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Summary: The reconstruction of defects around the knee often poses a
challenge due to the limited availability of local soft tissues. Indeed, this
same problem is encountered when attempting to revise a below-knee am-
putation stump. Moreover, due to a paucity of recipient vessels in those
who have undergone previous amputation secondary to trauma, free-flap
reconstruction is often challenging and not always successful. We report
a case of a reverse anterolateral thigh (ALT) flap used to revise a long
below-knee amputation stump. Previous reports in the literature attest to
the versatility of the reverse ALT to cover defects around the knee and
proximal tibia, but to our knowledge, this is the first report of a reverse ALT
reaching to the mid-tibial level. (Plast Reconstr Surg Glob Open 2013;1:e88;

doi: 10.1097/GOX.0000000000000030; Published online 24 December 2013.)

everal local options exist for the reconstruc-

tion of defects around the knee joint'*; how-

ever, the success and versatility of these flaps
are limited by their relatively short pedicle lengths
and small size of the skin flaps. For these reasons,
the reverse anterolateral thigh (ALT) has become
a popular choice in the reconstruction of knee and
occasionally proximal tibial defects due to its long
pedicle length, large skin flap size,” and the ability
to harvest vascularized tensor fascia lata with the flap
to reconstruct the extensor mechanism of the knee
(Table 1).° When tackling defects that extend to the
level of the middle third of the tibia, however, lo-
cal fasciocutaneous, muscle, or free flaps tend to be
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used. Indeed, this area is perceived to be beyond the
arc of rotation of a reverse ALT. However, we present
a case recently encountered at our institution where
areverse ALT pedicled to the mid-tibial level was suc-
cessfully performed to revise a below-knee amputa-
tion (BKA) stump.

A 30-year-old patient presented with an intractable,
unstable scar over the distal aspect of his long BKA
stump that was hindering his ability to wear a pros-
thesis (Fig. 1). He declined tibial shortening and pre-
ferred to undergo a reconstructive procedure. Plans
were therefore made to debride the area of unstable
scar (Fig. 2) and reconstruct with a trapezius perfora-
tor flap (TPF). This option was selected as the patient
wanted to avoid further scarring to either leg, and as
we were planning to perform the microvascular anas-
tomosis to the popliteal vessels in the lateral decubitus
position, the TPF represented a flap that could be con-
veniently harvested while maintaining this patient po-
sition. Unfortunately, however, the TPF failed due to
venous congestion secondary to postoperative pedicle
compression. Indeed, given the paucity of recipient
vessels and our desire to avoid another microanasto-
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Table 1. Summary of Local ALT Flaps to Distal Defects Reported in the Literature

Vascular Inflow + Means
Author Year Source of Transfer Reach of Flap
Our case 2013 Taiwan Reverse flow island pedicle  Mid-tibial 1/3
Demirseren' 2011 Jowrnal of Plastic, Reconstructive & Aesthetic Surgery ~ Reverse flow island pedicle  Proximal tibia
Liu et al™ 2010 Annals of Plastic Surgery Reverse flow island pedicle  Knee
Fujiwara et al'® 2010 Microsurgery Antegrade advancement Knee
Heo et al* 2010 Journal of Plastic, Reconstructive & Aesthetic Surgery — Reverse flow island pedicle Knee
Chen et al® 2007 Plastic and Reconstructive Surgery Antegrade propeller Knee
Gravvanis etal® 2006 Microsurgery Reverse flow island pedicle  Knee
Pan et al’ 2004  Plastic and Reconstructive Surgery Reverse flow island pedicle  Proximal tibia

mosis to the popliteal system, we selected a reverse
ALT for secondary reconstruction. A proximal perfo-
rator was identified using hand-held Doppler, and a
15 x8 cm skin paddle was designed around this. Choos-
ing a proximal perforator is of paramount importance
as it results in maximal pedicle length when raising the
ALT as a reverse flow flap. The flap was then raised
on one musculocutaneous perforator and dissection
continued distally along the descending branch of the
lateral circumflex femoral artery (LCFA). A vascular
clamp was then applied to the proximal LCFA to con-
firm good dermal bleeding of the skin flap based on
retrograde flow through the distal communicating
branches of the LCFA and the lateral superior genicu-
late artery (LSGA) and profunda femoris. Once this

