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a b s t r a c t

Objective: Challenges persist in the reconstruction of the ankle and the foot with exposed

tendons, joints, and bones as a result of severe burns and trauma. In flap elevation involving

the sensitive superficial nerve, the local nerve was always sacrificed to obtain an anesthetic

donor site; however, such a procedure introduced the possibility of painful neuromas. In this

study, we present a desired clinical application of a modified reversed superficial peroneal

artery flap, in which the superficial peroneal nerve is preserved.

Methods: From 2008 to 2015, 12 patients with ankle or foot defects were treated with the

modified reversed superficial peroneal artery flap. The defects of the patients were caused by

hot liquid scald (one patient), electrical injury (five patients), and trauma (six patients). The

flap was utilized for covering defects on the ankle (seven patients) and the foot (five patients).

The size of the flaps ranged from 4.0cm�6.0cm to 18.0cm�10.0cm. The superficial peroneal

artery was involved in the flap, whereas the superficial peroneal nerve was spared by

dedicate dissection. The reverse-flow flap was nourished by the superficial peroneal artery

through the terminal peroneal artery perforator.

Results: The obtained outcomes were satisfactory functionally and aesthetically. The flaps in

11 patients survived completely without complications, whereas partial necrosis occurred in

a 78-year-old patient when the flap survived a week later during follow up. CT angiography

revealed the stenosis of the popliteal artery. The wound healed after interventional

treatment involving placing a stent and changing the dressings. Basic functions and

configurations were salvaged in all cases. All patients were completely satisfied with the

proposed flap and suffered no paresthesia in their lower leg.

Conclusion: Exhibiting beneficial characteristics such as reliable blood supply, favorable

thickness, wide rotating arc, and retention of major vessels and the superficial peroneal

nerve, the modified reversed superficial peroneal artery flap is useful in the reconstruction of

ankle and foot defects that would not cause any hypoesthesia of the foot.

© 2016 Elsevier Ltd and ISBI. All rights reserved.

a r t i c l e i n f o

Article history:

Accepted 2 December 2016

Keywords:

Superficial peroneal flap

Ankle and foot reconstruction

Burns

Trauma

* Corresponding author at: Department of Burns, The First Affiliated Hospital of Anhui Medical University, 218 Jixi Road, Hefei, Anhui
230022, China.
** Corresponding author at: School of Pharmacy, Anhui Medical University, Mei Shan Road, Hefei, Anhui 230032, China.

E-mail addresses: xulinchen@126.com (X.-L. Chen), lxw31288@aliyun.com (X.-W. Lv).
1

Shi-Ji Li, Hao Cheng, and Xu Fang contributed equally to this work and are joint first authors.
http://dx.doi.org/10.1016/j.burns.2016.12.003
0305-4179/© 2016 Elsevier Ltd and ISBI. All rights reserved.

b u r n s 4 3 ( 2 0 1 7 ) 8 3 9 – 8 4 5

Available online at www.sciencedirect.com

ScienceDirect

jo u rn al h o mep age: w ww .e lsev ier . co m / loc ate /b u rn s

http://crossmark.crossref.org/dialog/?doi=10.1016/j.burns.2016.12.003&domain=pdf
mailto:xulinchen@126.com
mailto:lxw31288@aliyun.com
http://dx.doi.org/10.1016/j.burns.2016.12.003
http://dx.doi.org/10.1016/j.burns.2016.12.003
http://www.sciencedirect.com/science/journal/03054179
www.elsevier.com/locate/burns


1. Introduction

The lower extremities are high-risk areas of burns and
traumas that easily sustain soft-tissue defects [1]. In view of
the paucity of the subcutaneous tissue layer, defects in the
ankle and the foot typically involve deep structures. To prevent
the infective stage and further damage, burn wounds should
be excised, particularly after electrical injuries; however this
procedure frequently results in the exposure of tendons and
bones [2,3]. Inefficient coverage of these regions contributes to
serious deformities and dysfunction. The repair of defects in
the ankle and the foot remains challenging to burn surgeons
because post-burn contracture aggravates the problem.

