
Egypt, J. Plast. Reconstr. Surg., Vol. 44, No. 2, April: 259-262, 2020

The Sandwich Supratrochlear Artery Perforator Flap with
the Pericranium for Reconstruction of Full-Thickness Nasal Defects

TAREK SHOUKR, M.D.*; MOHAMED O. TOMOUM, M.D.** and MOHAMED SADAKA, M.D.*

The Departments of Plastic & Reconstructive Surgery* and Otolaryngology/Head & Neck Surgery**, Faculty of Medicine,
Tanta University

ABSTRACT

Introduction: Repair of the nasal defects is one of the
most challenging areas for the reconstructive surgeons due
to the lack of uniform skin thickness, complex contours, and
small close subunits. Our aim is to utilize the bipaddle forehead
flap with a cartilage graft in between for simultaneous cuta-
neous and lining reconstruction of the hemi-nasal defect after
excision of the basal cell carcinoma.

Patients and Methods: Our study included 25 patients
with full thickness hemi-nasal defects after excision of basal
cell carcinoma. We utilized the sandwich forehead flap which
is bipaddle (cutaneous and periosteal layers) based on the
deep and superficial perforator branches of the supratrochlear
artery respectively, and cartilage graft in between.

Results: Age of the patients ranged from 40 to 65 years
(mean age of 51 years). With a follow-up period ranged from
6 to 18 months (mean of 11 months), no flap necrosis nor
cartilage exposure were observed. Twelve cases only came
back for debulking.

Conclusion: The bipaddle forehead flap with intervening
cartilage graft offers a good option for reconstruction of full
thickness hemi-nasal defect with no extradonor site morbidity.

Key Words: Nose – Esthetics – Cutaneous neoplasm – Perfo-
rator flap – Forehead.

INTRODUCTION

In addition to its important functional role, the
nose plays a significant esthetic unit of the face.
Nasal defects could be acquired by trauma, inflam-
matory processes, and cutaneous neoplasms [1].
Repair of the nasal defects is one of the most
challenging areas for the reconstructive surgeon
due to the lack of uniform skin thickness, complex
contours, and small close subunits [2].

Regardless of the etiology of the defect, the
primary goals of the repair would be restoration
of the nasal appearance and function. Full thickness
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nasal defects will require not only cutaneous and
lining reconstruction of the defect, but also cartilage
or bone grafts to provide nasal contour and support,
and to prevents flap contraction and improves
esthetic outcomes. Vascularized tissues are required
on both surfaces of the graft material [3-8].

Large or complex defects will require a para-
median forehead flap for reconstruction along with
cartilaginous and/or bony support, as well as a
lining flap. These lining flaps could be harvested
from vestibular mucosa [9]. However, the absence
of these mucosal flaps creates a challenge to provide
adequate vascularized lining and cover tissue si-
multaneously. Staged procedures, the use of a
second local flap, or free tissue transfer to provide
adequate lining have been described by previous
studies [6-8]. The anterior-based pericranial flap
(PF) is widely used in anterior skull base recon-
structive surgery with a high success rate [10,11].
The pericranial flap is supplied by the deep perfo-
rator branches of the supratrochlear artery [12]. In
this study we describe a sandwich supratrochlear
artery perforator flap (cutaneous and periosteal
layers) with intervening cartilage to provide simul-
taneous cutaneous and lining reconstruction of the
hemi-nasal defects at the time of initial repair after
excision of basal cell carcinoma.

PATIENTS AND METHODS

Fig. (1 A-D):

This study was conducted between August 2016
to March 2019 on 25 cases with full thickness
hemi-nasal defects affecting most of the esthetic
nasal subunits and the nasal support after excision
of basal cell carcinoma. A handheld doppler was
used to identify the supratrochlear artery and its



path was marked on the overlying skin. A standard
paramedian forehead flap was designed along the
course of the supratrochlear artery [13]. The distal
end of the skin component of the flap remained
within the hairless part of the forehead skin. The
exact shape of the acquired defect was transferred
to the distal end of the skin component of the flap
using a template. After excision of the skin tumor
and complete hemostasis, efforts were directed to
reconstruction of the nose. An incision was made
along the outline of the skin component of the flap
and through the subcutaneous tissue layer. In the
subgaleal plane, the skin adjacent and superior to
the flap was undermined without incising the peric-
ranium. Before elevation of the pericranium a
pocket for the graft material between the skin flap
and pericranium is created, this dissection between
the skin and the pericranium was 2cm above the
orbital rim in the supratrochlear artery area to
preserve the superficial branches of the skin com-
ponent of the flap [12].
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The pericranium was then incised and carefully
elevated with periosteal elevators, taking care to
maintain its distal attachment to the skin component
of the flap. The remainder of the forehead flap was
then elevated full thickness to the level of the brow.
A moist sponge was placed into the donor site and
the flap was transposed into position. The pericra-
nium was sutured into position with 4-0 Vicryl
suture. A conchal cartilage graft is harvested [14],
fashioned, and placed into a pocket between the
covering skin and the pericranium to support the
alar shape. Final inset of the forehead flap then
proceeded in layers with 5-0 Vicryl in the dermal
plane and with 6-0 nonabsorbable interrupted
sutures for skin edges. We closed the donor site
with 2-0 Vicryl dermal sutures and interrupted
nonabsorbable sutures for skin edges as much as
possible without tension. Any remaining defect
was left to heal by secondary intension. All the
flaps were separated after 2 weeks. Routine nasal
endoscopy was done for all patients after one month
to document the degree of mucosalization.

