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. Introduction

Bone-anchored hearing aids (BAHAs) help patients with conduc-
ive or mixed hearing loss due to a variety of middle or external ear
athologies, which restrict the use of conventional hearing devices
1,2]. Among these devices, BAHA (Cochlear Bone Anchored Solu-
ions AB, Mölnlycke, Sweden), is well-known and widely marketed
ith two major abutment styles:

a previously introduced percutaneous (Dermalock) system and;
a recently announced transcutaneous one (Attract).

According to current data, the most common complications of
he percutaneous implant are skin related issues [1–4], which are
ometimes resistant to medical treatments and thus require revi-
ion surgery or conversion to a transcutaneous system [5]. When
he surgeon decides to convert the implant to a transcutaneous
ystem, a serious concern about the skin emerges. It is an intricate
ask to heal the skin that was meticulously thinned in the previous
urgery and is subsequently injured due to infections. Additionally,
lacing a magnet under such a thin and an unhealthy skin layer can

ead to much more severe skin complications in the future. There-
ore, we designed a two-step surgical approach using a temporalis

uscle flap as a novel and safe route for conversion of BAHA surgery
nd aimed to share our clinical experience in the current report.

. Case Report

A 34-year-old male with no known adverse skin conditions was
ehabilitated with a BAHA Dermalock (BIA400 Implant 4 mm w
butment 12 mm)  implantation in July 2013. We  obtained a written

nformed consent from the patient.
During the surgery, a 3 mm  linear skin incision was performed

nd subcutaneous fatty tissue was carefully reduced. Initially, the

ound healed well, but after fitting the sound processor in the

ixth week, he was re-admitted several times because of peri-
butment dermatitis and granulation tissue problems. He was
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treated each time with a local wound dressing with antibiotic and
corticosteroid-containing ointments in addition to systemic antibi-
otics. In addition, he had to undergo a scar revision, but it did not
entirely solve the issue. During clinical follow-ups, the patient has
presented in a state where the processor could no longer be used.
Thus, we decided to revise the case with a BAHA conversion surgery
in January 2017. Unfortunately, the patient’s scalp adjacent to the
abutment was seriously damaged and atrophic. Therefore, it had to
be healed before the implant revision.

For this purpose, we planned a two-step surgical procedure: first
to detach the abutment and utilise a local flap for revascularizing
the skin, followed by a brief wait to assure skin recovery. There-
after, we placed the BAHA Attract in the second procedure. In the
first stage, a postauricular inferiorly based U-shaped skin flap was
elevated approximately 5 cm away from the abutment centre. The
granulation tissue around the abutment was debrided, the abut-
ment was  detached and an inferiorly based temporalis muscle flap
of 3 × 3 cm in dimensions was rotated to cover the medial aspect
of the scarred skin area (Fig. 1) and sutured. Three months post-
operatively, we  confirmed the perfect healing of the wound and
the second step was performed using the old incision to attach the
magnet of the BAHA Attract. The patient underwent fitting of his
processor six weeks postoperatively. He did not report any subjec-
tive discomfort from the device and continues to wear it 22 months
post-operation (Fig. 2).

3. Discussion

Though some authors advocate the audiological superiority
of percutaneous osseointegrated hearing aids [6,7], chronic or
treatment-resistant skin complications may  bring transcutaneous
systems into prominence. The incidence of adverse skin reactions
related to percutaneous implants was reported to be as high as
25% [1] in adults and the elderly. Skin complications may some-
times require an implant revision in as many as 34% of patients [2].
Iseri et al. [6], compared percutaneous and transcutaneous BAHA
surgery in a multicentric study, and observed adverse skin events

in 14% of patients in the Dermalock group, but not in any patients
in the Attract group (except for erythema in one patient). Cedars
et al. [5] reported a series of four cases, which required conversion
to the transcutaneous system because of skin problems.
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Fig. 1. Intraoperative surgical view of the temporalis muscle rotation flap (The
Adson tweezer indicates the temporalis muscle flap, and the yellow asterisk refers
to  the sutured abutment hole on the skin).
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ig. 2. Late post-operative image of the patient’s scalp taken one month after the
econd step of the conversion surgery. Note the perfect healing of the defected skin
rea.

Several surgical principles have been identified to promote or
revent skin complications. To the best of our knowledge, the linear

ncision [1], the skin flap technique [3], the puncture method [8] and
oft tissue preservation strategies [9] offer more favourable postop-
rative skin outcomes. Additionally, some authors have highlighted
he protective effect of sealing the outer aspect of the abutment
ith hydroxyapatite rather than titanium on dermal complications

9], but contrary opinions have also been given [10].
As far as we know, there is a lack of reported data describing

 suitable surgical approach for BAHA conversion surgery in the
ontext of severely injured skin. Likewise, there is a lack of liter-
ture that offers a large patient series on this subject. Therefore,

e submit a new technique in this regard. Our case was  the first
nique patient in whom we experienced a treatment-resistant der-
al  complication and it was an opportunity to premier our novel

wo-step BAHA conversion surgery. The temporalis muscle rotation

[

ngology, Head and Neck diseases 136 (2019) 513–514

flap is not a novel, but a familiar local flap for otolaryngologists. In
this case, it was beneficial to obtain a healthy and thick enough der-
mis. However, our single case study may not be indicative that this
procedure will become standard. There is a need for large research
studies on this topic in other clinics to confirm our findings.

4. Conclusion

We  suggest that the temporalis muscle rotation flap is a safe,
simple and successful choice to ensure healthy skin cover over the
magnet and recommend waiting a couple of months before plac-
ing the magnet. We  achieved complete success in our patient using
this two-stage surgery. In conclusion, we hope that our result may
inspire BAHA surgeons who  experience persistent skin complica-
tions with BAHA Dermalock to consider a conversion procedure.
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