure in 47.1 %

(8/17). Medical complications occurred in 34.61 % of the

cases (9/26). Skin dehiscence along with implant con-

tamination caused 22.22 % (2/9) of reimplantations. De-

vice infection without skin ulcer was diagnosed in 44.4 %

(4/9). Partial migration of the electrodes complicated

33.33 % of the cases (3/9). Note that in all the migration

cases, cochlear implantation was performed in radical

cavities. Cables were fixed with bone cement and protected

with cartilage and fascia grafts. Along the years, cables

became exposed in the cavity in all these cases.

Regarding the group of patients referred to the reference

hospital with complications, the most frequent reason was

medical complication (58.33 %). Improper initial place-

ment occurred in 71.43 % (5/7). Skin dehiscence or erosion

of the external canal walls and implant contamination was

seen in 28.57 % (2/7). Device failure occurred in 41.66 %

(5/12). Soft failure was documented in 60 % (3/5) and hard

failure in 40 % (2/5).

Surgical and neuroimaging findings

Table 1 shows the preoperative radiological findings and

the observed cochlear findings by the surgeon during

reimplantation surgery and etiology of the deafness and

depth of electrode array insertion in the first cochlear im-

plantation and reimplantation procedures case by case.

Thus, ossification was initially diagnosed based on ra-

diological findings in 5 cases (13.16 %). In 2 out of the 5

cases, the ossification was connected to a history of Chronic

Otitis Media (COM), in one case to meningitis and in the

last 2 cases, there was nothing of a physiopatological nature

in the medical record that suggested ossification. No type of

ossification whatsoever was observed during reimplantation

surgery in one of the latter, but it was evidenced in the other

4 cases. Thus, ossification was suspected in 5 cases;

however, it was confirmed surgically in only 4 of 5 ra-

diologically diagnosed cases. 32 patients (84.21 %) had not

shown any type of cochlear occlusion in the preoperative

radiological exploration. However, signs of cochlear ossi-

fication in 6 cases and fibrosis in 4 cases were found during

the reimplantation surgery. This means that 13.15 % of

patients (5/38) had no prior alterations of their cochlear

permeability and saw signs of occupation appear, poten-

tially related to the insertion of the electrode array. Such

findings were described intraoperatively by the surgeon,

after removal of the electrode array. Microscopic evaluation

of the cochleostomy site and intracochlear permeability

allowed the final diagnosis. In these cases, the first mil-

limeters of the basal turn had to be permeated with a 1-mm

diamond burr, to insert the new electrode array, which was

fully inserted in all cases. Figure 1 correlates depth of in-

sertion before and after reimplantation with the findings in

the cochleostomy area observed during the reimplantation

surgery. This figure shows the depth of insertion measured

from the electrode array in millimeters. It was between 4

and 15 mm shorter than in the initial implantation surgery

in 7 cases. If we take a more functional concept, such as the

full or partial insertion of active electrodes—and we define

partial insertion as one or more active electrodes placed

outside the cochlea—partial insertion in the first implanta-

tion was achieved in 10/38 patients, whereas it has been

described in 3/38 patients during reimplantation surgery. In

2 out of these 3 cases, partial insertion was achieved, while

in the third case, complete insertion with a nucleus straight

electrode array was carried out during first surgery. This

case was an urgent surgery, since the cochlea was ossifying

due to meningitis. A partial insertion was achieved during

reimplantation with a nucleus contour advance pe-

rimodiolar electrode array. Depth of insertion was improved

in 8 cases during reimplantation. These cases corresponded

with the group of medical complications (Fig. 2), par-

ticularly the 4 cases where the electrode arrays had not been

properly placed in the first surgery.

