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INTRODUCTION
Large forehead defects pose reconstructive chal-

lenges, given the tissue inelasticity of the region and 
need to preserve symmetry of the eyebrow and hair-
line as well as neurovascular anatomy. Local skin flaps 
and primary closures are mainstays of forehead recon-
struction. However, when defects are large, these tra-
ditional methods may not cover the entire defect. 
Further closure options with acceptable cosmesis are 
limited in the surgical literature. Here, we report a 
case of a large central forehead defect repaired using 
a single-stage bilateral rotation flap while retaining 
symmetry of eyebrows and neurovascular integrity. We 
also present a novel wound protocol utilizing serial 
application of a skin substitute (SS) to the remain-
ing portion of the defect to recreate natural forehead  
convexity.

BILATERAL FOREHEAD FLAP WITH SERIAL 
SS APPLICATION

An 85-year-old man with a medical history of mela-
noma, basal cell carcinoma, and hypertension without 
any pertinent surgical or family history presented with 
an invasive melanoma on the central forehead. The 
tumor was treated with Mohs micrographic surgery and 
cleared in four stages. The final defect measured 7.7 x 
7.2 cm (Fig. 1). (See figure, Supplemental Digital Content 
1, which displays the prerepair drawing demonstrating 
intended incisions. http://links.lww.com/PRSGO/D57.)

Initial incisions were made, beginning at the inferior 
edge of the defect. The incision was extended laterally 
parallel along the brow to the tail of the brow, before arc-
ing superiorly in a vertical fashion along the border of the 
forehead and temple until reaching close to the hairline. 
The flap was then mobilized through undermining at 
the level of the subcutaneous fat laterally on the temple 
and subgaleal plane more superiorly. Blunt undermin-
ing of the flap was performed to maximize preservation 
of neurovascular structures. This process was then repli-
cated on the contralateral side to create and mobilize two 
flaps that were rotated medially (Fig. 2). If standing tissue 
cone (STC) tissue is created at midline, it can be used as a 
Burrow graft (BG) for the glabella. However, in this case, 
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all available tissue was used to close the central superior 
defect without an STC. The rotating flap edges are closed 
medially first, to maximize movement. The lateral flap 
edges are then sewn out evenly to give a symmetric lift to 
the brows, with evidence this will settle evenly over time.1 
If an STC is not available from the superior midline, or 
if only hair-bearing tissue is available, a BG can be taken 
from the nasal root as was done in this case. Repair time 
was 30 to 45 minutes. No significant intraoperative com-
plications were experienced.

The remaining defect can be granulated or filled with 
an SS.

The initial SS chosen was an allogenic tissue har-
vested from fish skin (FS), Kerecis (Kerecis, Arlington, 
Va.); however, other options may be used (Fig. 3). Our 
protocol for application was the following: Normal 
saline was used to soften the FS SS because it is placed 
in the wound. Excess was trimmed, and a pressure dress-
ing with petrolatum-impregnated gauze, followed by a 
nonstick gauze, 4x4’s, and tape, was applied. The scalp 
was wrapped with a band for 48 hours. The central graft 
bandage was kept in place until SS reapplication. At 
follow-up, cadaveric split-thickness skin graft (STSG), 
Theraskin (Soluble Systems, LifeNet Health, Newport 
News, Va.) was applied with a gentle stretch to the defect, 
and trimmed. The aforementioned pressure dressing 
was applied. SS was debrided and replaced weekly or 
biweekly until the granulation tissue was to the convexity 
level of surrounding skin. In this case, application and 

Takeaways
Question: Large defects on the forehead and scalp pose 
reconstructive challenges, considering tissue inelastic-
ity and need to preserve symmetry. Any portion of the 
defect left open may often experience significant concave 
pin-cushioning.

Findings: A bilateral rotation flap with a glabellar Burow 
graft can be used for large defects of the central forehead 
to maintain symmetry. Serial skin substitute application 
may represent a viable method of recreating convexity in 
open defects.

Meaning: Bilateral rotation flaps of the forehead using 
the glabellar Burow graft represent a reproducible recon-
struction technique for large defects of the central fore-
head where serial skin substitute application may further 
recreate the convex forehead contour in an open defect.

