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Hinged multiperforator-based extended dorsalis

pedis adipofascial flap for dorsal foot defects
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Adipofascial flaps covered with a skin graft address the challenges involved in
reconstructing dorsal foot defects. The purpose of this study was to describe a large adipofas-
cial flap based on the perforators of the dorsalis pedis artery for large foot defects.

Twelve patients aged 5-18 years with large soft tissue defects of the dorsal foot
due to trauma were treated with an extended dorsalis pedis adipofascial flap from May 2016
to December 2018. The flap was elevated from the non-injured half of the dorsum of the
foot. Its length was increased by fascial extension from the medial or lateral foot fascia to
the plantar fascia to cover the defect. All perforators of the dorsalis pedis artery were pre-
served to increase flap viability. The dorsalis pedis artery and its branches were kept intact.
The right foot was affected in 10 patients, and the left foot in two patients. All flaps
survived, providing an adequate contour and durable coverage with a thin flap. Follow-up
lasted up to 2 years, and patients were satisfied with the results. They were able to wear shoes.
Donor-site morbidity was negligible. Two cases each of partial skin graft loss and superficial
necrosis at the tip of the donor cutaneous flap occurred and were healed by a dressing.

The hinged multiperforator-based extended dorsalis pedis adipofascial flap de-
scribed herein is a suitable method for reconstructing dorsal foot defects, as it provides opti-
mal functional and aesthetic outcomes with minimal donor site morbidity.
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The foot is important because it supports the body and pro-
vides a stable interface between the ground and the body. Its
function can be affected by trauma, which is the most common
cause of soft-tissue defects of the foot, and the method of recon-
struction chosen also has functional implications [1,2]. Poor
vascularity, relatively tight skin, and a bony prominence at the
dorsum of the foot make proper reconstruction difficult.

Many techniques have been described for the reconstruction

of dorsal foot defects, such as free tissue transfer, reversed pedi-
cle anterior tibial and posterior tibial fasciocutaneous flaps, ex-
tensor digitorum brevis muscle flaps, dorsalis pedis artery flaps,
reversed soleus muscle flaps, and fasciocutaneous and adipofas-
cial flaps. All of these techniques have specific advantages and
disadvantages [3-8].

Local adipofascial flaps have several advantages for the recon-
struction of dorsal foot defects. One advantage is that the donor
tissue has the same origin, meaning that the donor and recipient

tissues have similar characteristics and a stable and reliable vas-
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cular anatomy. Better functional and aesthetic results are
achieved through the thinness and reliability of these flaps, with
minimal donor site morbidity [9,10].

In this study, the dorsalis pedis adipofascial flap was modified
by extending it to include more fascia either from the lateral or
the medial side of the foot to the plantar fascia as a continuation
to the dorsal fascia of the foot. Simultaneously, the continuity of
the dorsalis pedis artery and its perforators to the deep struc-
tures was preserved. This was achieved by turning the flap to the
other side, using all perforators of the dorsalis pedis artery as the
source of the blood supply. The dorsalis pedis artery represent-
ed the arc of rotation of the flap. As such, rotating the flap was
much like turning a page of a book, while keeping the continuity
of the dorsalis pedis artery and its deep communications with
the plantar aspect intact.

The dorsalis pedis artery is a continuation of the anterior tibial
artery. It ends as the first dorsal metatarsal artery (FDMA) and
supplies blood to the dorsal skin, muscles, and bones of the foot.
It also provides plantar branches that communicate with the
branches of the medial and lateral plantar artery. Through its
distal artery, the FDMA communicates with the plantar arterial
network. The dorsalis pedis artery consistently provides five to
seven perforators to the skin, which emerge perpendicularly
from the dorsalis pedis artery at 0.4- to 0.5-cm intervals between
the extensor retinaculum and the FDMA. These perforators
penetrate the deep fascia to supply the skin and fascia. The two
most distal cutaneous perforators from the dorsalis pedis artery
are found at an average distance of 4.0 cm (range, 2.8-4.5 cm)
and 6.0 cm (range, 5.0-7.3 cm) proximal to the metatarsopha-
langeal joint [11-13].

Design of the study

Twelve patients aged 5-18 years with post-traumatic soft tissue
defects of the dorsal foot and ankle 9-15 cm in length and 5-8
cm in width were treated with an extended dorsalis pedis multi-
perforator adipofascial flap that included all perforators of the
dorsalis pedis artery. Written consent was obtained from the pa-
tients or their parents. The patients underwent surgery from 0
to 10 days after being injured. All cases were carried out and
documented at the Department of Plastic and Reconstructive
Surgery, Al-Hussein University Hospital, Al-Azhar Faculty of
Medicine from May 2016 to December 2018.

Inclusion criteria
If the defect was on one side of the dorsum of the foot (either

the medial or the lateral side), the dorsalis pedis artery must
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have been intact and palpable. The other uninjured side of the
foot, representing the donor side for the fascial flap, was re-

quired to be healthy, with no shearing or contusion.

