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Abstract

The management of cochlear implant exposure can be very challenging especially in the pediatric population where 
reconstructive options are limited. Various techniques comprising conservative and surgical methods have been used to prevent 
explanation with variable success rates. We describe the use of the temporoparietal fascial flap (TPFF) for this purpose due to its 
wide coverage and tension-free closure. We present the case of a child who had implant exposure 3 months after the surgery. He 
was managed conservatively initially. When this failed restoring of the wound was done. However, this also was not successful. Then 
we tried coverage with TPFF and split-thickness skin grafting of the TPFF donor site which succeeded. Our experience provides 
evidence that TPFF can be used for the coverage of post aural wound in cases of implant exposure and when combined with a split-
thickness skin graft (STSG) of the donor site, it can further increase the success rates. The STSG of the donor site ensures a tension-
free closure in comparison with primary closure which would put further pressure on the TPFF.

Abbreviations: TPFF: Temporoparietal Fascial Flap; STSG: Split-Thickness Skin Graft

Introduction
One of the major soft tissue complications following cochlear 

implantation is the skin flap necrosis. It has been reported in the 
literature with an incidence of 1.08% to 8.2%. Skin flap necrosis 
leading to implant exposure may necessitate its removal even. 
Several methods have been described in the literature to salvage 
an exposed implant. The temporoparietal fascial flap (TPFF) is 
an excellent option for reconstruction of device site soft tissue 
dehiscence when local wound care and primary closure are not 
sufficient. The flap can prevent the implantation of a functional 
implant. It provides a well vascularized thin pliable tissue that is 
readily accessible locally. We describe our experience in using 
TPFF combined with STSG of the donor area to salvage a functional 
implant a child with implant exposure (Figure 1). Figure 1: 
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Case History 
A 4-year-old boy who underwent right-sided cochlear 

implantation with a Nucleus 22 channel cochlear implant presented 
to us after 2 months with thinning of overlying skin. On examination,  
a 0.5 cm X 0.5 cm area of full-thickness necrosis exposing the 
underlying receiver-stimulator was seen. The skin adjoining the site 
of exposure was thin and delicate. Regular cleaning and dressing of 
the wound were done under strong antibiotic cover. Conservative 
management failed. After a complete anesthetic workup, he was 
taken for resuturing under general anesthesia. The margins of 
the wound were freshened after the removal of unhealthy thin 
tissue over the implant. After sufficient undermining, resuturing 
was done without tension. The dressing was done meticulously, 
and the child was discharged with strong oral antibiotics. Change 
of dressing on the fifth postoperative day showed a healthy cover 
over the implant and good healing. The child presented again after 
3 weeks with exposure of the implant over the same site. There was 
a slightly larger area of necrosis over the device than before. This 
time the skin over the electrodes also had got thinned out. Under 
general anesthesia, the post aural wound was thoroughly debrided 
of all devitalized tissue. The device was checked for any biofilm 
growth. A ‘U’ shaped incision was made over the temporal area 
with its posterior limb in continuity with the original post aural 
incision. The incision was deepened till the deep temporal fascia 
and the temporoparietal flap of about 3 cm X 5 cm was raised off 
the fascia cephalic to caudal. The superficial temporal vessels on 
which the flap was based were preserved. The flap was rotated 180 
degrees inferiorly over the implant and the post aural wound was 
closed. A split-thickness skin graft (STSG) was harvested from the 
thigh to close the defect over the donor site. Appropriately spaced 
slits were made on the graft using a scalpel (Figure 2). The graft 
was placed over the donor site on the scalp and sutured. On the 
fifth postoperative day, the dressing was changed. The post aural 
wound was dry, and the flap cover was healthy. The graft over the 
donor site was intact. On subsequent follow-up visits the post aural 
wound healed completely with good taking up of the STSG over the 
donor site. 

Figure 2: 

Discussion
Major skin flap complications after cochlear implantation 

have been reported to have a frequency of 1.08% to 8.2%. Several 
methods have been described in the literature to salvage the 
implant in such cases. One of the first methods tried is conservative 
management with cleaning and dressing of the site with a good 
antibiotic cover. However, this method is often ineffective and may 
lead to explanation in many [1]. The first surgical treatment option 
for managing skin flap complications is wound debridement, 
excision of unviable tissues, an inspection of the device, and 
secondary suturing. The same must be performed under a strong 
intravenous antibiotic cover [2]. It has been postulated that for 
primary closure the defect should be less than 2 cm2 and those 
with areas between 2 and 25 cm2 need a flap cover [3]. Various 
flaps have been tried to provide a cover for the exposed cochlear 
implant with relative advantages and disadvantages. Some of those 
are the post aural pedicle flap, scalp rotational flap, pericranial 
flap, anterolateral thigh flap, pedicled temporalis muscle flap, and 
temporoparietal fascia flap [4]. Rotation of skin flap or dislocation 
of the transducer under healthy soft tissue has been attempted 
(Figure 3). Low et al performed rotational skin flap in 5 cases which 
succeeded in 2 and transposition of the device in another which 
succeeded. The 3 cases, which failed with rotational flap cover, were 
given transposition of the device and that succeeded [5]. 

Figure 3: 

 A 2-layer flap cover has been described which involves the skin 
and subcutaneous tissue as the external layer, and muscle and fascia 
as the internal layer. The technique was successful in 3 out of the 4 
cases in which it was performed [6]. Surgeons have used free flaps 
also to cover the defect when the local flap conditions are poor or 
the defect too large [7]. Temporalis myofascial flap has been used by 
many authors to cover the defect arising post cochlear implantation.  
Some have advocated the use of anterolateral thigh flap or tissue 
expanders and perform a two-stage procedure [8]. The TPFF is 
based on the superficial temporal artery as pedicle. It has been 
used extensively in ENT, Head, and Neck surgeries to reconstruct 
the ear, eyelid, and nasal ala [9]. It has been used as a tunneled 
fascio-cutaneous hair-bearing flap for eyebrow reconstruction 
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[10]. Previously 2 of our implant exposure cases were treated with 
local rotational skin flap cover but that failed in both. It was seen 
that such a cover did not afford sufficiently thick covering over the 
transducer leading to pressure necrosis eventually. The elasticity of 
the scalp is limited due to the underlying galea and pericranium. In 
our case, the TPFF with skin was rotated 180 degrees to cover the 
defect in the postauricular region in a tension-free manner (Figure 
4). The donor area was covered with STSG taken from the anterior 
part of the thigh. Primary closure of the donor site of TPFF puts 
tension on the flap compromising the post aural reconstruction. So, 
we used the STSG. In a similar case, however in an adult patient, 
scalp defect over the cochlear implant was covered using TPFF and 
the donor site was covered with STSG harvested from the opposite 
side scalp [11]. Being an adult sufficient STSG could be harvested 
from the opposite side scalp. Because our patient was a small child, 
we used STSG from the thigh to obtain a large graft with enough 
surface area. TPFF has many advantages in this context. It is a 
pliable, versatile, and well-vascularized flap with sufficient surface 
area to cover post-aural defects. It is readily accessible, flexible, 
and has a wide rotation arc. It has been advocated for covering 
cochlear implant exposure because of its anatomical proximity and 
low donor site morbidity. The accompanying scalp defect can be 
covered using a local flap or an STSG (like in our case).

Figure 4: 

Conclusion
The TPFF is a relatively easy and quick option for the 

reconstruction of scalp defects causing implant exposure due to 
its anatomical proximity and low donor site morbidity. This can 
be combined with an STSG, harvested from the thigh, to achieve a 
tension-free closure of the donor site rather than primary suturing. 
This method can reduce explanations.
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