Fig. 1. Large defect to the muscle and galea after Mohs micro-
graphic surgery for melanoma.

Fig. 2. Mobilized bilateral rotation flaps of the forehead with pre-
served nerves, vessels, and tissue adhesions.

Fig. 3. Immediate postrepair photograph demonstrating closure of 
the bilateral rotation flap with the BG in the glabella and skin sub-
stitute tissue replacement. note the symmetric lift of the eyebrows.
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debridement were performed at 1, 2, and 4 weeks post-
procedure. The patient had no significant postoperative 
complications, and the wound had completed reepitheli-
alization at 3 months. At 10-month follow-up, the patient 
had healed well and was satisfied with the cosmetic and 
functional outcome, retaining symmetric movement of 
his eyebrows (Fig. 4). (See figure, Supplemental Digital 
Content 2, which displays 6-month post repair with 
patient instructed to raise eyebrows, demonstrating sym-
metric lift of the eyebrows and retention of forehead 
mobility. http://links.lww.com/PRSGO/D58.)

DISCUSSION
In repairing the forehead, different options exist. 

Primary closure can be used, but with larger defects this 
is not feasible. Second intention can be acceptable, but 
it must be noted that wounds may contract up to 60% as 
they heal. Skin grafting can be a functional alternative; 
however, once healed, grafts may take on an unnatural 
atrophic concavity with a shiny dyspigmented texture. 
Free flaps may also not accurately recreate the natural tex-
ture or contour of the forehead.

Local skin flaps are the mainstay of forehead recon-
struction, and different variations have been described. 
H-plasties, O-T or O-L advancement flaps, as well as trans-
position flaps have been used for medium-sized defects.2 
Bilateral rotation flaps are used successfully; however, spe-
cial consideration must be given to avoid distorting the 
eyebrow position.3 For larger midline defects, bridge flaps 
and extended deep-plane cervicofacial advancement flaps 
have been used successfully.4 Given the size and location 

of this patient’s defect as well as the involvement of mul-
tiple cosmetic subunits, a bilateral rotation flap was com-
bined with a BG placed in the glabella. The residual defect 
was filled with SS tissue replacement.

STSG and even full thickness skin graft in the cen-
tral forehead, a convex anatomic location, can leave 
an atrophic and dyspigmented final outcome in deep 
defects. In the author’s (SNT) opinion, granulation has 
a better long-term cosmesis than an immediate STSG 
in replacing convexity and color. The patient wanted to 
potentially speed granulation and did not want a delayed 
closure involving a later surgical procedure. While head-
to-head studies of granulation and SS use are not done 
for similar defects, an SS may have increased speed of 
healing in our experience. Additionally, the grafts were 
serially applied for convexity replacement, which would 
have required multiple harvests with STSG, so SS was 
favored.

The initial FS SS was chosen because it was readily 
available and did not need temperature-controlled pres-
ervation. However, subsequent applications were done 
with cryogenically preserved cadaveric SS per surgeon 
preference. Potential disadvantages of SS include cost 
(average estimates: $80/cm2 for Kerecis; $2495/patient 
for Theraskin) and shelf life.5 Potential risks exist such 
as antigenicity and infection transmission. However, tis-
sue substitutes have been used successfully in scalp recon-
structions and are increasingly reported to assist in wound 
healing in dermatology, plastic and reconstructive surgery, 
and other wound care.6–10

CONCLUSIONS
Here, we demonstrate a reproducible, single-stage 

technique that can be used for covering large central fore-
head defects using a bilateral rotation flap where other 
techniques may not be possible. A symmetric lift and sub-
sequent settling of the eyebrows is likely.1 Furthermore, 
we present a novel postoperative protocol using serial SS 
application to accurately recreate the natural convexity of 
the forehead. When these techniques are applied in con-
jugate, they can avoid undesirable outcomes in forehead 
reconstruction, preserving brow symmetry and fostering 
convexity replacement.
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Fig. 4. ten-month postrepair image demonstrating acceptable 
cosmetic result, with settling of the eyebrows.
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