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Abstract

Reconstruction of injuries and defects in the distal third of the lower extremities represents a challenge for the plastic surgeon. The clinical 
case of a 46-year-old patient with a sequela of electrical burn in the distal third of the leg and the proximal third of the right foot is presented, who 
underwent skin coverage with a reverse flow sural flap. The treatment performed is described, as well as the surgical technique. We consider that 
the reverse flow sural flap is an optimal option when evaluating different forms of coverage in lesions of the distal third of the lower extremities, 
with positive long-term results.
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Introduction
The repair of injuries and defects of the lower limb located in 

its distal third constitutes a challenge for reconstructive plastic 
surgery. The research reflected in different bibliographic sources 
has allowed us to know a variety of procedures to perform the cu-
taneous coverage of this region, being a great alternative for this 
defect the reverse flow sural flap.1 Among the most common caus-
es of lower limb defects are high voltage electrical burns (greater 
than 1000 volts), along with other high-impact traumatic causes, 
which can lead to death and/or amputation of extremities.2 In an 
electrical burn, the increased resistance of the bone tissue to the 
electrical current generates heat and in the most distal region of the 
extremities, vasoconstriction, thrombosis and progressive ischemic 
necrosis occur that injure the surrounding muscle tissue, which can 
cause large defects that are difficult to cover.3 The closure of these 
defects, caused by an electrical burn, implies a difficulty when se-
lecting the appropriate treatment, since skin grafts are not a recon-
structive option, taking into account that the vascular bed of the 
recipient area in this region is often inadequate, in addition to the 
need to cover other structures such as: tendons and/or muscles,4 
while the perforator flaps of the leg become a better option when it 
comes to providing coverage, acting at the level of the same mem-
ber without generating morbidity in another donor area.5 The ob-
jective of this work is to present the clinical case of a patient with  

 
a defect in his left lower limb, as a result of a high voltage electrical 
burn, and how this area was covered using the technique of a re-
verse flow sural flap.

Clinical Case
A 46-year-old male patient, with no significant pathological his-

tory and no surgical history, who, while performing construction 
work, suffered an electrical burn from direct contact with high-volt-
age electrical wiring. The physical examination shows his right 
hand as an entry point and his right foot as an apparent exit point. 
Patient does not suffer secondary trauma according to paramedical 
personnel who transferred the patient to our health home, patient 
is admitted to emergency service where he remains in continuous 
monitoring for 24 hours, after which he is admitted to the burn 
unit, where during his hospitalization, several advanced cures and 
surgical cleanings (mechanical, surgical and enzymatic debride-
ment) were performed until the burn area was delimited. After ap-
proximately 25 days of hospital stay, significant soft tissue damage 
was evidenced in the distal third of the left lower limb, at the level 
of the anterior face, with exposure of devitalized muscle and tendon 
tissue. Which were removed, tissue samples were sent for bacterial 
growth culture, after obtaining negative bacterial growth results, a 
suitable bed for coverage was prepared for skin coverage, a reverse 
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flow sural flap was performed in the distal third of our patient's 
lower limb (Figure 1).

Figure 1: Sequel of electrical burn with granulation tissue.

Figure 2: Lateral and posterior way of marking the reverse flow 
sural flap.

Complete defect is circumferential 6x6cm. The patient was 
placed in the prone position. The flow of the popliteal artery was 
identified using Doppler echo and between 2 to 5 perforators were 
found along the intermuscular septum. A line was drawn from the 
popliteal fossa between the two heads of the gastrocnemius mus-
cles to the lateral malleolus to approximate the vascular axis of the 
flap, the pivot point of the flap was marked 5 cm above the tip of the 
lateral malleolus (Figure 2). The size of the flap was defined using 
the defect template already taken after debridement of the wound. 
The length of the pedicle was sufficient to allow access to the defect 
and preserve the proximal quarter (below the popliteal crease) of 
the back of the leg. The dimensions of the flap were 6×6 cm2. To 
obtain the flap, anincision is made through the skin and fascia along 
the upper edge of the flap (Figure 3). The vascular pedicle that in-
cluded the cutaneous median sural nerve, short saphenous vein, 

and accompanying median superficial sural artery were divided, 
proximally ligated, and their distal continuations embedded within 
the flap, the pedicle was then exposed distally, and the skin between 
the skin island and the chosen pivot point, it was separated in the 
subcutaneous plane along the entire length of the pedicle. A subcu-
taneous adipo-fascial pedicle of at least 3 cm wide was maintained 
to preserve its vascularization. The skin island as well as the pedi-
cle were elevated from proximal to distal in the sub-fascial plane to 
the chosen pivot point and then the skin island was passed through 
a wide subcutaneous canal into the defect, without kinks to allow 
transposition of the pedicle and the flap was inserted (Figure 4). 
Finally, the skin of the donor site was closed as much as possible 
and the remaining open wound at the donor site was covered with 
partial thickness skin graft (Figure 5).

Figure 3: The flap is lifted from proximal to distal, trying to lift the 
vascular pedicle and expose the muscle fibers of the gastronec-
mus muscle.

Figure 4: Raised sural flap with its pedicle contained in the sub-
cutaneous cellular tissue.
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Figure 5: Complete coverage of the defect with the reverse flow 
sural flap.

The patient remained hospitalized for 21 postoperative days 
until the vitality and viability of the flap was verified (color, capil-
lary filling and temperature). During this time, he continued with 
periodic healing, positional measurements, and use of a bower. 
Subsequently, the patient was discharged from hospital and con-
trols were maintained by outpatient consultation, evidencing the 
good condition of the sural flap (Figure 6).

Figure 6: Control at 3 months.

Discussion
Defects in the distal lower limb are usually cases of difficult 

management, representing a high degree of difficulty when it 
comes to their reconstructive solution, with the main objective be-
ing to maintain a functional limb.6 It must be taken into account that 
the choice of the local flap is limited due to inadequate local tissue 
for reconstruction and poor circulation.7 That is why we decided to 

use a reverse flow sural flap, the same as because it has a robust and 
reliable vascular perfusion at the distal level, since at this level it is 
irrigated by various blood sources, which helps to maintain the via-
bility of the flap.8 Lately there has been a preference for free tissue 
transfer, however local pedicle flaps remain a valuable option. The 
advent of perforator pedicle flaps, the reverse sural artery flap has 
become less popular but should be considered as a legitimate and 
great value option.9

Conclusion
The reverse flow sural flap is safe, reliable and durable as a 

coverage option for defects of the distal third of the lower limb of 
different etiologies,2 in the case of our patient it represented an 
adequate and effective form of coverage for a defect caused by the 
electrical current to level of distal third of lower limb. Being its sim-
ple and easily executable surgical technique in a surgical room. We 
consider that the reverse flow sural flap is an optimal option when 
evaluating different forms of coverage, with positive long-term re-
sults as long as there is correct follow-up and the patient starts with 
immediate and mediate postoperative self-care.
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