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Summary: This study introduces the options for supercharging and aug-
menting venous drainage of an anterolateral thigh free flap. Clinical indi-
cations and options for additional microvascular anastomoses are reviewed
in 5 consecutive patients. The indications were simultaneous mucosal and
cutaneous defects, divergent mucosal defects, and extensively wide and
long cutaneous defects. Three additional vascular pedicles were anasto-
mosed: the transverse branch of the lateral circumflex (n = 3), a perforator
coming directly off the superficial femoral artery (n = 1), and a posterior
perforator from the profundus femoral artery (n=1). The anastomosis of a
separate pedicle from the superior, medial, and/or posterior-lateral thigh
may be a useful technique when confronted with an extensive defect that
may not reliably be reconstructed with a routine anterolateral thigh flap
based on a single perforator. (Plast Reconstr Surg Glob Open 2014;2:¢135; doi:

10.1097/GOX.0000000000000088; Published online 17 April 2014.)

he anterolateral thigh (ALT) free flap has be-
come the most widely used fasciocutaneous
free flap for head and neck reconstruction.'
However, there has been no report demonstrating
the indications or options for increasing arterial in-
flow and venous outflow to an ALT flap based on
separate vascular pedicles.
The overall size of the ALT flap is dependent on
the number and location of perforators. Large series
of ALT free flaps report flaps with average dimensions
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of approximately 8x23 cm.? What remains uncertain
is the maximum dimensions of an ALT flap that can
be harvested based on a single perforator. Moreover,
given that the perforators of the ALT flap sequentially
arise from the descending branch of the circumflex
artery as it descends down the thigh, it is likely that a
long ALT flap can be more reliably harvested than a
wide ALT flap. Multiple skin islands can also be cre-
ated from an ALT flap either with a strip of de-epithe-
lialization between the 2 skin islands or with complete
division of the skin paddle if 2 separate perforators
exist, each supplying a separate island of skin.

The purpose of this article is to introduce the op-
tions and indications for supercharging and venous
augmenting an ALT flap when confronted with an
extensive head and neck defect that may not reliably
be reconstructed with a routine ALT flap based on a
single perforator.

We present 5 consecutive patients who under-
went reconstruction with an ALT flap with an addi-
tional vascular pedicle at the University of Colorado
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between July 2009 and October 2013. Clinical indi-
cations and outcomes included site of defect, size of
flap, vessels used for anastomosis, flap success rate,
and complications.

Surgical Planning for Harvesting an ALT Flap with a
Second Vascular Pedicle

The harvest of an ALT flap with a second pedicle
begins with the identification with a Doppler of pos-
sible perforators (Fig. 1) in the superior, medial, and
posterior-lateral thigh. A template of the head and
neck defect is then transferred to the thigh where
it is centered over the dominant ALT perforator(s)
identified by Doppler. If because of the size of the
defect, the anticipated free flap overlies the site of
perforators in the superior, medial, and/or poste-
rior-lateral thigh (in addition to those perforators
supplying a midthigh ALT), then these perforators
are dissected back to their pedicle of origin so that a
second pedicle can be used for anastomosis.

A single dominant perforator from the descend-
ing branch of the circumflex was captured in each
ALT flap and a second perforator based on a sec-
ond pedicle (Table 1). Three additional vascular
pedicles were anastomosed: the transverse branch of
the lateral circumflex sending a perforator through
the distal fascia latae (Fig. 2), a branch coming
directly off the superficial femoral artery (SFA)
(n=1) sending a perforator through the rectus fem-
oris muscle, and a branch originating from the pro-
fundus femoral artery sending a perforator to the
lateral thigh that traversed the vastus lateralis and bi-
ceps femoris (n=1). The indications were simultane-
ous mucosal and cutaneous defects (patients 1 and
3), divergent mucosal defects (patient 2), extensively
wide and long cutaneous defects (patients 1 and 4),
and the intraoperative concern that the main arte-

Table 1. Patients, Defects, and Flap Characteristics

PRS GO ¢ 2014

Fig. 1. Microvascular options for supercharging an ALT flap.
A, Skin paddle for an ALT free flap based on a perforator(s)
from the descending branch from the lateral circumflex ar-
tery (labeled a). b, Perforator from transverse branch of LCFA.
¢, Perforator from the ascending branch of LCFA. d, Perfora-
tor from rectus femoris branch of the descending branch of
LCFA. e, Perforator from superficial femoral artery. f, Perfora-
tor from profunda femoris. B, Possible pedicles for a second
anastomosis. LCFA indicates lateral circumflex femoral artery.

rial pedicle to the ALT would prove to be inadequate
(ie, vessel diameter < 1 mm; patient 5). All flaps were
successfully harvested (ie, no flap failures, fistulas,
and acute wound breakdowns).

