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Clinical Report

INTRODUCTION
Numerous skin incisions and flap designs have been described and used for cochlear implantation surgery. A postauricular incision 
and an anterior-based periosteal flap are commonly used by many surgeons for cochlear implantation [1, 2]. Many surgeons nowa-
days prefer minor skin incisions and minimally invasive techniques.

Special attention should be directed toward the incision and flap design to minimize the surgical complications of cochlear im-
plantation, which were historically related to the flaps or improper electrode insertion [3]. This study is a description and evaluation 
report of a novel periosteal flap design.

PATIENT and METHOD
This technique was applied in 26 patients who underwent cochlear implantation surgery at two tertiary referral centers (16 and 10 
patients were operated by the first and second author, respectively). The study population comprised 15 males and 11 females; 17 
and 9 cases included children and adults, respectively. The age of the children ranged from 7 to 50 m, and the age of adults ranged 
from 32 to 75 y.

All described procedures in this article are in accordance with the ethical standards of the Institutional Research Committee (Zaga-
zig University 2016) and the 1964 Helsinki Declaration. All patients or their parents signed an informed consent, and all steps of the 
procedure were explained before the surgery. 

Surgical Procedure
The surgeries were performed under general anesthesia without the use of paralytic agents to facilitate facial nerve monitoring.

The skin incision was performed 2-5 mm posterior to the postauricular sulcus in the postauricular area, and it extended from just 
above the mastoid tip to the upper edge of the auricular attachment.

Supraperiosteal scalp flaps were then anteriorly and posteriorly raised, allowing the pericranium and temporalis fascia to remain 
fixed. These flaps are elevated anteriorly toward the external auditory canal and posteriorly to allow good exposure for performing 
the periosteal incisions, accessing the subperiosteal pocket and creating the bony well.

A short anteriorly based periosteal flap is then formed between three incisions: The first incision is along the temporal line at the 
lower border of the temporalis muscle, which is approximately 2-3 cm in length; the second incision is just above the mastoid tip 
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and isposteriorly curved; and the third vertical incision connects the 
first and second incisions (Figure 1).

Further, the superior horizontal incision is posteriorly extended to 
approximately 3 cm, and it is further gently curved downward and 
backward to approximately 2 cm (Figure 1). A small piece of peric-
ranium is excised for the purpose of packing around the electrode 
within the cochleostomy.

The anteriorly based periosteal flap (Palva flap) is carefully elevated 
to the external auditory canal and anteriorly fixed by a suture or tis-
sue hook. The other inferiorly based periosteal flap is partially and 
carefully elevated to avoid disruption of the mastoid emissary vein 
(Figure 2).

A posterosuperior subperiosteal pocket for the receiver/stimulator is 
created with a periosteal or freer elevator at an angle of 45° using the 
canthomeatal line. The dissection initiates below the downward cur-
vature of the upper periosteal incision. The size of this pocket is de-
termined by the size of the receiver/stimulator and can be measured 
with the appropriate implant template. The receiver/stimulator well 
or seat is then created using a cutting or diamond burs (Figure 3).

Mastoidectomy, posterior tympanotomy, and cochleostomy are typi-
cally performed. Additionally, a groove is drilled for the electrode lead 
wires connecting the receiver/stimulator seat to the mastoidectomy 
cavity. The whole field is then irrigated free of all blood and bone 

dust, hemostasis is obtained, and the receiver/stimulator is placed in 
its seat in the subperiosteal pocket. The inferior-based periosteal flap 
is placed over the device and sutured with 2/0 ticron suture (non-ab-
sorbable braided nylon suture) (Figure 4). This suture should connect 
the inferior and superior sides of the curving periosteal incision, and 
it should be tightly secured to hold the device in place, preventing 
anterior migration.

The electrode lead wires are placed in the groove; then, electrode 
insertion is performed, and the cochleostomy is packed by perios-
teum. An absorbable (vicryl 2/0) suture is placed connecting the 
anterior-based flap, the inferior-based flap, and temporalis muscle 
(Figure 5).