A cochlear implant from the same manufacturer than in

the initial surgery was used in all patients except one

Table 2 Classifies every case

considering type of failure
Center Technical failures Medical complications Total

Reference center 17 (65, 4 %)

Hard failure 9

Soft failure 8

9 (34, 6 %)

Skin dehiscence 2

CI contamination 4

Electrode migration 3 (radical cavities)

26 (68, 42 %)

Other 5 (41, 66 %)

Hard failure 2

Soft failure 3

7 (58, 33 %)

Skin dehiscence 2

CI contamination 1

Electrode malposition 4

12 (31, 57 %)

Total 22 (57, 89 %) 16 (42, 10 %) 38 (100 %)
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(case#13). In this case, the depth of insertion during the

reimplantation was longer, not because of the initial partial

insertion, but because the new electrode array was longer

(12 versus 19 mm).

Auditory performance

Figure 3 and 4 show auditory outcomes before and after

reimplantation.

From a statistical standpoint, a highly significant cor-

relation was observed (p \ 0.001) between aided thresh-

olds before and in the last follow-up (CC Pearson 0.666).

Nevertheless, PTA thresholds improved in 44.44 % of

patients. No change is observed in 11.11 %. PTA thresh-

olds worsen between 12 and 19 dB in 44.44 % of reim-

planted patients. These results remained unaltered

regardless of the type of complication, be it failure of the

device or medical complications (Fig. 3).

Generally speaking, speech perception results changed

after reimplantation compared with results recorded before

the surgery. There was no statistically significant correla-

tion (Rho Spearman 0.368, p = 0.266). Regarding auditory

outcomes in disyllabic test, 63.64 % of patients improved,

and 9.09 % of patients did not change and 27.27 %

Fig. 1 Correlation between

depth of insertion before and

after reimplantation with the

findings in the cochleostomy

area observed during the

reimplantation surgery

Fig. 2 Correlation between

depth of insertion before and

after reimplantation with the

type of complication leading to

the explantation–reimplantation

surgery
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worsened. The decrease in speech discrimination ranged

from 15 to 25 % and the increase from 20 to 35 %. Better

results were generally linked to reimplantations due to

medical complications, suggesting that medical complica-

tions tended not to interfere in the inner ear as much as

technical failure. This fact may be due to cases where

electrode array was malpositioned or partially inserted in

the cochlea during first surgery (3 cases with electrode

migration in radical cavities and 4 subjects with electrode

malposition). Reimplantations due to device failure did not

record significant changes in speech perception before and

after reimplantation (Fig. 4).

Discussion

The explantation–reimplantation of a cochlear implant is

usually linked to technical failures in the implanted system

or some medical complications. It is less frequently indi-

cated for technological upgrades. Since the beginning of

cochlear implantation, the failure rate has decreased [16].

But technical and medical complications are still inherent

to the implantation procedure. The rate of revision surgery

has ranged from 3.8 to 7.2 % [16]. Many reports have

shown that the complication rate is higher among children

[17], mainly because children are more prone to head

Fig. 3 Correlation between

mean PTA thresholds

(0.5–4 kHz) before and after

reimplantation with the type of

complication leading to the

explantation–reimplantation

surgery (n = 27)

Fig. 4 Correlation between

mean % dysyllabic words at

65 dB before and after

reimplantation with the type of

complication leading to the

explantation–reimplantation

surgery (n = 11)
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trauma than adults [18]. Compared with the failure rates

published in the literature, our series shows a similar total

failure rate (2.7 %). While soft failure rate in other series

ranges form 15 to 41.7 % [19, 20], our center is at 47.1 %.

Hard failure rate has been reported in 42–83 %, while the

rate in our center is 52.9 %. In our study, subjects that

underwent revision surgery were classified based on first

implantation surgery. Note that the main reason for revi-

sion surgery for patients in our hospital was technical

failure (65.4 %). However, for subjects whose first surgery

was performed by other centers with smaller numbers of

implantations per year, the reason for revision surgery was

medical complication (58.33 %). These data suggest that

acquiring surgical experience may reduce explantation–

reimplantation surgery rate.

