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ORIGINAL ARTICLE

Use of Fascia Component of the Anterolateral Thigh Flap
for Different Reconstructive Purposes

Serkan Yildirim, MD, Gaye Taylan, MD, and Tayfun Aköz, MD

Abstract: The anterolateral thigh flap is commonly used for recon-
struction of soft-tissue defects located at various sites of the body.
This versatile flap offers many advantages to the reconstructive
microsurgeons for the treatment of difficult defects. From 2000 to
2005, 70 anterolateral thigh flaps were transferred to reconstruct
soft-tissue defects. We retrospectively reviewed these patients and
found that the fascia lata component of the flap was used for
different purposes in 19 patients. The fascia lata component of the
flap was used for suspension of the flap in lip reconstruction in 12
patients, for reconstruction of dural defect in the scalp in 2 patients,
for reconstruction of tendon defects in the forearm in 3 patients, and
for reconstruction of fascia defect in the abdominal wall in the
remaining 2. Complete loss of the flap was seen in an anterolateral
thigh flap (5.2%) that was used for lower lip reconstruction. One flap
necrosed partially (5.2%), and it was treated with surgical debride-
ment and transposition of latissimus dorsi musculocutaneous flap.
The objective of this study is to focus on the reliability of the fascial
component of the anterolateral thigh flap. Although many authors
have described other advantages of the anterolateral thigh flap
extensively, this peculiarity has not been stressed adequately. An-
terolateral thigh flap offers a thick and vascular fascial component
with large amounts that can be used for different reconstructive
purposes, and it should be taken into consideration as an important
advantage of the flap, together with other well-known advantages.

Key Words: fascia lata, anterolateral thigh flap, reconstructive
microsurgery

(Ann Plast Surg 2005;55: 479–484)

The anterolateral thigh flap (ALT) is a fasciocutaneous flap
based on the musculocutaneous and septocutaneous per-

forators of the descending or transverse branch of the lateral
circumflex femoral artery or by this artery directly. Song et
al1 and Xu et al2 first reported the ALT flap’s surgical
anatomy and clinical use. This flap has been used widely by
many reconstructive microsurgeons in coverage of soft-tissue
defects of the head and neck, extremity, and trunk.3–14 Many

authors have accepted the versatility of this flap since it offers
some significant advantages while minimizing morbidity in
the donor site. This flap can be harvested with thick and
strong fascia lata. Although other distinct advantages of the
flap have been well described, the importance of fascia
component of the flap has not been considered adequately.
The purpose of this study was to present our clinical experi-
ence with the use of vascularized femoral fascia, combined
with ALT flap for various reconstructive goals, and to review
of literature about this subject.

PATIENTS AND METHODS
Between January 2002 and May 2005, we performed

19 reconstructions using the ALT combined with vascular-
ized fascia lata. Vascularized fascia lata components were
used for suspension of the flap in lower-lip reconstruction in
12 patients, for dura mater reconstruction in scalp defect in 2
patients, for abdominal fascia reconstruction in full-thickness
abdominal wall defect in 2 patients and for tendon defect in
forearm reconstruction in the remaining 3. Patients’ ages
ranged between 18 and 72 years (mean age 50.1). They were
all male patients. In 15 cases, defects resulted from excision
of malignant tumors (12 lower lip, 2 abdominal wall, 1 scalp).
In the other 4, defects were secondary to the trauma (3
forearm, 1 scalp). The histologic diagnosis was squamous cell
carcinoma for the lip and scalp tumors and malignant soft-
tissue sarcoma for abdominal wall tumors. All of the onco-
logic patients received radiotherapy following the reconstruc-
tion. All patients were operated by 2 surgical teams. The sizes
of the flaps ranged between 7 � 8 cm and 25 � 35 cm.
Thinning procedure was performed in 14 flaps, 4 flaps were
used as a sensate flap, and 1 flap was used as a flow-through
flap. Flaps’ vessels were anastomosed to the fascial and
superficial temporal vessels in lip and scalp reconstruction,
respectively, and to the deep inferior epigastric vessels in
abdominal wall reconstruction. The radial artery and concom-
itant veins were used as recipient vessels in 3 patients. All
details about patients and flaps are presented in Table 1.

Surgical Technique
The detection of the main perforator vessel, planning,

and dissection of the flap have been well described in previ-
ous articles.3,5,9,12–14 A line is drawn between the anterior
iliac spine and the midpoint of the superolateral border of the
patella. The septum between the rectus femoris and vastus
lateralis is also located with palpation. Main perforator ves-
sels are detected and mapped with a handheld Doppler probe
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near the midpoint of the line mentioned above. Dissection
begins at the medial border of the flap, and the dissection
plane is preferred according to the required amount of fascial
component. If the required amount of the fascial component
is the same as the dimension of the flap, dissection is
performed in the subfascial plane. If the dimension of the
required fascial component is smaller than the skin flap, the
flap is dissected suprafascially, and then the dissection plane
is changed to subfascially to harvest fascia. All mapped
perforators are isolated, and one of them is selected as the flap
vessel according to its location and diameter. Other perfora-
tors are blocked with microvascular clamps. The clamped
perforators are divided after the viability of the flap is
checked, and retrograde dissection of the selected perforator
to the main vessel is performed.