Surgical techniques and flap design

Fig. 1 illustrates the design of the fascial flap on the lateral aspect
of the foot, which was extended to include the continuation of
the fascia from the plantar aspect. Fig. 2 shows the design of the
fascial flap on the medial aspect of the foot, which was extended
to include the continuation of the fascia from the plantar aspect.
The dissection was conducted under a tourniquet and with a
magnifying loupe. Skin incisions were performed on the edge of
the original wound, and could be extended distally or proximally
in an S-shaped manner when required. The dissection level for
the skin flap was just under the dermis, leaving a fat lobule to
preserve the subdermal plexus to the skin. Fat lobules were also
preserved on the fascial flap to maintain its vascularity. The dis-
section was extended to include the plantar extension of the dor-
sal fascia either medially or laterally. The flap was 1-2 cm wider
than the defect. The fascial flap was then elevated with preserva-
tion of the tendon and its paratenon. The dissection proceeded

Diagram showing flap design from the dorsal and lateral-plantar
side of the foot.
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Fig. 2. Flap design from dorso-medio-plantar side of foot
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Fig. 3. Showing a fascial flap on lateral side

Diagram showing flap design from the dorsal and medial-plantar
side of the foot.

Diagram showing a fascial flap elevated from the dorsal aspect of
the foot with its fascial extension on the lateral-plantar side to
cover a defect on the medial aspect.

from the lateral or medial aspect toward the artery; at the level of
the artery, all perforators of the fascia were preserved. The dorsa-
lis pedis artery was also preserved. The fascial attachment to the
artery was released, enabling it to be turned to the opposite side
while making sure that all branches and arterial connections
with the plantar aspect were intact (Figs. 3, 4, SC, 6B). The fas-
cial flap was then turned toward the defect, just like turning the
pages of a book. The main arc of rotation was the dorsalis pedis
artery itself. The fascial flap was then sutured to the recipient site
with absorbable 4/0 sutures (Figs. SD, 6C). A split skin graft was
harvested from the thigh and applied over the fascial flap. The
average flap length was 13 cm (range, 9-15 cm), while the aver-
age flap width was 6 cm (range, 5-8 cm).

RESULTS

Twelve flaps were performed in 12 patients, who ranged in age
from S to 18 years. The injuries were caused by trauma, and af-
fected the right foot in 10 patients and the left foot in two pa-
tients. In seven patients, the injuries were on the lateral aspect of
the foot, while in five patients, the medial aspect was affected.
The patients were treated with an extended dorsalis pedis multi-
perforator adipofascial flap that turned on all perforators of the
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Fig. 4. Showing a fascial flap on medial side

Diagram showing a fascial flap elevated from the dorsal aspect of
the foot with its fascial extension on the medial-plantar side to
cover a defect on the lateral aspect.
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A 5-year-old child presented with a crush injury to the lateral aspect of the left foot with exposed bone and lost tendon (patient No. 2). The de-
fect was reconstructed with an extended dorsalis pedis adipofascial flap from the dorsomedial fascia that was extended to include the plantar
fascia of the foot and covered by a skin graft. (A) Preoperative photograph of the defect. (B) Preoperative photograph of the donor site. (C) Intra-
operative photograph of elevation of the fascial flap. (D) Intraoperative photograph of the flap sutured to the recipient site. (E) One-month post-
operative photograph of the recipient side. (F) One-month postoperative photograph of the donor site.

A 10-year-old child presented with a crush injury to the dorsomedial aspect of the right foot with exposed bone (patient No. 4). The defect was
reconstructed with an extended dorsalis pedis adipofascial flap from the dorsolateral aspect in continuity with plantar fascial extension, covered
by a skin graft. (A) Preoperative photograph. (B) Intraoperative view with the flap elevated. (C) Intraoperative photograph of the flap sutured to
the recipient site. (D) One-month postoperative photograph of the donor site. (E) One-month postoperative photograph of the recipient site.

dorsalis pedis artery (Table 1).

Flap viability, stable coverage (especially of the bony promi-
nence of the foot), bulkiness of the flap, ability to wear shoes,
and donor site morbidity were assessed as outcomes.

All flaps survived and provided an adequate foot contour for
wearing ordinary shoes. There were two cases of partial skin
graft loss on the fascial flap that were healed using a dressing. In
two patients, necrosis affected 1 cm of the tip of the donor site
skin flaps, and these cases healed by dressing.

Due to the durable and stable coverage and thinness of the

flaps, the results were satisfactory for both the patients and the
surgeon. During a follow-up period of up to 2 years, the patients
did not experience any problems with normal daily activity and
were able to wear shoes. The donor site was negligibly affected,
with intact skin and minimal complications, as shown in Figs. S

and 6.