RESULTS

This study was conducted between August 2016
to March 2019 on 25 cases with basal cell carcino-
ma of the nose. The age ranged between 40 and
65 years (with a mean age of 51). Seventeen cases
were males and 8 cases were females. The follow
up period ranged from 6 to 18 months with a mean
of 11 months. No recurrence observed during the
follow-up period, no flap necrosis or cartilage
exposure was observed in any case. Postoperative

flap congestion was observed in 5 cases from which
only one case required some sutures release while
the others resolved spontaneously as demonstrated
in Fig. (2).

Twelve cases only came back for debulking
and revision. Routine nasal endoscopy was done
for all patients after one month to document the
degree of mucosalization, which was successful
in all cases as shown in Fig. (3).

Fig. (1): “A-D”: “A” Marking the flap, “B” Excision of the tumor, “C”  The bilaminar flap (Skin and pericranium) with a
cartilage graft in between, “D” Closure of both the repient and donor sites.

(A) (B) (C) (D)
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DISCUSSION

The paramedian forehead flap dates to the Ayur
Veda of Sushruta in 800BC India, who used it to
reconstruct the external nose following punitive
amputation [4,15]. Western acceptance of the tech-
nique was delayed in 1816, Carpue was the first
one to perform the technique in the Western world
by reporting 2 successful cases of pedicled forehead
flap nasal reconstruction [4,15]. In 1800s, cicatricial
contracture of unlined flaps and its effects on the
external morphology and airway patency became
in concern [4]. The era of folding the distal end of
the flap in onto themselves to provide lining soon
followed but with inferior esthetic results due to
thickness of tissue, absence of alar margins sharp-
ness, lack of nasal tip definition and inability to
accurately place primary graft material. Menick
reported in detail the relationship between nasal
support and lining [6]. Skin grafting and vestibular/
septal mucosal flaps are simple and effective tech-
niques for lining the forehead skin flap to recon-

struct small full-thickness nasal defects providing
that the septum is intact to maintain the nasal
support. Large nasal defects with loss of the septum
and destruction of the cartilage skeleton require a
vascularized lining tissue to assure primary place-
ment of supporting graft material and inhibiting
tissue contracture.

Cheek or nasolabial turn-in flaps, free tissue
transfer and pericranial flaps can provide these
vascularized lining tissue. The drawacks of the
turn-in flaps have been mentioned. The free tissue
transfer flap significantly increases the difficulty,
the time, and cost of the operative procedure. Free
tissue transfer and turn-in flaps increase the number
of donor sites and therefore patient morbidity,
while pericranial flaps offer the advantage of being
within the same donor site of the covering skin
component [1].

Pericranial flaps have been widely used for the
reconstruction of various facial defects. These flaps
consist of the periosteum of the skull and an over-

Fig. (3): Nasal endoscopy showing mucosalization of the
pericranium.

Fig. (4): Same patient two weeks postoperative.

Fig. (2): Postoperative flap congestion that resolved sponta-
neously.



lying connective tissue with excellent vascularity
and blood supply mainly from supratrochlear artery
when based anteriorly [12,16]. Brackley and Jones
[17] reported the use of the pericranial flap for
replacement of the lining tissue for reconstruction
of a full-thickness defect of the nasal dorsum using
the skin and pericranium as separate flaps based
on the same vessels allowing the primary placement
of a cartilage graft to support the side wall of the
nose, they also reported epithelialization of the
lining flap during the follow-up period. In this
study we report the use of the sandwich supratro-
chlear perforator flap for full-thickness nasal de-
fects. The flap is bilaminar, providing a pericranial
lining layer and skin covering layer based on the
deep and superficial perforator branches of the
supratrochlear artery respectively. This flap design
has several advantages: Elevation of the forehead
flap and pericranium as a single entity with creation
of a pocket in between to fit the cartilage graft
preserve the galeal perforators with flap vascularity,
no need for additional incisions, and without in-
creasing the size of the forehead defect the scalp
can be undermined superiorly through the same
donor site to harvest the pericranium. However,
debulking may be needed to obtain better esthetic
results. In this study we limited the defect to the
heminasal size so we can only use unilateral flap
to cover the defect to focus on assessment of the
flap viability and possible donor site morbidity,
but theoretically we can use bilateral flaps to cover
total nasal defects with the expected donor site
morbidity that should be entitled in a separate
study to evaluate costs and benefits for the patient.

Conclusion:

Bipaddle forehead flap with a cartilage graft
in between is a good option for the reconstruction
of the full thickness nasal defect. The pericranial
layer provides a well-vascularized lining tissue
that will support primary placement of structural
graft, without increasing the difficulty of the pro-
cedure or morbidity to the patient.
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