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Cochlear Implant Surgery: How to Fix
Receiver/Stimulator Avoiding Extrusion
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Abstract
Cochlear implant (CI) surgery is generally safe and associated with a limited number of complications, among which the extrusion
of the receiver/stimulator (R/S) or the electrode misplacement and migration might require a CI re-implantation. The aim of this
pilot study is to describe a new technique to firmly fix the R/S using the Mitek suture anchors system (Depuy Mitek Surgical
Products, Inc. Raynham, Massachusetts). We tested two different models and in our experience, the web of suture created with
this device can improve the stability of the bond of the R/S to the underlying curved bone surface. So, this system resulted in a less
laborious manner keeping low the complication rate.
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Introduction

Cochlear implants (CIs) are nowadays the best treatment

modality for patients with severe-to-profound sensorineural

hearing loss. Cochlear implant surgery is generally safe and

associated with a limited number of complications and adverse

events1 categorized into major and minor medical complica-

tions or hard and soft device failures. The latter class comprises

different causes of implant malfunctions whose incidence rate

ranges from 0.6% to 7%.2 Medical complications are usually

due to flap problems, wound dehiscence and infections, extru-

sion of the receiver/stimulator (R/S), electrode misplacement,

and migration. Consequently, the device explantation with pos-

sible reimplantation might be indicated.

The most frequent causes of CI extrusion are related to

technical accuracy used in each surgical step, and the incidence

rate reported in the literature ranges from 1.5% to 5%,2,3 but it

should also be kept in mind that silicone allergy could be a rare

cause of delayed CI extrusion.4 The aim of this pilot study is to

illustrate an alternative system to firmly fix the R/S using the

Mitek suture anchors system (Depuy Mitek Surgical Products,

Inc, Raynham, Massachusetts).

Materials and Methods

In this pilot study, we used a new technique to securely fix the

R/C in CI surgery in a cohort of 7 patients, 4 males and 3

females with an average age of 43 + 7 years. The patients

were all treated unilaterally using the same CI type. The system

we tested is the Mitek suture anchor (Depuy Mitek Surgical

Products, Inc) that we had previously described in oncologic

oral surgery.5-7 This device is produced in different sizes and

types: We used 2 different models to fix the R/S to the bony

recess preventing extrusion or misplacement: the MINILOK

QUICKANCHOR Plus (MQP) (Depuy Mitek Surgical Prod-

ucts, Inc) in 3 cases and the Mini QUICKANCHOR (MM)

(Depuy Mitek Surgical Products, Inc) in the remaining 4 cases.

The MM device is made of a body and 2 wings composed of

nickel and titanium, while the MQP has the same shaft and a

blue polylactide absorbable anchor. Ready-to-use anchor is

prepackaged with absorbable 2.0 sutures charged in the inser-

tion device.5

1 Department of Otorhinolaryngology, Head and Neck Surgery, University of

Trieste, Cattinara Hospital, Trieste, Italy
2 ENT Department, Maggiore Hospital, Lodi, Italy

Received: May 27, 2019; revised: September 06, 2019; accepted: September 13,

2019

Corresponding Author:

Margherita Tofanelli, MD, ENT Department, University of Trieste, Cattinara

Hospital, Strada di Fiume 447, Trieste 34149, Italy.

Email: margheritatofanelli@hotmail.com

Ear, Nose & Throat Journal
1–3

ª The Author(s) 2019
Article reuse guidelines:

sagepub.com/journals-permissions
DOI: 10.1177/0145561319880625

journals.sagepub.com/home/ear

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further
permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0002-5999-7883
https://orcid.org/0000-0002-5999-7883
https://orcid.org/0000-0002-2619-5489
https://orcid.org/0000-0002-2619-5489
mailto:margheritatofanelli@hotmail.com
https://sagepub.com/journals-permissions
https://doi.org/10.1177/0145561319880625
http://journals.sagepub.com/home/ear
http://crossmark.crossref.org/dialog/?doi=10.1177%2F0145561319880625&domain=pdf&date_stamp=2019-10-09


Similar to the suspension wiring technique,8 we prepared 2

calibrated holes, 2.3-mm wide and 9-mm deep, using the drill

bit supplied in the package at 3- and 9-o’clock positions of the

receiver pocket. Through these pilot holes, we suggest placing

the anchor obliquely across the R/S keeping a 30� angle, thus

maximizing the entire bony thickness avoiding anchor over-

penetration and dura mater damages. Moreover, the anchor

itself acts as blockage reducing bleeding (Figure 1).

