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Reverse sural flap for foot and ankle reconstruction.

A case report
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Background: Different options have been described for the resolution of skin
defects and reconstruction of the lower third of the leg, the proximal third of
the foot and the heel as it can be a therapeutic challenge due to the limited
availability of local and peripheral tissue. The reverse sural flap, initially
described by Masquelet in 1992, is a good option for coverage of the distal
third of the leg and the ankle partially because of its proximity to the injured
area and the good survival rate of the flap as it has been reported with
variable frequency, the occurrence of partial or total loss of this flap,
especially due to congestion. The sural reverse flap is useful in the ankle and
foot soft tissues reconstruction whenever we have reasons not to use a
microsurgical free transfer and a reverse sural flap delay procedure has been
recommended by some authors to prevent flap complications. Reverse-flow
sural flap provides remarkable opportunities for reconstructive surgeons in

lower extremity repairs.
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ifferent options have been described for the
Dresolution of skin defects and reconstruction

of the lower third of the leg, the proximal
third of the foot and the heel as it can be a therapeutic
challenge due to the limited availability of local and
peripheral tissue, thus the reverse flow sural flap has
been used extensively for skin coverage of these areas,
especially for Hollenbeck zone 5 and 6 lesions.'
Reverse-flow sural flap provides remarkable
opportunities for reconstructive surgeons in lower
extremity repairs. The first clinical and anatomical
studies of fasciocutaneous sural flaps were performed
by Ponten, Donski, Fogdestam, and Masquelet in the
1980s and 1990s.’ The irrigation of the sural flap is
given by the median sural artery in 83 to 97%,
although since it is a reverse flow, the main irrigation
comes from four different sources: neurocutaneous
perforators of the sural nerve, venocutaneous
perforators of the lesser saphenous vein, perforators
fasciocutaneous of the posterior tibial artery and
fasciocutaneous perforators of the peroneal artery.'
The reverse sural flap, initially described by Masquelet
et al *in 1992, is a good option for coverage of the
distal third of the leg and the ankle partially because of
its proximity to the injured area and the good survival
rate of the flap as it has been reported with variable
frequency, the occurrence of partial or total loss of this
flap, especially due to congestion, * , sometimes this
complications can be aggravated by tunneling of the
pedicle, which can result in its compression. ™ °

Case report

A 40-year-old male patient diagnosed with
melanoma (Figure 1A) in situ arrived from the
dermatology service to the plastic and reconstructive
surgery service for surgical treatment. Initial treatment
was complete ressection of the tumor with later
closure of the skin defect using a reverse sural flap.
(Figure 1B, C, D). For flap dissection, the patient is
positioned in the prone position. The flap is marked on
the skin in the form of an ellipse centered on the raphe
between the two gastrocnemius muscle structures,
whose projection is visible on the posterior aspect of
the leg. The incision starts on the lateral and superior
borders of the flap and continues in the subfascial
plane until the sural nerve is identified in the median
raphe. Then the incision goes on the other boundaries
of the flap and the subfascial dissection continues with
the ligation of all the perforators from the
gastrocnemius belly and the inclusion of the septum
between the muscles in the flap. The sural nerve is
attached to the fascia at the superior border of the flap.
The patient evolves post surgical period without
complications and discharged after 48 hours, clinically
stable. (Figure 1E) Then he is reassessed after
aproximately one month where doppler ultrasound is
used to corroborate adequate flap irrigation and no
areas of necrosis were observed. One month post-
operative. (Figure 1 F,G)
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Figure 1. Closure of the skin defect using a reverse sural flap. Melanoma (Figure 1A), resection of the tumor with later closure of the
skin defect using a reverse sural flap. (Figure 1B, C, D). Post surgical period (Figure 1E). One month post-operative. (Figure 1 F,G).

Discussion

The cutaneous coverage of the distal third of

the leg and ankle remains a challenge for
reconstructive surgery. Several factors come into the
picture, as these areas are susceptible to trauma and
have anatomic particularities, such as limited amount
of muscular tissue over the bone, making the coverage
of soft tissues specially demanding. " The sural flap is
a very versatile one as it can be used as a free flap or
an anterograde one for the proximal or reverse third,
ideally used for the reconstruction in the Hollenbeck
zones 5 and 6. A reverse-flow sural flap is an ideal
option for lower extremity repairs. Several clinical,
anatomical, and experimental studies have been
conducted in the last 20 to 30 years regarding this
procedure. The length of the flap varies from 12 to 24
cm up to 6 to 10 cm wide and it is an ideal flap for
skin coverage of the malleolus and heel (area 5 and 6),
which rotates from 90° to 180°, avoiding torsion of the
pedicle. ' Early complications of this flap include
venous congestion, edema, infection, and recurrent
osteomyelitis. Venous congestion itself, can lead to the
manifestation of distal necrosis. Functionally
speaking, patients refer to this type of flap as bulky
and uncomfortable when putting on the shoe.
A major disadvantage of the sural flap is the sacrifice
of the sural nerve, although postoperative hypoesthesia
due to nerve loss is not a major problem in paraplegic
patients, there have been researchers who argue that
this condition may be the subject of complaints in
others and that and greater effort should be made to
harvest the flap without sacrificing the nerve. "’ The
sural reverse flap is useful in the ankle and foot soft
tissues reconstruction whenever we have reasons not
to use a microsurgical free transfer and a reverse sural
flap delay procedure has been recommended by some
authors to prevent flap complications. > "™ Venous
congestion with consecutive partial or complete flap
loss is a common complication, so this would not be
recommended in patients with obvious acute or
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chronic venous stasis. The reverse sural island flap
should no longer be regarded as a flap of secondary
choice to free tissue transfer, but as an equally
valuable alternative for small and midsized defects
around the ankle and heel. "

Conclusion

Reverse-flow sural flap provides remarkable
opportunities for reconstructive surgeons in lower
extremity repairs.
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