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ABSTRACT

Introduction: One of the major challenging problems,
facing the reconstructive surgeons is how to cover soft tissue
defects with exposed bones and tendons in the lower third of
the leg, ankle, heel, and foot. Numerous solutions have been
proposed in last few years including local, distant, and free
flaps.

Goal: To evaluate and prove that the distally based sural
artery flap is a very versatile flap to be used in coverage and
reconstruction of such defects of the lower leg, heel and foot.

Patients and Methods: Thirty three patients were operated
in this series with some added and confirmed tips in the flap
harvesting technique.

Outcome and Conclusion: Flap survival and success was
87.8% in this series with reasonable low incidence of compli-
cations. So, distally based sural artery flap is recommended
for coverage of skin and soft tissue defects of the lower leg,
heel and foot.

INTRODUCTION

Complex soft tissue defects around the ankle
and foot represent a difficult reconstructive problem
due to exposure of the bones, joints and tendons.
 Several reconstructive procedures have been pro-
posed to repair soft tissue defects in these regions,
including local cutaneous flaps, pedicled fascial,
fascio-cutaneous and muscle flaps [1].

Local flaps in the foot have limitations of reach
and reduced amount of soft tissue that can be
transported with the added cost of unacceptable
donor site morbidity [2].

Micro-vascular tissue transfer provides a large
amount of soft tissue at the most desired places
and is quiet reliable in experienced hands. But,
non-availability of microsurgical expertise and
facility at peripheral centers, the cost and, some-
times, patient-related factors may preclude the
option of free tissue transfer. So, better understand-
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ing of regional flap designs and their applications
have sometimes provided easier and more cost-
effective alternatives for soft tissue coverage of
the injured lower extremity [3].

In 1981, Ponten introduced the concept of a
local neuro-veno-cutaneous flap for coverage of
lower limb defects. As an extension of this concept,
Masquelet et al, described skin island flaps supplied
by the vascular axis of superficial sensory nerves.
This eventually evolved into the distally based
sural artery flap [4,5].

Today, this flap is increasingly accepted as an
alternative to free flaps for defects of the distal
third of the leg and ankle areas. Questions regarding
its reliability remain, however, with reported flap
failure rate ranging from 0 to 36%. This, in part,
can be attributed to variations in surgical technique
of flap harvesting [6-14].

The inclusion of the sural nerve and the short
saphenous vein along the entire length of the flap
is crucial to maximize the reliability of this flap.

Actually, there is no proper replacement for
this flap as wounds around the ankle and heel are
difficult to treat by any other flap. A study con-
ducted by Baumeister, 2003 [15] reported a very
high complication rate for this flap. In this work,
some technical tips are presented, supported with
the results of utilizing this versatile flap for cover-
age of different defects of the lower third of the
leg.

PATIENTS AND METHODS

This study was carried out at the Plastic and
Reconstructive Surgery Unit, Zagazig University
Hospitals over a period of 2 years from July 2013
to June 2014. It included 33 patients having skin
and soft tissue defects of lower third of the leg,



heel and dorsum of the foot. Patients with scarring
or wounds on the posterior calf or the pedicle site
were excluded from the study. Table (1) shows
demographic data of patients included in this work.
An informed consent was obtained from the patient
or his/her father and the study was approved by
the IRB (Institutional Review Board) of the Faculty
of Medicine, Zagazig University.
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the help of Dupplex machine. Also, skin marking
of the course of the sural vessels accompanying
the sural nerve in the leg was done.

2- The flap was usually designed about 1cm
larger than the defect to allow for postoperative
swelling.The reach of the flap is also given an
additional 2cm for this purpose (Figs. 1-3).

3- To increase flap dimensions with safe blood
supply;
- Loose fibro-areolar tissue which existed between

the two heads of the gastrocnemius was included
to attain an extra-length for the flap.

- For flaps more than 12cm in transverse axis, the
pedicle was kept more than 5cm in its transverse
axis and the pivot point to be 7-8cm proximal to
the lateral malleolus. This was to preserve all
cutaneous perforators in this area (Fig. 4).

4- Because this flap is famous for venous con-
gestion (Fig. 2), we tried to reduce the occurrence
of this complication by;

- Leg elevation was done routinely in this study
to improve venous return from the flap.

- Saving the short saphenous vein distally and
incorporating it into the pedicle. This improves
the venous return of the flap and maximizes its
safety and reliability.

