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Abstract
Objective: To summarize the application and effect of thin flap repairing method after reascularization in femoral anterolateral
free flap.
Methods: From May 2013 to October 2015, 20 cases of patients received femoral anterolateral free flap transplantation, with the
flap transported to the recipient site. After reascularization, the phase I of thin flap repairing was performed in each “vein type”
area. Among those, there existed 8 cases of direct suture in the donor site, and 12 cases of skin transplantation by intermediate
split thickness skin graft.
Results: All the postoperative flaps survived, with 2 cases of vascular crisis and 2 cases of poor venous return at the edge of
flap. No complications such as flap infection and necrosis occurred. Wounds and incisions in donor and recipient sites were
healed in phase I. 20 cases of patients had been followed up for 5-24 months, and the average follow-up time was 15 months.
The skin texture of flap was similar to the surrounding skin, with good abrasion resistance, no ulceration and no phase II flap
repairing; the sensation of flap recovered to S3-S4 level; the two-point discrimination was 3.5-6.0 mm, with the average value
of 5.0 mm. The function of patients’ fingers recovered well without any complications such as contracture and deformity etc. In
the last follow-up, Testative Evaluation Standard of Upper Limb Function, which was established by Chinese Medical Society
for Surgery of Hand, was used to assess efficacy, and the evaluation results were as follows: excellent in 9 cases, good in 5
cases, fair in 6 cases; in accordance with the evaluation criteria listed in Michigan Hand Outcome Questionnaire (used to assess
patients’ satisfaction with the appearance of flaps after operation, and the results were as follows: very satisfactory in 9 cases,
satisfactory in 9 cases, and moderate in 2 cases.
Conclusions: After reascularization in femoral anterolateral free flap grafting, phase I of thin repairing has small effects on flap
vascularization, with a satisfactory appearance of the flap.
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Since femoral anterolateral free flap was reported firstly by
Xu etc.,[1] it was preferred by surgeons clinically due to
some characteristics such as its constant vascular and per-
forated anatomy, simple operation, long pedicle, large di-
ameter easy for free anastomosis, concealed donor sites and
less effects on the function and appearance. The type of
flap has become the most common flap used in the wound

repair in Department of Traumatic Orthopedics, Depart-
ment of Hand And Foot Surgery and Department of Plastic
Surgery.[2] However, the femoral subcutaneous fat is con-
siderably thick, especially in women. The flap after trans-
plantation is of no good contour, which affects the appear-
ance of the affected limb and requires another surgery for
thin repairing in the later stage. From May 2013 to October
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2015, in 20 cases of femoral anterolateral free flap trans-
plantation, the flap was transplanted to the recipient site,
with the phase I of thin repairing conducted in each “vein
type” area after reascularization. All flaps survived after op-
eration, with a good contour. Now it was reported as fol-
lows.

1 Data and methods
1.1 General information

The group consisted of 20 cases, including 9 males and 11
females. They were aged from 19 to 45 years, and the mean
age was 30 years. Causes of injury were as follows: 8 cases
of burn and scald injuries, 10 cases of crush injuries and 2
cases of infection caused by trauma. All cases showed skin
defects on the ankles of feet and hands, including 5 cases of
skin defects on the palm, 3 cases on the back of the hand,
4 cases on the heel of the foot, and 8 cases on the back of
the foot and on the dorsal part of the wrist. The size of skin
defect ranged from 3.0 cm × 7.0 cm to 8.0 cm × 19.0 cm.
The time interval from injury to surgery ranged from 2 h to
14 d, with an average of 9 d. There existed 8 cases of direct
suture in donor site, and 12 cases of skin transplantation by
intermediate split thickness skin graft.