Reimplantation raises the issue of whether the depth of

insertion of the new electrode array will be equal to the

depth attained in the first implantation surgery. Based on

the concept of partial or full insertion of active electrodes,

as previously described, there are 8 cases described in this

series where the depth of insertion was significantly

deeper after reimplantation. There were medical compli-

cations in all these cases. In four of these cases, the

electrodes were not placed correctly. Upon solving this

problem, the positive result ensued is obvious, since the

cochlear anatomy was untouched and uninjured. In the

other four cases, the electrodes had migrated, and the

cables had become exposed. In 3 cases, this happened in

the mastoid (they had a history of radical cavities) and in

one case in the external auditory canal, at the level of the

lumen, due to an eroded posterior wall. However, the

electrode array reinsertion depth was partial in 1 case

(2.94 %) despite having been fully inserted in the initial

surgery. In this case, meningitis was the cause of the

hearing loss. The first surgery revealed partial cochlear

ossification. We estimate that the partial insertion was due

to a progression in the ossification and an electrode array

model different—stiffer but bigger in diameter—from the

one initially used. These findings agree with Lasziǵs [11].

Some considerations must be taken into account for

reimplantation purposes. Electrode array reinsertion

should, if possible, be carried out through the original

cochleostomy. Fibrosis should be removed previously.

The electrode array must be reinserted immediately after

explantation. New electrode array should have an equal or

smaller diameter than the old one. In case, fibrosis or

ossification is suspected due to the etiology of the hearing

loss or previous traumatic insertion, the electrode array

should be stiffer. In any case, it is noteworthy that depth

of insertion in most patients was at least equal or deeper,

and partial insertion was finally associated to cases of

previous cochlear ossification. If implantation surgery

takes place in a radical cavity, a subtotal petrosectomy

with external auditory canal and Eustachian tube close up

is recommended as a standard procedure [21].

Speech perception in the reimplanted population is

maintained or enhanced in the majority of cases (66.7 %).

In our study, etiology of hearing loss plays a role in terms

of depth of insertion and therefore auditory performance. In

some cases, auditory performance worsened (27.27 %),

ranging from 15 to 25 %. The largest review of device

failure was undertaken by Battmer [12]. Auditory out-

comes in 3400 implantees improved in 30 % of the cases

and worsen in 30 %.

Regarding the presence of ossification or fibrosis in the

cochleostomy site, assertions can be made with no

histopathological evidence to back it up. Ossification and/

or fibrous tissue may be related to surgical trauma during

first surgery. It is assumed that the entrance of bone dust in

the cochlea during drilling maneuvers, electrode array in-

sertion at the level of the scala vestibuli, fracture of the

spiral lamina, foreign body reaction, or a contamination

secondary to an acute otitis media may play a role. In order

to shed light on the mechanisms involved in a potential

cochlear deterioration subsequent to reimplantation sur-

gery, special attention has been paid not only to auditory

performance with cochlear implant but also to histological

findings. Removing an electrode array and inserting a new

one in the cochlea could potentially injure this anatomical

structure. Lee et al. [22] reported histopathological changes

in the temporal bones of 4 human subjects who underwent

cochlear implantation revision. New bone and fibrous tis-

sue are observed. It seems to be related to the insertion

trauma of the lateral cochlear wall. In spite of this, depth of

insertion of the reimplanted electrodes was deeper than the

initial depth of insertion. Other post-mortem histological

studies and clinical experience from several authors [2, 3,

22–24] illustrate how these injuries may be significant

enough in some cases so as to compromise the insertion of

a new implant and the successful stimulation of the

cochlear nerve, ultimately affect clinical outcomes. As a

result and for a few years now, minimally traumatic

cochlear surgery is systematically supported when fitting

the cochlear implant [25–31]. Among other reasons, we

believe that preserving the cochlear anatomy and function

must be a priority. Therefore, it is necessary to know ex-

actly and anticipate to the effects of multiple intra-cochlear

insertions, carried out under the premise of atraumaticity.

Conclusions

Management of cochlear implant complications and revi-

sion surgery is increasing due to a growing number of

implantees. Cases that require explantation and reimplan-

tation of the cochlear implant are safe procedures, where
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the depth of insertion and speech perception results are

equal or higher in most cases. The etiology of hearing loss

and surgical technique used may suggest potential diffi-

culties during revision surgery in terms of electrode array

insertion.
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