In this study, the primary advantages of incorpo-
rating a second vascular pedicle were the ability to

Flap Size  Origin of Second Anastomoses:
No. Patient Defect (cm) Pedicle Arterial /Venous
1. 48-year-old male Hemi-palate, maxilla, and skin 12x27 Transverse LCA FA; STA/E]; IJ side branch
of entire cheek
2. 69-year-old male Total glossectomy and bilateral 9x13 Transverse LCA FA; STA/E], facial vein; 2 IJ
tonsillar fossae side branches
3. 56-year-old female  Total pharyngectomy and cervi- 9x16 Transverse LCA TCA; STA/TCV; E]
cal skin
4. 60-year-old male Near-total scalp 15x18 SFA Sup. TA; occipital /facial
vein with vein graft; post-
auricular vein
5. 58-year-old male Near-total glossectomy 8x14 PFA STA; FA/]] side branch; EJ

and IJ side branch

EJ, external jugular vein; FA, facial artery; IJ, internal jugular vein; LCA, lateral circumflex artery; PFA, profundus femoral artery; STA, superior
thyroid artery; Sup. TA, superficial temporal artery; TCA, transverse cervical artery; TCV, transverse cervical vein.
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Fig. 2. Case 2. A, Total glossectomy and bilateral tonsillar fossae defect with exposure of
bilateral carotid arteries. B, ALT free flap with pedicles from the transverse and descending
circumflex system. C, Flap inset into the tonsillar fossae. D, Tongue reconstruction.

increase the surface area of the flap and/or reliably
to allow independent movement of different cutane-
ous sections of the flap. Such advantages may not
be realized with a routine ALT flap raised on one
perforator. Given that the majority of head and neck
defects are usually 9cm or less in width,? a clinical
study has not yet evaluated the maximum width of
an ALT flap.

As illustrated in patient 4, a separate medial ped-
icle can also be harvested, which allowed the width
of the ALT flap in this case to be 15 cm. The vascular
supply of a medial pedicle comes from perforating
arteries that can potentially arise from 2 locations:
the rectus femoris branch of the descending branch

of the lateral circumflex femoral artery or directly
off the SFA.* Flaps based on perforators arising from
the SFA have short pedicles of 3-5cm. One needs to
consider this short length in choosing how to inset
the flap and which vessels will be used for the second
anastomosis. In our case, the second anastomosis was
done to the occipital artery and a postauricular vein.

The superior and posterior-lateral pedicles that
were used for an additional anastomosis were based
on perforators that respectively arose from the trans-
verse branch of the lateral circumflex femoral artery
and from the profundus femoral artery. Each of
these pedicles could have supported a proximal ALT
and a lateral thigh free flap, respectively.” If present,
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perforators from the ascending® or oblique branch
from the lateral circumflex system could also serve as
a second pedicle to supercharge an ALT flap.

The main indications for a second pedicle were
simultaneous mucosal and cutaneous defects and
divergent mucosal defects. Total pharyngeal de-
fects with an anterior cervical skin defect can be
reconstructed with tubed ALT with an area of the
flap de-epithelialized to allow the flap to be turned
over for cervical skin replacement. In our case,
the area between the 2 perforators was de-epithe-
lialized, but each skin island was also provided an
independent venous outflow and arterial inflow
because of the additional anastomoses. In similar
manner, coverage of the carotid arteries bilaterally
exposed in the tonsillar fossae was successfully per-
formed by partially dividing the ALT flap between
the 2 perforators which were each perfused by sep-
arate pedicles.

The anastomosis of a separate pedicle from
the superior, medial, and/or posterior-lateral
thigh may be a useful technique when confronted
with an extensive defect that may not reliably be
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reconstructed with a routine ALT flap based on a
single perforator.
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