The application of skin grafts and the changing of wound
dressing seldom results in acceptable functional and aesthetic
outcomes. Advances in anatomical studies and surgical
techniques have led to the development of a wide range of
alternative flaps. The application of free flaps requires
microsurgery, which necessities long operating hours and
sophisticated devices. The harvest of distally based island
flaps in main vessels introduces high risks of acute limb
ischemia. In the use of the traditional superficial peroneal
neurocutaneous flap, the superficial peroneal nerve is always
sacrificed [4]. The modified reversed superficial peroneal
artery flap is a perforator flap that uses the superficial peroneal
artery as the pedicle. The flap is nourished by the superficial
peroneal artery and the superficial peroneal nerve accessory
artery to which it contributes. The reverse perfusion is supplied
by the terminal peroneal artery perforator without the harvest-
ing of major vessels. In this study, we modified the harvesting
process of the flap and left intact the superficial peroneal nerve
to avoid hypoesthesia of the foot. The advantages of this
modified superficial peroneal artery flap include reliable blood
supply, favorable thickness, wide rotating arc, and retention of
major vessels and the superficial peroneal nerve. Our objective
is to present our experience in raising this flap for ankle and
foot defects resulting from severe burns or trauma.

2. Materials and methods

The modified reversed superficial peroneal artery flap was
performed on 12 patients with ankle and foot defects who were

hospitalized from 2008 to 2015. Of these patients, 10 were men
and two were women, with a mean age of 36 years (range, 6–78
years). Their wounds were caused by electrical injury (five
cases), hot liquid scald (one case), and trauma (six cases). The
flap was employed to cover defects in the ankle (six cases), the
foot (five cases), or both (one case). The size of the flaps ranged
from 4.0cm�6.0cm (minimum) to 18.0cm�10.0cm (maxi-
mum) (Table 1).

2.1. Relevant anatomy

The superficial peroneal artery is a septocutaneous perforator
arising from the anterior tibial artery approximately 5cm distal
to the lower border of the fibular head. As shown in Fig. 1, the
superficial peroneal artery is typically located in the inter-
muscular septum between the peroneus longus and the
extensor digitorum longus [5]. Descending along the superfi-
cial peroneal nerve, the superficial peroneal artery courses
through the anterior intermuscular septum for a distance of
6.5–17.3cm. The superficial peroneal artery contributes to the
superficial peroneal nerve accessory artery, and it constantly
anastomoses with the terminal peroneal artery perforator
approximately 5cm above the lateral malleolus. After piercing
the intermuscular septum, it runs beneath the deep fascia, and
then penetrates the fascia 16.1–26.2cm from the fibular head.
The superficial peroneal artery gives off 1–4 cutaneous
branches before nourishing the anterolateral aspect of the
skin in the distal 1/3 of the leg.

2.2. Surgical technique

The size of the defect was measured under general anesthesia
after complete debridement of the necrotic tissue in recipient
position. With the patient in supine position, we drew a line
from the anterior fibular head to the anterior lateral malleolus
to indicate the general location of the anterior intermuscular
septum. The flap design was centered on the line so that
superficial peroneal artery was located in the axis of the flap.

Preoperative Doppler identification was employed in
locating the superficial peroneal artery and the terminal
peroneal artery perforator. The size of the flap was intended to
be slightly larger than the debrided defect. In our series cases,
the length-to-width ratio was less than 1.5, thereby ensuring
that the pedicle had a stable blood supply.

Table 1 – Demographic data of the patients who underwent modified reversed superficial peroneal artery flap.

Patient no. Gender Age (years) Cause of injury Wound location Flap size (cm2) Flap outcome

1 Male 17 Electrical injury Ankle 6.0�11.0 Complete survival
2 Male 78 Trauma Foot 5.0�6.0 Partial necrosis
3 Male 17 Electrical injury Ankle 7.0�8.0 Complete survival
4 Male 17 Electrical injury Ankle 4.0�6.0 Complete survival
5 Female 46 Trauma Ankle 19.5�6.5 Complete survival
6 Female 39 Trauma Ankle 6.0�6.0 Complete survival
7 Male 45 Trauma Ankle 10.0�8.0 Complete survival
8 Male 59 Trauma Foot 10.0�9.0 Complete survival
9 Male 6 Hot liquid scald Foot 6.5�5.0 Complete survival
10 Male 41 Electrical injury Foot and ankle 18.0�10.0 Complete survival
11 Male 36 Trauma Foot 15.0�7.0 Complete survival
12 Male 49 Electrical injury Foot 17.0�7.0 Complete survival
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