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The reconstruction of soft tissue defects around the knee still
challenges plastic surgeons. Many surgical options can be
chosen, including various locoregional flaps and even free
flaps.1–3 The distally based anterolateral thigh (dALT) flap
utilizes the reverse bloodflow from the descending branch of
the lateral circumflex femoral artery (d-LCFA) and is com-
monly used to reconstruct knee defects. The vascular anas-
tomosis between the d-LCFA and the superior lateral

genicular artery and the reverse flow from the d-LCFA
constitute the anatomical basis of the dALT flap.4

Although usage of the dALT flap has been reported,
anatomic variations in the vascular supply of the flap as
well as the variable location of the dominant perforators
remain a major concern for surgeons.5 In cases where the d-
LCFA is hypoplastic or suitable perforators from the d-LCFA
are unavailable, elevating a dALT flap could be difficult. In the
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Abstract Reconstruction of soft tissue defects around the knee is challenging, and the most
common solution is to use various locoregional flaps or, in some difficult cases, a free
flap. The distally based anterolateral thigh (dALT) flap is a commonly used flap that
relies on reverse blood flow from the descending branch of the lateral circumflex
femoral artery (d-LCFA). Here, we present the case of an anteromedial knee recon-
struction using a dALT flap after resection of a pleomorphic undifferentiated sarcoma.
The tumor resection resulted in a 14� 7 cm defect, and a dALT flap, measuring
20�8 cm was elevated. During the surgery, we found a robust oblique branch of
the LCFA (o-LCFA) sending off two sizable perforators to the anterolateral thigh region,
whereas the d-LCFA was relatively small with no usable perforators. Therefore, we
harvested a dALT flap relying on reverse flow from the o-LCFA. The patient’s
postoperative course was uneventful, and the flap survived without complications.
This report demonstrates that reverse flow from the o-LCFA may be an alternative to
nourish a dALT flap in cases where the d-LCFA is hypoplastic or suitable perforators from
the d-LCFA are unavailable.
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following case, we present knee defect coverage by using a
dALT flap based on reverse flow from the oblique branch of
the LCFA (o-LCFA). To the best of our knowledge, this is the
first report of this type of dALT flap to appear in the
literature.

Case

A 63-year-old woman presented with an undifferentiated
pleomorphic sarcoma on her left anteromedial knee. Perfo-
rators were explored using the hand-held Doppler along the
line connecting the anterior superior iliac spine and the
superolateral border of the patella. Three perforators were
identified and marked on the skin (►Fig. 1A). Preoperative
computed tomography angiography revealed a well-devel-
oped o-LCFA, while the d-LCFA seemed to be hypoplastic
(►Fig. 1B).

Theflapwas raised using a previously describedmethod.6

The medial margin of the flap was first incised down to the
deep fascia and the lateral intermuscular septum was
opened. The overall characteristics of the LCFA were ob-
served. A robust oblique branch was found that originated
from the descending branch; this oblique branch sent one
septocutaneous perforator and one musculocutaneous per-
forator to the anterolateral thigh skin. The descending branch
traveled along the medial border of the vastus lateralis
muscle without sending off any sizable perforators
(►Fig. 2). The flapwas elevated based on the two perforators
from the o-LCFA. The antegrade flow from the proximal end
of the o-LCFAwas temporarily blockedwith a vascular clamp.
One hour later, we found that the flap had a good arterial
supply and venous drainage. The proximal oblique branch
was then ligated and cut. To increase the length of the
vascular pedicle, and more importantly, to maximally pro-
tect the vascular connection between the o-LCFA and the
vascular network of the knee joint, we preserved a cuff of
vastus lateralis muscle at the distal end of the vascular

pedicle (►Fig. 3). The flap was rotated 180degrees and
transferred to the recipient site through a subcutaneous
tunnel to reconstruct the defect with primary closure of
the donor site. The flap showed a good arterial supply and
venous drainage (►Fig. 4A).

The patient’s postoperative course was uneventful. The
flap completely survived without any major complications.
Three weeks after the surgery, the stitches were removed,
and the patient was encouraged to start ambulatory training.
At the 6-month follow-up, the flap had completely healed
(►Fig. 4B), and good functional and aesthetic results were
obtained.

Discussion

Since its description,7 the dALT flap has become one of the
commonly used methods for reconstructing defects around

Fig. 1 (A) Preoperative view showing the location of the sarcoma and
flap design. (B) Preoperative computed tomography (CT) angiography
reveals a well-developed oblique branch (OB) originating from the
descending branch (DB). The DB itself appeared hypoplastic.

