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ABSTRACT

The indications for a free flap for reconstruction of
extensive thigh defects are relatively uncommon. Reasonable
recipient vessel site will always be of paramount importance
Conflicting data have been reported on the outcome of the
transferred flaps, depending on the vessel used or the location
of anastomosis. The major femoral vessels, usually accessed
via the medial thigh, would be a conventional selection. If
these are at risk within the zone of injury, or if the defect is
more lateral, the descending branch of the lateral circumflex
femoral vessels might be a more suitable alternative Sometimes
the defect is more posterior and in this situation neither lateral
or medially suited vessels would be helpful and another
recipient vessels posteriorly should be selected. The purpose
of this article is to review the role of microsurgery in recon-
struction of thigh defects and to establish an algorithm for
proper selection of recipient vessels for free tissue transfer
to the thigh.

INTRODUCTION

Soft tissue defects of the thigh can result from
run-over accidents, war injuries, chemical burns,
radical resection of soft tissue sarcomas and post
irradiation necrosis. Usually the resulting defects
can be reconstructed in a straight forward manner
using skin graft or available local flap [1]. Free
tissue transfer is uncommon in the thigh region
due to the generous muscle bulk surrounding the
femur bone. Yet sometimes, free-flaps may be
indicated in reconstruction of extensive muscle
and skin thigh defects resulting either from trauma
or tumor excision. They are also indicated in cases
of infected exposed femoral bone or vital structures
in the thigh (vessels, nerves, tendons, prosthesis).
Finally they are indicated in cases of severe contour
deformity and functional muscle deficit of the
thigh.

The Selection of an appropriate recipient vessel
in the thigh is an important issue as the proper
donor site selection. It should be outside any zone
of injury that preferably can be reached without
the need for vein grafts [2]. Unfortunately, the
published details about potential recipient sites
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and their exposure in the thigh are limited [3,4].
Vessels around the knee may suffice as the recipient
site to allow coverage the most distal thigh defects.
The popliteal vessels had a 'classic' role at least
for knee reconstruction [5,6]. The distal superficial
femoral vessels [7,10] and its descending genicular
branch [5,10] and the descending branch of the
lateral circumflex femoral (LCF) [5] have also been
used for knee salvage. For the remainder of the
thigh, there is a paucity of information, although
Strauch and Yu have described exposure of the
common femoral, superficial femoral and profunda
femoris vessels as large-vessel options [11]. Muscle
splitting approach was used on the superior and
inferior gluteal vessels for the preparation of a
recipient vessel in free-tissue transfer to the sacral,
gluteal and ischial regions [12]. Usually there is a
prolonged thinking interval while choosing a re-
cipient vessel during performing free flap recon-
struction to the thigh region, aiming to have suc-
cessful vascular anastomosis without endangering
limb vascularity.

PATIENTS AND METHODS

From November 2002 to April of 2006 thirteen
consecutive, microvascular, free tissue transfers
were performed for reconstruction of twelve thigh
defects in twelve patients (Table 1). The causes
requiring soft-tissue coverage included trauma (4),
unstable scars (2), severe contour deformity (3)
femoral bone defect (1) and exposed femoral pros-
thesis (2). In one patient there was flap loss due
to delayed venous thrombosis and another free flap
was used to cover the defect in a later session. The
age of the patients ranged from 6 to 45 years. The
study was conducted in the Department of Plastic
Surgery of Ain Shams University Hospitals from
November 2002 till April 2006 the mean follow-
up was 23 months (range, 6 to 33 months). Defect
size ranged from 8 x15 cm to 28 x 14 cm.



All patients were operated upon under general
anesthesia. All the free flaps to the thigh defects
were done as a delayed reconstruction, except
patients with exposed femoral and knee prostheses
where simultaneous reconstruction with orthopedic
team was performed. In all cases of unstable scar-
ring and contour defects excision of the scar tissue
was done till reaching healthy bed and edges. Cases
of trauma were operated upon by a first and second
look debridement followed by the definitive micro-
vascular reconstruction. In one case with combined
bony and soft tissue loss, reconstruction of soft
tissue defect was first done utilizing the ipsilateral
distally based rectus abdominis myocutaneous flap
then a vascularized fibular graft was applied to the
femur bone defect using the transposed inferior
epigastric vessels included in the myocutanous
flap as the recipient vessel. In ten patients the
donor flap was the latissimus dorsi muscle or
myocutaneous flaps. In the remaining two the
rectus abdominis muscle flap and vascularized
fibular grafts were used. Arterial micro-vascular
anastomosis was done first in all the cases followed
by the venous one. In cases where SFA was the
recipient artery, end to side anastomosis was used
but cases with recipient artery other than SFA; the
end to end anastomosis was performed. In each
flap venous anastomosis was done with the two
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veins, either with the two venae comitants accom-
panying the recipient artery, or with one of them
and a transposed branch of the great saphenous
vein. All patients were given a single prophylactic
dose of heparin according to their body weight at
the time of release of the micro-vascular clamps.
All flaps were monitored every 15 minutes in the
first hour then every half hour for the next six
hours then hourly for 2 days and then twice daily
for the next eight days. Flaps donors were closed
primarily leaving suction drains. The first dressing
of the flaps was done on the third day post opera-
tively then every other day for one week then
STSG was applied to the transferred muscle flap.