1.2 Surgical methods

1.2.1 Preoperative preparation

Wound debridement by VSD was performed in this group
in phase I, and in phase II, femoral anterolateral free flap
was repaired. It was required to control infection before
operation, and female patients couldn’t receive any surgery
until their menstrual period had been over for 4-14 d, so as
to increase systemic nutrition and avoid increasing the risk
of surgical and postoperative infection under physical con-
sumption. Ultrasonic Doppler blood flowmeter was used to
detect the perforation of cutaneous branches in the donor
site, in order to improve the success rate of operation.

1.2.2 Flap design and incision

A suitable and appropriate femoral anterolateral flap was re-
quired to be designed according to size, shape and depth of
the defect wound and the damage degree of the fascia and
the muscle (tendon). After wound debridement, a piece of
gauze was trimmed into wound sample cloth for the use of
flap design. The size of flap should be 10% larger than that
of the wound. In accordance with the principle of point-line-
plane, the key point was the midpoint between the anterior
superior spine and the lateral upper border of patella. Plot-
ted a circle (3.0 cm) with this midpoint as the center, and

ultrasonic Doppler blood flowmeter was used within the cir-
cle to detect the perforation of cutaneous branches. As to the
line, which was made between the midpoint of the inguinal
ligament and the key point, the lower 2/3 part of the line
was the surface projection of the descending branch of the
lateral circumflex femoral artery. The flap pedicle incision
was made along the surface projection of the vascular pedi-
cle. Enlarged the space between the rectus femoris and the
vastus lateralis muscle, and pulled the rectus muscle and the
vastus lateralis muscle to both sides, in order to locate the
descending branch of the lateral circumflex femoral artery
on the superficial plane along the space between the rectus
femoris and the vastus lateralis muscle. Made an anatomy
to the distal part along the descending branch, to expose the
first myocutaneous artery perforator and the distal terminal
part of the descending branch. Freed the skin flap and ob-
served the blood circulation of the flap. Reserved the proxi-
mal and distal vessels of the descending branch to the great-
est extent and cut off the vessels. The wound surface was
covered by the flap, and the distal and proximal ends of the
descending branch were sutured to the distal and proximal
ends of the main vessel in the wound surface respectively,
so that the skin flap could play the role in reconstructing the
main vessel in the wound surface and covering the wound.

1.2.3 Thin flap repairing

After the femoral anterolateral flap was transplanted to the
recipient site and the artery and the vein were sutured, the
blood supply was maintained for 10-15 min. Under this con-
dition, the flap was flipped and placed under the 5 × micro-
scope to carefully observe the position where the blood ves-
sel of the skin flap passed into the flap from the pedicle and
its tracks. According to the distance between each part of
the skin flap and the vascular pedicle, the flap was divided
into zone A (the distal area of the vascular pedicle), zone B
(the proximal area of the skin flap) and zone C (the periph-
eral area of the vascular pedicle). Different repairing meth-
ods were applied to different zones: subcutaneous adipose
tissues in zone A were required to be removed to the sub-
dermal vascular network layer as many as possible; adipose
tissues in zone B should be partially reserved; as zone C was
in proximity to the vascular pedicle, subcutaneous adipose
tissues on the part which was closer to the pedicle should be
reserved as much as possible. Along the main branches of
the vessel, “stepped” thin repairing was made from the pedi-
cle base to the edge of the flap, with 1.0-3.0 mm of subcu-
taneous fat reserved. Observed the blood circulation while
thin repairing was performed, and the branch cut off was
ligatured with 3/0 undamaged sutures. The defect in pedi-
cle base of femoral fascia in the donor site of the flap was
sutured by way of direct suture. There existed 8 cases of
direct suture in skin defect, and 12 cases of skin transplan-
tation by intermediate split thickness skin graft. Meanwhile,
the drainage was placed routinely.
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1.2.4 Postoperative treatment

All patients were equipped with analgesic pumps after oper-
ation, and plaster supports or external fixators were used for
functional fixation. After operation, the fluid was supple-
mented, with 3,000-5,000 ml of intravenous infusion. Anti-
infection, anti-vasospasm, anti-coagulant drugs were given
for 7-14 d. Strictly and closely observe the color and the
temperature of the flap, and continuous lamp-baking was
performed for keeping warm.