Fig. 2 (A) A robust oblique branch (OB) originating from the
descending branch (DB) and sending off one septocutaneous perfo-
rator (SCP) and one musculocutaneous perforator (MCP) to the
anterolateral thigh region. The descending branch travels along the
medial margin of the vastus lateralis muscle without sending off any
sizable perforators. (B) This schematic diagram shows the overall
arborization of the lateral circumflex femoral artery and anatomical
basis for harvesting a distally based anterolateral thigh flap.

Fig. 3 (A) A distally based anterolateral thigh flap based on one
septocutaneous perforator (SCP) and one musculocutaneous perfo-
rator (MCP) originating from the oblique branch (OB) was completely
elevated. (B) This schematic diagram illustrates the anatomical basis
of the distally based anterolateral thigh flap based on the perforators
from the OB of the lateral circumflex femoral artery (LCFA).

Archives of Plastic Surgery Vol. 49 No. 3/2022 © 2022. The Korean Society of Plastic and Reconstructive Surgeons. All rights reserved.

Novel Thigh Flap Circulation Wang et al. 445



the knee.8 A consistent and reliable vascular anastomosis
exists between the d-LCFA and the articular geniculate
network, particularly the superior lateral genicular artery,
which constitutes the anatomical basis for the dALT flap
procedure. Wong et al9 first described the o-LCFA, which
travels between the transverse LCFA and d-LCFA and sends
perforators into the anterolateral thigh skin. A proximally
based or free anterolateral thigh flap can be elevated based
on the o-LCFA. Additionally, when elevating an anterolateral
thigh myocutaneous flap, the muscle component can be
nourished by the d-LCFA, while the cutaneous component
may become necrotic because the blood supply to the skin
comes entirely from the o-LCFA. This relatively rare condition
has been defined as the “oblique branch trap.”10

If the perforators originate from the oblique branch and
there is a long enough common trunk between the oblique
and descending branches, a dALT flap can still be elevated;
this type of flap relies on the o-LCFA perforator and reverse
flow from the d-LCFA.5,6 The most notable advantage of this
type of dALT flap is that it can have a very long vascular
pedicle, ensuring that the flap can be transferred a greater
distance. However, the biggest disadvantage of this approach
is that it necessitates cuttingoff themain trunkof the d-LCFA,
which can compromise the blood supply to the thigh
muscles.5,11 Under similar preconditions, we have success-
fully elevated a dALT flap based on the perforating vessels
from the o-LCFA; the flap itself was nourished by the reverse
flow from the oblique branch. To the best of our knowledge,
this is the first description of this kind of dALT flap.

During the surgery, we found that the oblique branch was
larger and sent off two sizable perforators to the anterolateral
thigh region. On the contrary, the descending branch was
comparatively small. No usable perforators could be identified
originating from the descending branch. After elevating the
flap, we temporarily blocked the antegrade flow from the
proximal oblique branchwith a vascular clamp.We found that

the dALT flap had good arterial blood supply and venous
drainage. We then elevated a dALT flap based on the reverse
flow from the o-LCFA. The transverse, descending, and rectus
femoris branches of the LCFA could be spared, thereby greatly
reducing the difficulties surrounding the surgery, donor-site
morbidities, and devascularization of the pertinent muscula-
ture. Insteadof further intramuscular dissectionof the oblique
branch in the vastus lateralis muscle, a cuff of this muscle was
preserved around the distal end of the oblique branch to avoid
compromising the vascular anastomoses between the o-LCFA
and thesuperior lateralgenicular arterywithin themuscle. It is
worth noting that clamping of theproximal vascular pedicle to
ensure an adequate perfusion from the distal portion of the o-
LCFA with either testing of skin bleeding or intraoperative
angiography is always advisablebeforeflap transfer.12Even for
the dALT flap based on the d-LCFA, adequate perfusion of the
flap must be determined before the flap transfer, since not all
descending branches have anastomosis with the superior
lateral genicular artery.13

Previous studies have suggested that the oblique branch
terminates in the substance of the vastus lateralis muscle
without retrograde inflow5; as such, the perfusion of a dALT
flap based on reverse flow from the o-LCFA may not be
reliable. Nevertheless, our case confirmed the existence of
vascular connections between the o-LCFA and the articular
geniculate network. However, it is inappropriate to drawany
positive conclusion from a single case. Further anatomic
studies and clinical observations are needed to investigate
the anastomotic characteristics of this vascular connection.
The reliability of elevating this dALT flap should also be
evaluated. Even so, we believe that this new type of dALT
flap is worthy of consideration by surgeons in cases where
the d-LCFA is hypoplastic or suitable perforators from the d-
LCFA are unavailable.
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