RESULTS

Twelve soft tissue defects of the thigh were
reconstructed using thirteen free flaps. Eleven free
flaps survived completely and one flap became
completely necrotic due to delayed venous throm-
bosis by the ninth day. This flap needed
debridement and reconstruction by another Latis-
simus dorsi muscle flap. All surviving flaps pro-
vided satisfactory coverage for the defects and the
underlying exposed bone or prostheses without
occurrence of infection and gave a reasonable thigh
contouring (Figs. 1,2,3).

Table (1): Free flaps used, defect site, etiology, recipient vessels.

Inf. gluteal v.

GSV

GSV

LCF-desc.br.

LCF-desc.br

GSV

GSV

LCF-desc.br

GSV

GSV

LCF-desc.br

GSV

Vein

Inf. gluteal a.

SFA

SFA

LCF-desc.br.

LCF-desc.br

SFA

DIEA

LCF-desc.br

SFA

SFA

LCF-desc.br

SFA

Artery

Trauma

Contour defect

Contour defect

Femoral prosthesis

Trauma

Unstable scar

Chemical burn

Trauma

Contour defect

Exposed prosthesis

Trauma

Unstable scar

Etiology

Posterior

Anterolateral

Anterolateral

Distal Lateral

Distal Lateral + knee joint

posterolateral

Mid shaft femur

Distal Lateral + knee joint

Anterolateral

Distal lateral + knee joint

Lateral + knee joint

Anterolateral

Thigh defect

LD

LD

LD

RA

LD

LD myocut.

Fibula

LD

LD

LD myocut.

LD

LD myocut

Flap

LD  : Latissimus dorsi.
LD myocut: Latissimus dorsi myocutaneous flap.
RA  : Rectus abdominis flap.
GSV: Greater saphenous vein.

LCF-desc.br.: Descending branch of the lateral circumflex femoral.
SFA  : Superficial femoral artery.
Inf. gluteal a: Inferior gluteal artery.
DIEA: Deep inferior epigastric artery.
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Fig. (1-A): Unstable scarring of distal lateral thigh and knee
region with unhealthy skin between the 2 incision
lines.

Fig. (1-B): P-A X-ray showing malpositioned protheses.

Fig. (1-C): Newly applied plate fixation with soft tissue defect
that needs cover.

Fig. (1-D): Free Rectus Abdominis muscle flap covering the
defect after anastomosis of with descending
branch of Lateral Circumflex Femoral LCF vessels.

Fig. (1-E): Lateral Circumflex Femoral (LCF) descending.
branch brought superficial for easy exposure and
manipulation while performing the microvascular
anastomosis with Deep Inferior Epigastric (DIE)
vessels.

Fig. (1-F): Late postoperative with applied skin graft to rectus
abdominis muscle.
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Fig. (3-B): Coverage of femoral bone defect with Latissimus
dorsi muscle flap.

Fig. (2-A): Lateral view showing posterior thigh defect with
 extensive muscle loss & contour defect.

Fig. (2-B): Extensive posterior thigh defect with exposure of
sciatic nerve. Down to the left appears the throm-
bosed popliteal artery.

Fig. (2-C): Applied Latissimus dorsi muscle flap to posterior
thigh defect.

Fig. (2-D): Late postoperative with Latissimus dorsi muscle
flap and applied skin graft.

Fig. (3-A): Soft tissue defect of distal lateral thigh region,
with femoral bone exposure.

Fig. (3-C): Healed STSG on applied latissimus dorsi flap to
distal lateral thigh defect, with accepted thigh
contour.



DISCUSSION

Extensive soft tissue thigh defects may result
from war injuries, run-over accidents, chemical
burns, radical resection of soft tissue sarcomas and
post irradiation necrosis. The indications of free
flap reconstruction in thigh defects are relatively
uncommon. This is mainly due to the generous
muscle bulk surrounding the femur bone but some-
times, extensive soft tissue thigh defects necessitate
microvascular reconstruction. A challenging situ-
ation usually arises if the defect is extensive, distal
lateral, posterior, or around the knee joint. In these
regions local flaps are few and their use is so
limited.