2 Results
20 cases of patients had been followed up for 5-24 months,
and the average follow-up time was 15 months. All flaps
survived without any complications such as necrosis of the
flap edge, infection etc. Wounds and incisions in the donor
and recipient sites were healed in phase I, with a good ap-
pearance of the flap. The skin flap is similar to the periph-
eral skin in texture, with good abrasion resistance. All cases
were not given phase II thin flap repairing. The sensation
of flap recovered to S3-S4 level; the two-point discrimina-
tion was 3.5-6.0 mm, with the average value of 5.0 mm;
The function of patients’ fingers recovered well without any
complications such as contracture and deformity etc. (see
Figure 1). In the last follow-up, Testative Evaluation Stan-
dard of Upper Limb Function, which was established by
Chinese Medical Society for Surgery of Hand,[3] was used
to assess efficacy, and the evaluation results were as follows:
excellent in 9 cases, good in 5 cases, fair in 6 cases; in accor-
dance with the evaluation criteria listed in Michigan Hand
Outcome Questionnaire (used to assess patients’ satisfac-
tion with the appearance of flaps after operation),[4] and the
results were as follows: very satisfactory in 9 cases, satisfac-
tory in 9 cases, and moderate in 2 cases. The thin repairing
time of the skin flap was 30-60 min, with an average of 42
min. The amount of blood loss in the course of thin repair-
ing was 40-150 ml, with an average of 100 ml. 2 cases of
postoperative vascular crisis occurred, the symptoms were
relieved after surgical exploration and local application of
papaverine. 2 cases of poor venous return at the edge of flap
occurred, with no blisters. All symptoms were relieved in a
week after operation.

3 Discussion
3.1 The anatomical features of femoral anterolat-

eral flap

According to the anatomical research conducted by Sanan-
panich etc.[5] on vessels of femoral anterolateral free flap,
the proximal diameter was 2.2-4.0 mm (3.0 mm on average),
the distal diameter was 0.9-1.8 mm (1.3 mm on average),
and the length from the branch to the flap was 11.0-19.0 cm

(16.5 cm on average). The vascular and perforated anatomy
of femoral anterolateral free flap is relatively constant, and
the vascular pedicle has the characteristics of large caliber
and long length, so it can meet the requirements of repairing
the damaged vessels and reconstructing the blood circula-
tion of limbs. However, there were some patients with ab-
normal tracks of blood vessels. If high cutaneous branches
were found during the operation, the wound would be cov-
ered with myocutaneous flap. The skin grafting would be
performed after myocutaneous flap survived.

Figure 1: Flap repairing process

3.2 Free skin flaps adopted to bridging technology

Free skin flaps adopted to bridging technology include
femoral anterolateral radial artery flaps, scapular flaps and
calf flaps. The advantage of radial artery flaps is that cu-
taneous branches are abundant and the vascular pedicle is
long, but a primary blood vessel is sacrificed and the skin
flap to be incised is small in size. The radial artery flap has
a great effect on patients’ appearance and their feelings. The
scapular flap is in a concealed position, with a long vascu-
lar pedicle, abundant cutaneous branches. It can take along
the bone flap. The blood supply comes from the subscapu-
lar artery - the circumflex scapular artery - the thoracodosal
artery. However, because of poor compliance, patients are
required to use the lateral position and change positions dur-
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ing operation, resulting in the prolonged operation time. As
to the femoral anterolateral flap, the skin flap to be incised is
large in size, and the texture is in proximity to the skin in the
recipient site. The blood supply comes from non-primary
blood vessels of limbs and trunk, and the anatomical posi-
tion is constant, and the donor site is relatively concealed, so
that the flap incision has a slight effect on the function and
appearance of the donor site.[6] The type of technique be-
comes the most used in clinical practice. According to the
damage degree of the recipient site, it is feasible to incise
the fascial flap, the fascial skin flap or the perforator flap
simply, those flaps can also take along part of vastus lat-
eralis muscle for the incision of musculocutaneous flap.[7]