Fig. 1. Preoperative appearance of BKA stump.

was confirmed, we could confidently ligate the LCFA
proximally and continue with the distal dissection.
As we needed a very long pedicle, we had to dissect
to within the vicinity of the communicating branch-
es between the descending branch of the LCFA and
the LSGA/profunda femoris. At this point, located
between 3 and 10cm above the lateral patella,” we in-
cluded a cuff of vastus lateralis (Fig. 3) to preserve all
collateral communications between these 2 systems
and prevent any vascular compromise to the flap.
We then rotated the flap 180 degrees and were able
to inset under no tension into the defect over the dis-
tal tibial stump. The donor site closed primarily and
no postoperative complications were encountered.
The resurfaced tibial stump and donor site both sub-
sequently healed well (Fig. 4), and the patient is now
fully mobile using a below-knee prosthesis.

Fig. 3. Reverse ALT raised on proximal perforator with cuff of
vastus lateralis protecting the pedicle distally.

Fig. 2. BKA stump post debridement.
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Fig. 4. Postoperative appearance at 2 mo.
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The reverse ALT is a well-recognized reconstruc-
tive option when tackling defects around the knee
and upper third of the tibia.*® The vascular basis
for the reverse ALT is the anastomosis between the
descending branch of the LCFA and the LSGA or
profunda femoris, which is located approximately 3—-
10 cm above the lateral superior patella border.” The
skin flap itself is nourished by musculocutaneous or
septocutaneous perforators of the LCFA system, and
the arc of rotation of the flap is a circle, the radius of
which is equal to the distance between the perforat-
ing vessel at its point of entry into the flap, and the
pivot point, located at the distal most extent of the
descending branch of LCFA dissection. Local flap
options around the knee and proximal tibia have
short pedicles and are of limited size; moreover, the
recipient vessels for possible free-flap reconstruction
are deep and can therefore be technically demand-
ing to access and anastomose to. In this setting, the
reverse ALT has grown in popularity.®'*

When tackling the problem of revising a BKA
stump, it is important to maintain tibial length to
reduce the work required by the hamstrings and
quadriceps to flex and extend the prosthesis while
ambulating. Some authors recommend the use of
a free latissimus dorsi (LD) to provide muscular
coverage of amputation stumps,'>'® whereas others
suggest a variety of free flaps depending on the situ-
ation.” In the case of harvesting a free LD, the resul-
tant weakness in ipsilateral arm adduction may be a
consideration in a young active patient. Indeed, the
relative extra upper body work required by patients
during the rehabilitation process after losing a limb
may well make the LD a less attractive reconstructive
option in this setting. Moreover, with any free-tissue
transfer to a BKA stump, the ease with which the re-
cipient vessels can be accessed and their inherent
quality remains a challenge and can be a source of
complications.

The reverse ALT was first described by Zhang'
in 1990 and has since become a popular choice in
the reconstruction of large defects around the knee,
proximal tibia, and even proximal calf."*!-'* With
its extremely long pedicle, wide arc of rotation, and
large skin flap size, it certainly is a versatile recon-
structive option. Moreover, the need to access deep
recipient vessels is avoided and donor site morbid-
ity is minimal.'® Drawbacks include the long pedicle
dissection, especially if the flap is raised on perfora-
tors of the transverse branch of the LCFA, and risk
of venous congestion or arterial compromise due to
pedicle compression or kinking upon transfer. In-
deed, venous congestion secondary to a long retro-
grade venous outflow is a fear among reconstructive
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surgeons with this flap. This was not encountered
with our case; however, if encountered, this can be
overcome by supercharging a vein from the flap to a
superficial vein around the knee.

We feel that in situations where local options are
not available, and the recipient vessels are unreliable
or challenging to access, the reverse ALT represents
a robust and relatively straightforward reconstruc-
tive strategy when dealing with defects around the
knee, proximal tibia, and even those approaching
the middle tibial third. It is a useful option when
faced with the challenge of revising a BKA stump,
avoids the need to access deep recipient vessels, and
results in minimal donor site morbidity.
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