The MM is positioned with the aid of the insertion tool that

keeps the wings collapsed, and, after the extrusion, the wings

spread out to the resting position; differently, the MQP is set in

the predrilled hole applying a gradual tension to the suture. The

anchors should be inserted before the R/S to avoid CI move-

ments with consequent electrode misplacement (Figure 2).

After that, we used 1 couple of precharged sutures to create

a web of tie-down sutures to firmly fix the R/S (Figure 3). The

other pair fixes the musculoperiosteal flap to the bone also in its

central portion facilitating the taking root to the bare bone and

avoiding a sort of ‘‘sagging’’ effect.

Discussion

The standard surgical procedure to fix R/S in CI surgery con-

sists of a first step in which, after skin incision, a musculoper-

iosteal flap is harvested. Beneath the flap, the bone is exposed

and drilled to create a 2- to 3-mm-deep R/S-shaped pocket in

which the R/S is precisely placed; this sort of R/S-shaped

pocket improves the R/S stability. Then the flap is used to cover

the implant, maintaining it adherent to the bone at the end of

the surgery. Once mastoidectomy, posterior tympanotomy, and

exposure of the round window have been done, the CI is care-

fully positioned.9 In our opinion, the insertion is facilitated by

keeping wet the array with hyaluronic acid to favor its slid-

ing.10 To perform the R/S fixation, different techniques may be

adopted depending on distinct device features.

Some types of CI should be fixed using screws, and the

R/S comes with preformed holes. In other models without

holes, the R/S well has to be drilled out following the tem-

plate provided by the manufacturer or it can be positioned

in the pocket beneath the musculoperiosteal flap with a

nonsutured fixation.11

The problems described using these techniques are various.

The screws system is slightly thicker than the models without

holes, thus exposing this system to increased risk of extrusion.

Using the drill-out well technique,9 2 small bony canals are

Figure 1. The MINILOK QUICKANCHOR Plus precharged in the
insertion device and, below, the positioning into the bony pilot hole at
9-o’clock position.

Figure 2. The anchor is inserted in the pilot hole, and the couple of
2.0 absorbable sutures is ready for use.

Figure 3. The web of tie-down sutures firmly fixes the receiver/
stimulator (R/S).
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created for passage of nonresorbable tie-down sutures. An

excessive bleeding may occur due to the damage of the dura

mater itself and its blood supply. Moreover, the superficial thin

bony bridge is quite fragile, and it often can be broken during the

suturing process, and the insertion of R/S is more hazardous

when the skull cortical bone is particularly thin. Finally, drilling

a shaped pocket into the bone in which place the CI is not

sufficient to assure the adherence between the curved bone sur-

face and the R/S, because the CI is not flexible enough and tends

to preserve its original straight shape. This condition may cause

a CI migration resulting in an array dislocation. So, the web of

suture created with this technique can improve the stability of

the bond of the R/S to the underlying curved bone surface,

reducing the palpable thickness beneath the scalp. In our expe-

rience, the suture anchor system resulted in a less laborious

manner to firmly fix CI in the receiver pocket decreasing the

risk of intraoperative bleeding and R/S extrusion or migration,

thus keeping the complication rate low. In fact, this technique

allowed reducing the rate of hematoma or seroma (Supplemental

file). The possibility to diagonally insert the anchor allowed a

successful outcome also in cases with thin cortical bone.

We summarize some technical tips and tricks as follows:

1. The calibrated holes should be performed diagonally

across the R/S to optimize stability while preserving the

entire thickness of the bone by avoiding anchor

overpenetration.

2. This technique might be performed using only 1 suture

anchor; nevertheless, we suggest to use 2 anchors

because the first pair of sutures is needed to create the

web of suture and the second pair serves to fix the

musculoperiosteal flap.

3. The suture should fix the musculoperiosteal flap also in

its central portion, facilitating the taking root to the bare

bone and avoiding the ‘‘sagging’’ effect.

4. Both these types of anchors are suitable for magnetic

resonance imaging, and in our experience, they did not

interfere with radiologic examinations during follow-up.6
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