WOUND MANAGEMENT

Reverse Sural Artery
Adipofascial Turndown
Flap for Ulcerations with
Achilles Exposure

The authors delineate why this is a versatile procedure for limb salvage.

BY DAVID POUGATSCH, DPM AND KAREN SHUM, DPM

Introduction

A major challenge to reconstruc-
tive limb salvage is coverage of large
soft tissue defects with exposed ten-
don in the lower extremity. The di-
abetic ulcer, particularly involving
the exposure to the Achilles tendon,
remains a challenge for the foot sur-
geon. When these occur in patients
with adequate circulation, the reverse
sural artery (RSA) flap can serve as a
useful tool for their management.'*

Patients with wounds over an ex-
posed Achilles tendon are often faced
with a limb-threatening situation.
These ulcerations are notoriously dif-
ficult to treat because of their late clin-
ical presentation, often involving large
skin and soft tissue defects, extension
to the Achilles tendon, and insuffi-
cient local tissue for closure. Often
local simple treatment options have
failed. Often the wounds have not
responded to a trial of off-loading or
have healed with unstable scars and
are now subject to recurrent ulcer-
ation. Full-thickness soft tissue defects
can lead to exposure of deep struc-
tures, including the Achilles tendon
or calcaneus. In general, tendons are
prone to desiccation and often be-
come necrotic, resulting in increased
risk of infection. Wounds over the
Achilles tendon are particularly pre-
carious because the Achilles tendon
functions as a powerful lever arm for
propulsion during ambulation. It is
imperative that aggressive debride-
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ment is performed, but this often
leads to compromise or loss of ten-
don function. In certain populations,
this significantly increases morbidity
and mortality of patients. Therefore,
it is important to provide for adequate
wound coverage over the Achilles ten-
don in order to preserve function.
Although local flaps, such as the
advancement, rotation, and transposi-
tion flaps, comprised of skin and sub-
cutaneous tissue, can promote healing

The use of this flap is part of an
overall strategy for the management
of complex posterior ankle ulcerations
which require debridement, eradica-
tion of infection, and adequate wound
bed preparation. Once the ulceration
is sufficiently prepared, the patient is
ready for the construction of the RSA
flap. However, because of the variabil-
ity of the flap, a detailed angiogram
should be obtained prior to the proce-
dure to confirm adequacy of both the

The reverse sural artery flap is typically performed

as a distally based fasciocutaneous flap.

of smaller defects, larger ulcers are
better treated with flaps of vascular-
ized tissue. These are comprised of
muscle, subcutaneous tissue and skin.
These are the pediculated fasciocu-
taneous, adipofascial, and myocu-
taneous flaps such as the RSA flap.
As opposed to a local flap, RSA flaps
have an anatomically recognizable
arteriovenous system which permits a
greater arc of mobility, longer length-
to-width ratio, and an increased flap
perfusion. Although there is increased
risk to vascularity if the dissection
is extensive, there is no need for mi-
crovascular anastomosis. When the
ulceration is greater than 4cm located
at the posterior ankle, an RSA flap can
be performed.

dorsal and plantar circulation so that
the foot circulation will not be com-
promised because the RSA has been
mobilized. This commonly requires
complex angiographic imaging with
multiple views of the foot and selective
arterial catheterization. Often, it is use-
ful to supplement angiographic imag-

ing with Doppler studies (Figure 1).
The reverse sural artery flap is
typically performed as a distally based
fasciocutaneous flap. In this case, an
adipofascial flap was performed based
on the RSA, and then a split thickness
skin graft (STSG) was applied. The
vascularity of this flap is based on
the anastomosis between the peroneal
artery and the branches of the sural
Continued on page 130
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artery accompanying the sural nerve
and the lesser saphenous vein. Ideal
situations are those where there is
enough collateral circulation of the
distal leg but inadequate local tissue
for coverage—for instance, ulcers 4-6
cm, post-traumatic or post-infective,
that have an exposed Achilles tendon.
In such a scenario an STSG or local
flap may not be an option. Skin grafts
will not become incorporated when a
peritenon is lacking over the tendon.
Also, often skin grafts over mobile
tendons cause adhesion, resulting in
decreased tendon excursion or break-
down as late sequelae.