Although little has been specifically reported
regarding potential recipient vessels exposure in
the thigh [3,4], any of the major vessels including
the common femoral, superficial femoral, profunda
femoris, or popliteal would be straight forward
options suitable in most circumstances [5-7,10,11].
These options may be already compromised or put
at risk if used. So it is better not to be the first
choice as recipient vessels in the thigh. Other
measures like prefabricated arterio-venous loop
between femoral artery and vein, [12] or using the
wrist as the free flap carrier [13] had all been
proposed to establish a viable recipient. However,
survival rate of free flaps with interposition vein
grafts ranged from 70-100% in different hands [14]

making the vein graft an unsafe method. The ''wrist
carrier'' tactics increased the risk of vascular pedicle
injury [15]. Here the presence of a reliable recipient
vessel which is near to the defect and does not
endanger major vessels or limb vascularity will
be of great help. Conflicting data have been re-
ported on the outcome of the transferred flaps,
depending on the vessel used or the location of
anastomosis.

The inferior gluteal vessels were presented as
recipient vessels for free tissue transfer to the
posterior thigh mainly to gluteal and ischeal regions
[16]. On the other hand the vascular pedicle of the
anterolateral thigh flap (Lateral circumflex femoral
vessels LCF descending branch) was another al-
ternative recipient vessels for free tissue transfer
for both distal lateral and anteromedial regions of
the thigh [10,17,18]. It had the advantage of being
long and can be easily brought out and maneuvered
superficially while performing the microsurgery
(Fig. 1-D). Other advantages include the constant
anatomical coarse [19] and the good length and
caliber which simplify end-to-end anastomosis.
Finally, no major limb vessel is put at risk with

this choice. It has been also used as reverse-flow
recipient vessel for free flaps to lateral knee region
[18]. Also superior medial genicular vessels, de-
scending genicular vessels, sural vessels, the medial
inferior genicular artery and the anterior tibial
artery have been reported as recipient vessels in
the knee joint region and also have been used for
knee salvage [1,5,7,10]. Hung et al. and Chen et al.
[23,24] had employed perforating arteries of the
deep femoral vessels as recipient to support a free
flap. But they have the disadvantage of being
located deep down and very difficult to access
[15].

To our knowledge there is no algorithm sug-
gested before for the selection of the recipient
vessels in microvascular reconstruction of the
thigh. In every case, all the currently feasible
options for recipient vessels were included and
the opinions of the other surgeons were reviewed.
Variables, including the site and size of the injury,
the flap used in reconstruction, the donor and
recipient vessels, were identified and recorded in
the thigh free flap sheet After reviewing thirteen
consecutive free tissue transfers to the thigh, an
algorithm for the proper selection of a recipient
vessel was suggested. The most important factor
in selection of recipient vessel was the site of
injury, site of planned micro-vascular anastomosis
and the flaps used for microvascular reconstruc-
tion.

1- The site of injury and the vascular status of
the lower extremity are the most important factors
in recipient vessel selection in thigh defects recon-
struction.

2- Direct end to end vascular anastomosis is
the first choice followed by indirect anastomosis
using vein grafts or vascular loop for distal defects.

3- For anterior thigh defects, if direct arterial
anastomosis is planned, the first choice recipient
artery is the descending branch of lateral circumflex
femoral artery. Second choice is one of the small
branches of the femoral artery (Superficial external
iliac artery or external pudendal artery). Third
choice is the deep inferior epigastric artery after
its dissection and transposition. The last choice is
the superficial femoral artery itself using end to
side anastomsis or indirect anastomosis.

4- For lateral thigh defects, sequence of choice
will be first the descending branch of LCF artery.
Second the reverse flow descending branch of the
LCFA and this should be restricted to specific
conditions [18]. The last choice is the superficial
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femoral artery itself using end to side anastomsis
or indirect anastomosis.

5- For posterior thigh defects, the sequence of
choice will be firstly the inferior gluteal vessels
using muscle splitting approach [16] followed by
stump of the superficial femoral artery by direct
end to end anastomosis. Lastly by indirect anasto-
mosis.

6- Regarding free flap selection, the latissimus
dorsi muscle flap was used in the majority of the
cases for reconstruction of extensive soft tissue
defects in the current study and in the published
articles [15,16,17] because it is a reliable flap of
large size with long pedicle and very little anatom-
ical variations. It is easy to harvest and can be
done in very small children [25]. It can be transferred
as functional muscle and being a muscle it is highly
resistant to osteomyelitis. Its donor site morbidity
is in the form of linear suture line of the back. In
smaller defects the rectus abdominis flap was
employed using descending branch of the lateral
circumflex iliac artery as the recipient artery. The
anterolateral thigh and parascapulr flaps were not
used although they present another option for
coverage of large defects, because their role in
infection resistance is limited and their donor site
morbidity is noticeable.

Conclusion:

Free tissue transfer is uncommonly used in the
thigh region due to the generous muscle bulk
surrounding the femur bone but sometimes it may
be indicated. Too little has been reported regarding
potential recipient vessels exposure in the thigh.
The most important factor in selection of recipient
vessel was the site of injury, site of planned micro-
vascular anastomosis and the flaps used for mi-
crovascular reconstruction. An algorithm for the
proper selection of a recipient vessel was suggest-
ed.
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