The advantages of immediate soft tissue coverage of exposed
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Time of
Patient (Age Type of injury De_fect surgery  Previous Fl_ap Follow-up o
No. yr)/ and site size after  procedure  size Affected structures (mon) Complications
sex (cm)  trauma performed (cm)
(day)
1 7/M Rt foot, lateral aspect 10X 5 2 Dressing 12X 7  Lost skin and tendons Partial graft loss, healed
by dressing
2 5/F Lt foot, medial aspect 12X 5 10 Debridement 14X 6  Lost skin and tendons with bone None
exposure
3 15/M Rt foot, medial aspect 9 X6 0 11X 7  Lost skin and tendons with bone None
exposure
4 10/M  Rt. foot, lateral aspect 12X 7 8 Debridement 148  Lost skin and exposed tendons None
5 13/F Rt foot, medial aspect 14 X6 5 Dressing 15X 8  Lost skin and tendons with None
metatarsal fractures
6 9/M  Rt. foot, lateral aspect 13X 6 4 Dressing 15X 8  Lost skin and tendon exposure None
7 11/M Rt foot, medial aspect 10X 7 7 Dressing 12x 8  Lost skin and tendon exposure Donor-site edge necrosis
healed by dressing
8 12/M Rt foot, lateral aspect 15X 7 3 Dressing 15X 8  Lost skin and tendons with None
metatarsal fracture
9 8/M  Rt. foot, medial aspect 12X 6 6 Dressing 15X 8  Lost skin and tendons None
10 14/F Rt foot, lateral aspect 15X 6 9 Debridement 15X 8  Lost skin and tendons Donor-site edge necrosis
healed by dressing
11 10/M Lt foot, lateral aspect 13X 6 6 Dressing 14 X7  Lost skin and tendon exposure None
12 7/M Rt foot, lateral aspect 14 X7 4 Dressing 15X 8  Lost skin and tendons Partial graft loss, healed

by dressing

All outcomes were successful.
M, male; F, female; Rt., right; Lt., left.

bones, tendons, nerves, vessels, or osteointegrated implants
have been documented in many studies [14,15]. The choice of
coverage depends on the size, site, shape, and type of the defect.
Free flaps are being increasingly used to cover defects of the foot
and ankle; however, in comparison to pedicle flaps, microsur-
gery requires special surgical expertise, a longer operating time,
and more aggressive monitoring (3,16].

An adipofascial turnover flap for dorsal foot defects was found
to be highly reliable, but with limitations regarding the size of
the defect, as the ratio of the base area to the flap area ranged
from 1:3.0 to 1:4.3 [9]. The dorsalis pedis myofascial flap sup-
plied by the dorsalis pedis artery is a useful option for larger de-
fects, but its primary disadvantage is that the main artery is sac-
rificed [17].

Reverse-flow flaps from the lower leg, including anterior tibial
flaps [18], posterior tibial fasciocutaneous flaps [5,19,20], and
peritoneal flaps [21], provide versatile coverage for dorsal foot
defects, but they also have the disadvantage of sacrificing a ma-
jor artery. Local muscle flaps in the foot and leg play a role in the
coverage of foot defects [22,23], but they have a limited arc of
rotation and are only applicable for small defects. Russo et al.
[11] used the dorsalis pedis adipofascial flap on a distal perfora-
tor of the dorsalis pedis artery to cover toes and metatarsal de-

fects, but it was limited to more proximal foot defects. In an ana-
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tomical and clinical study, El-Khatib [13] used the dorsalis pedis
adipofascial flap on a proximal perforator of the dorsalis pedis
artery. However, its length and arc of rotation were limited, es-
pecially for distal foot defects on medial or lateral aspects.

This study introduces a new modification to the dorsalis pedis
adipofascial flap, in which the width of the flap was increased by
extending the dorsal fascia of the foot to include the fascia in
continuity with the plantar aspect (medial-plantar or lateral-
plantar) based on the preservation of all perforators of the dor-
salis pedis artery to augment its blood supply. A further modifi-
cation was the arc of rotation, which was based on the main dor-
salis pedis artery, thus allowing it to reach any defect in the
foot—either proximally or distally—even in the toes, with pres-
ervation of the dorsalis pedis artery and its deep and plantar
communication.

The extended dorsalis pedis adipofascial flap was rotated into
the defect by simply turning it into the defect over the dorsalis
pedis artery (arc of rotation), with preservation of the main ar-
tery and its deep communication. Moreover, the raw surface of
the flap on the recipient site was covered with a split-thickness
skin graft in all our cases.

For use of this flap to be suitable, the defect should be on one
side of the dorsum of the foot (either medial or lateral to the
dorsalis pedis artery), and the artery should be intact. The do-
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nor side for the fascial flap should be healthy, with no shearing
or contusion. Furthermore, the extension of the fascia requires
meticulous dissection and patience to avoid injuring the overly-
ing cutaneous flap. Therefore, it is unsuitable for central dorsal
defects, especially those affecting the area of the artery, as well as
run-over accidents associated with degloving injuries to the foot
skin.

Adipofascial flaps are thin and pliable and can be easily
brought to the defect, and the donor area can be closed primari-
ly. The hinged multiperforator-based extended dorsalis pedis
adipofascial flap covered with a skin graft, with preservation of
the main dorsalis pedis artery, is a suitable method for recon-
structing dorsal foot defects, as it provides optimum functional

and aesthetic outcomes with minimal donor site morbidity.
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