The advantages of the reverse sural
artery adipofascial flap include: easy
to dissect, not necessary to sacrifice
important arterial pedicle, wide rota-
tion arc is possible, and a microvas-
cular anastomosis is not necessary.
Disadvantages of the procedure include
the sacrifice of the sural nerve and

Figure |: Posterior ankle ulceration with ex-
posed Achilles tendon and large soft tissue de-
fect with proposed incision site marked.

donor site considerations. The donor
site requires primary closure or cover-
age with skin grafts. Contra-indications
to performing this procedure include:
small ulcerations that can be treated
with simpler methods, vascular insuf-
ficiency, complicated renal or cardiac
issues, non-ambulatory status, severe

infection, un-
salvageable
foot, and a
noncompliant
patient.

Intra-
operative
Pearls
Intra-op-
erative po-
sitioning is
in the prone
position. A
tourniquet is
recommended
to help with
visualization.

Figure 2: Intraoperative dissection with lesser saphenous vein, sural artery, and

The flap is sural nerve identified. 2B: Elevated muscle rotated and to be turned down over

marked along exposed Achilles tendon.
the axis of the

sural nerve. The defect is measured,
and the flap is marked on the posteri-
or calf area with the maximum length
parallel to the sural nerve. Intra-oper-
ative Doppler assessment can assist
with incision placement. The course of
the peroneal artery is marked. The last
perforating branch from the peroneal
artery is marked 5 centimeter above
the lateral malleolus tip. The pedicle
length can be evaluated with stretched
gauze. The skin incision can be linear,
curvilinear, Z shape, or T shape.

prevent shearing of the flap. The flap
can be mobilized to the defect through
a subcutaneous tunnel or not, and cov-
ered with STSG to prevent any com-
pression, or it can be left externally and
transected four weeks later (Figure 2).

The donor site can be closed
primarily if small, or an STSG can
be applied. A drain is typically used
under the flap.

One-stage vs. Two-stage
Current controversy exists on

The skin is incised
and lifted from the un-
derlying tissue. The lat-
eral and medial fascial
margins are incised. The
lesser saphenous vein, |
sural nerve, and sural |
artery are identified and |
ligated. A portion of the
gastrocnemius muscle
can be included in the
flap. The underlying
fascia is elevated from
the muscle proximal to
distal with a subfascial
dissection until reach-
ing the pivot point. The
deep fascia is included, |
taking care to keep the
paratenon covering the
Achilles tendon. When
the base of the flap is
wide enough, pedicle vi-

whether this procedure
should be performed as
a two-stage or one-stage
procedure. In general,
a two-stage is recom-
mended if a large pedi-
cle or arc of rotation is
planned, and to increase
local vascular supply by
opening the choke arter-
| ies. Supercharging pro-
cedures to increase flap
vascularity are beyond
the scope of this article
but can be a consider-
ation intra-operatively.
Extrinsic factors such as
poor flap design, exces-
| sive skin traction, inad-
equate flap size, twist-
ing or kinking of the
flap pedicle, excessive
compression, and inap-

sualization is not neces-
sary. The deep fascia can
be sutured to the skin to
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Figure 3: Donor site closed primar-
ily, and recipient site covered with
meshed split thickness skin graft
obtained from ipsilateral thigh.

propriate flap design in
traumatized or radiated
Continued on page 131
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tissue may lead to flap failure. Other
reasons which may lead to flap com-
plications include arteriosclerosis, hy-
potension, thrombosis, infection, and
hematoma (Figure 3).

Conclusion

Coverage of large soft tissue de-
fects with a reverse sural artery flap is
a versatile procedure for limb salvage.
It is a thin durable flap with good vas-
cularity and relatively few co-morbid-
ities. This is especially beneficial in
Achilles tendon wounds where cov-
erage is not always easily attainable.
Granulation tissue does not form well
over the tendon, and skin grafting is
often not suitable over a highly mobile
tendinous structure. Additional ben-
efits of a reverse sural artery flap are
that it is much quicker and has fewer
co-morbidities than free muscles flaps
which require long and tedious dissec-
tion along with more donor site mor-

bidity. Reverse sural artery flaps can
also be used to cover the calcaneus
and deep heel wounds. PM
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