- Proximal tracing of the short saphenous vein for
one to two centimeters keeping it marked and
ready for either hourly phlebotomy (done in two
cases) or making micro-anastomosis to a nearby
vein to improve venous drainage of the flap (done
in three cases).

- Routine postoperative prophylactic anticoagulant
in the form of low molecular weight heparin was
administered during the period of immobilization
(for 5 days).

5- The flap was transposed through an open
incision (Fig. 4) instead of being tunneled to reach
the recipient site. This open incision was covered
by Split-Thickness Skin Graft (STSG).

RESULTS

Total flap survival occurred in most cases of
this study (29 out of 33) with 87.8% success rate.
Total operative time needed and number of opera-
tive sessions and total post-operative complications
rate, all are plotted in Table (3). Most of patients
needed a second step surgery that was flap separa-
tion, flap debulking and STSG. Those who were
operated in a single session, their operative times
were less than two hours (8 cases/24.2%).

Table (1): Demographic data

Item No.

5
24
4

26
7

21
7
5

3
6

%

15.2
72.7
12.1

78.8
21.2

63.6
21.2
15.2

9.1
18.2

Site and size of the defect, flap dimensions and
pivoting point distance from the lateral malleolus
were all plotted in Table (2).

Table (2): Wound-related information

Item

Site of defect

Size of defect

Exposed
structures

Pivoting point
(Distance
from lat
malleolus)

%

45.5
33.3
21.2

63.6
36.4

45.5
18.2
15.1
21.2

42.4
57.6

Lower third of the leg
Dorsum of the foot
Heel

Moderate defects (<7x11cm)
Large defects (>7x11cm)

Lower tibia
Ankle joint
Tendons around the ankle
Heel

4-6cm from LM
6-8cm from LM

Description No.

15
11
7

21
12

15
6
5
7

14
19

Technique:
Under general or spinal anesthesia flap dissec-

tion and elevation was done according to the clas-
sical original technique. The following steps were
adopted in this study to ensure flap survival and
reduce incidence of complications;

1- Preoperatively, exact determination of the
most distal perforator of the peroneal artery, which
is the flap pivot point of the flap, was done with

Age range:
<15 years
16-40 years
>40 years

Sex:

Cause of trauma:
Recent trauma
Old trauma
Old burn

Co-morbid conditions:
Hypertension
Diabetes mellitus
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Out of the 33 harvested flaps, marginal flap
necrosis (less than 2cm from the edge) occurred
in 4 cases only (12.2%). These areas of marginal
flap necrosis were managed conservatively by
bedside debridement and repeated daily dressing
till healing occurred by second intention. Early
flap congestion was noticed in 5 cases. Two cases
were managed by hourly phlebotomy and the re-
maining three cases were saved by doing micro-
anastomosis of the proximal end of the short saphe-
nous vein to one of the dorsal veins of the foot.
All five flaps were saved without complications.

Wound infection and dehiscence occurred in 2
patients (6.1%). One of them was diabetic and the
other was a smoker. They were successfully treated
by stitch removal, repeated dressing and proper
antibiotic therapy (according to Culture and Sen-
sitivity).

Regarding donor-site morbidity, there were no
problems in healing of both STSG and its donor
site in the thigh apart from three cases (9.1). There
was partial graft loss over the back of the leg. Re-
grafting was needed in only one case while the

other two healed conservatively. Regarding donor
site aesthetic look, only 10 patients reported their
concern about its look (seven cases were females
and three were males). Sensory loss over the lateral
aspect of the foot was troubling to only three cases
but this improved over time (6 months of surgery).

Table (3): Surgery-related information

Item

Total operating time:
Less than 120min.
120-180min.
>180min.

No. of operative sessions:
One session
Two sessions
Three sessions

Post-operative complications:
Marginal flap necrosis
Flap congestion
Wound infection
Donor site morbidity
Poor aesthetic look
Sensory loss troubles

%

24.2
36.4
39.4

24.2
45.5
30.3

12.1
15.2
6.1
9.1
30.3
9.1

No.

8
12
13

8
15
10

4
5
2
3
10
3

Fig. (1-C): Flap harvested.Fig. (1-B): Skin marking and
flap design.

Fig. (1-A): Skin and SC tissue defect of the heel.

Fig. (1-F): Late, 3 months postoperatively,
after pedicle separation.

Fig. (1-D): Flap inset and graft applied. Fig. (1-E): Early postoperative, before
pedicle separation.