Although the femoral anterolateral free flap is widely used
in clinical practice, the postoperative swelling of the flap
brings the patients with poor appearance and the inconve-
nience for future thin repairing. In this study, a new method
for the thin repairing of free skin flap was used after the su-
ture of the artery and the vein in the recipient site under the
condition of the blood circulation. After reascularization,
the arteriovenous blood circulation can be clearly observed
from the flap pedicle, with the pedicle base and adipose tis-
sues of the pedicle reserved. According to the distance be-
tween each part of the skin flap and the vascular pedicle, the
flap was divided into zone A, zone B and zone C. Zone A
is farthest from the flap pedicle. In this zone, subcutaneous
adipose tissues were required to be removed to the subder-
mal vascular network layer as many as possible. Subder-
mal vascular plexus in the femoral anterolateral area is so
well-developed that the subdermal veins can anastomosize
in plexus and drain into the accompanying veins of the mus-
culocutaneous perforator or into the femoral anterolateral
superficial veins even if the distribution of fascia perforator
is lack. It is a dominant circulation of the flap,[8] and the
circulation of the blood supply is not influenced by the thin
flap repairing. Zone B is closer to the vascular pedicle in
comparison with zone A, and it gets the thin repairing usu-
ally under the 10 × microscope, with part of adipose tissues
reserved. If too many adipose tissues were eliminated, the
blood-supply area of the perforator vessel would be reduced
consequently. Meanwhile, it would lead to the disorder of
venous return in the flap, even the occurrence of flap necro-
sis.[9] Zone C is in proximity to the vascular pedicle and it
is required to reserve subcutaneous adipose tissues as many
as possible. The protection of the vascular pedicle and the
subcutaneous perforator network should be noted.

3.3 Intraoperative considerations

Although the ultrasonic Doppler blood flowmeter can be
used to approximately locate the vascular pedicle and the
perforation of cutaneous branches before operation, the vas-
cular anatomy varies among individuals, so that unavoidable
differences may appear during the operation even if the pre-
operative flap design is reasonable. The author gets used to
making an incision at the edge of the flap, and carefully sep-
arates it from bottom to top along the femoral fascia. Firstly,
expose several main perforators in the skin flap, and then
follow the perforators to locate the descending branch of
the lateral circumflex femoral artery in the primary vessle at
the proximal end, in order to clearly expose the anatomical
relationship between perforators and the vascular pedicle.
Combined with the location of perforators and the perfora-
tor with large diameter, the incised flap is readjusted during
the operation. When it is intended to incise the lobulated
flap, the flap perforator is located in the center of the flap
to the greatest extent. In the course of thin repairing, it is
required to operate under the microscope in the case that the
undivided pedicle is equipped with the blood supply. Thin
repairing is performed at the edge of the flap, but the area
where the perforator passes into the flap is treated less, with
2.0-3.0 cm (width) of femoral fascia leaved and 5.0-10.0
mm (thickness) of adipose tissues reserved. Taking the area
as the center, the thin repairing is performed to the periph-
eral area. Meanwhile, protect visible vascular network in
the fat layer to the greatest extent.[10]

Above all, after reascularization in femoral anterolateral
free flap grafting, phase I thin repairing is suitable for the
defects in the thin skin on the ankles of feet and hands. This
surgical method can bring about a satisfactory appearance
and shorten the vascular ischemia time; thin repairing can
be performed after vascular anastomosis and reasculariza-
tion under the condition of blood circulation, and the irri-
gation scope of the blood circulation can be clarified. The
vessels in the pedicle are usually pulsed and filled well, so
that it is beneficial to the thin repairing and easy identifi-
cation of vascular tracks. However, vascular branches are
easy to be damaged in the course of thin repairing, leading
to partial necrosis or hematoma of the skin flap.
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