Other absorbable sutures (vicryl 2/0) are placed between the peri-
osteal flaps aiming at almost total coverage of the device and the 
electrode by periosteum (Figure 6). The skin is then closed in the 
usual fashion with deep interrupted inverted vicryl and subcuticular 
monocryl continuous sutures.

RESULTS
Seven cases were implanted with CI 512 (4 cases) or CI 532 (3 cases) 
(cochlear, Lane Cove, Australia). Eight cases were implanted with the 
AB HiRes90-K MSE (Advanced Bionic, Los Angeles, California, United 
States), and 11 cases were implanted with MED-EL Sonata standard 
electrode (MED-EL, Innsbruck, Austria). The device was activated in 
all patients 3 weeks after surgery.

Figure 1. The periosteal incisions of the left ear
A = anterior; P = posterior; 1, 2, 3 = the superior, inferior, and vertical inci-
sions of the anterior flap, respectively; 4 = extension of the superior incision

Figure 2. The anterior- and inferior-based periosteal flaps
Left blue arrow = anterior-based periosteal flap and downward green arrow 
= inferior-based periosteal flap

Figure 3. The subperiosteal well created in the subperiosteal pocket for the 
receiver/stimulator

Figure 4. Tie-down suture (blue arrow)
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The follow-up period ranged from six months to one year. No compli-
cations were seen during or after the surgeries. There was no evidence 
of device migration, wound infection, wound hematoma, or delayed 
wound healing. The mastoid emissary vein was intact in all cases.

DISCUSSION
The postauricular incision and the anterior-based periosteal flap are 
common techniques for cochlear implantation. We present a new 
modification for the “classic” anterior-based periosteal flap that can 
be used in all cases of cochlear implantation.  

Many techniques have been described for performing the periosteal 
flap and the subperiosteal pocket in cochlear implantation surgery. 
One of these techniques, Tailed Palva flap in the subperiosteal pock-
et technique, is somewhat similar to our described technique [4]. The 
difference between the two is that we drilled a seat for the receiver/
stimulator under the subperiosteal pocket for further stabilization, 
and to be able to perform this seat, we formed the downward cur-
vature of the superior periosteal incision, creating an inferior flap for 
good exposure. This inferior flap is relocated to its original position 
and fixed by tie sutures. 

Such a modification facilitates the creation of a tight pocket and 
well-positioned seat for the receiver/stimulator, aiming to de-
crease the risk of device migration. In addition, this technique is 
relatively easier to perform than the other techniques that have 
been described for the same purpose, including using nonab-
sorbable sutures that were passed through monocortically drilled 
holes on each side of the R/S [1] or passed through two 4-mm ti-
tanium screws on either side of the well, [5] using polypropylene 
mesh that is fixed with titanium screws, [6] or using ionomeric bone 
cement for device fixation [7].

The risk of interruption of the emissary veins on the lower posteri-
or border of the mastoid is lower with this modification.  If emissary 
bleeding occurs, it can easily be controlled with pressure, bone wax, 
or crushed muscle; however, there are reports of extensive emissary 
bleeding that required discontinuation of the surgery [8]. Subdural 
hematoma has also been reported from mastoid emissary vein injury 
and from efforts to stop the bleeding [9]. Therefore, avoiding interrup-
tion of this venous structure is recommended.

With this modification, the resultant anterior-based flap might have a 
better blood supply as the base is nearly the same length of the apex, 
as the surviving duration of the random flap increases significantly 
with increasing base width [10].

This modified periosteal flap is easy to perform and allows good 
access to create a subperiosteal pocket, and also complete reposi-
tioning of the periosteum aiming at reducing the risks of device mi-
gration. However, this is a “how I do it” study by two authors with 
their preliminary results. Further studies with larger series and longer 
follow-up periods are warranted.

CONCLUSION
The modified anterior-based periosteal flap is a safe procedure aimed 
at avoiding the mastoid emissary vein bleeding and allowing com-
plete repositioning of the periosteum over the implanted device.
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