The fascial component was prepared according to the
reconstructive requirements. In lip reconstruction, 2 fascial
strips from 1 to 2 cm in width and 10 to 12 cm in length were
prepared to suspend the flap. In this manner, 2 fascial strips
were obtained at both sides of the flap. One of the strips was
tunnelized and sutured to the malar eminence by using 3/0

nylon at both sides of the face, and both ends of the other strip
were tunnelized in the upper lip from the both commissures
and sutured to each other at the oral side of the filtrum. In
forearm reconstruction, the vascularized fascial sheets rang-
ing from 2 to 4 cm in width and 8 to 10 cm in length were
rolled over themselves to make a tendonlike structure and
sutured continuously with 4/0 nylon suture. The prepared
fascia component was adapted to the tendon defect and
sutured to tendon ends with 3/0 nylon. In abdominal wall
and scalp reconstruction, there was no need to prepare fascia
as it was in forearm or lip reconstruction. The fascia har-
vested according to the reconstructive requirements is cir-
cumferentially dissected 0.5 to 1 cm from the flap’s subcu-
taneous tissue to ease the suturation, and the fascia is sutured
to the abdominal fascia or dural defect to provide watertight
closure.

RESULTS
The overall success rate was 94.8% (18 of 19). One flap

failure due to venous insufficiency was observed. It had been
used for lower-lip reconstruction, and venous insufficiency
was observed at the second postoperative day; venous anas-
tomoses were explored and renewed, but venous insuffi-
ciency continued progressively. Leech therapy was begun at
the postoperative third day, but total flap failure occurred.
Partial flap failure occurred in 1 patient because of arterial
insufficiency. It was an extremely large flap used for abdom-
inal wall reconstruction (25 � 35 cm). This complication was
treated successfully with surgical debridement and transpo-
sition of latissimus dorsi musculocutaneous flap. Primary
donor site closure was attempted where possible but was
achieved only in 7 patients. Donor sites were closed with split
skin graft in 12 patients. Partial skin-graft loss occurred at the
donor sites of 2 patients, which were treated successfully with
daily dressings. The mean follow-up time was 17.5 months
(range, 6–40 months). There were no late complications and
no donor-site complications in the present series of patients.

CASE REPORTS

Case 1
A 45-year-old man was admitted for treatment of a

T4N0M0 squamous cell carcinoma of the lower lip. Besides
tumor excision, bilateral supraomohyoid neck dissection was
performed. A free composite ALT (7 � 8 cm) was harvested
with vascularized fascia lata from the right thigh. Fascia lata
were prepared as 2 fascial strips for the suspension of the flap,
and the flap was thinned. The flap was folded over the fascial
strips to cover both mucosal and skin defects. One of the
fascial strips was anchored to the malar eminence at both
sides with 3/0 Prolene sutures. The ends of the other strip
were tunnelized to the upper lip and sutured to each other at
the midline. Anastomoses were performed to the fascial
artery and to a branch of the internal jugular vein. After a
follow-up of 18 months, he was still alive and was on a
regular diet (Fig. 1).

TABLE 1. Demographics

No./Range Rate (%)/Average

Patients 19

Men 19 100%

Women 0

Age (year) 18–72 50.1

Etiology

Malignant tumor 15 78.9%

Trauma 4 21.1%

Reconstruction site

Lower lip 12

Scalp 2

Abdominal wall 2

Forearm 3

Recipient vessels

FAV 7

DIEAV 2

STAV 5

RAV 3

Flap dimension (cm2) 56–875 165.3

Flap types

Composite 19

Thin 14

Sensate 4

Flow-through 1

Flap viability

Overall survival 18 94.8%

Total necrose 1 5.2%

Partial necrose 1 5.2%

Management of donor site

Primarily closure 7 36.8%

Skin graft 12 63.2%

Follow-up time (month) 6–40 20.5

DIEAV, deep inferior epigastric artery-vein; FAV, facial artery-vein; RAV, radial
artery-vein; STAV, superficial temporal artery-vein.
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Case 2
The patient is a 70-year-old man with a medical history

significant for a previous malignant soft-tissue sarcoma of the
abdominal wall treated with resection and irradiation. He
presented with a large recurrence. Radiologic examination
showed that there was no evidence of distant metastasis.
Surgical margins of the abdominal wall excision extended to
include 5 cm of grossly involved tissue. The abdominal wall
defect was measured as 30 � 19 cm. The composite antero-
lateral thigh fascia lata flap measuring 35 � 25 cm was
harvested from the right leg based on 1 perforator. An
additional 2 perforators were also included to the flap; these
perforators were dissected 2–3 cm retrogradely and divided
and were anastomosed to each other with 11/0 nylon sutures
to support the flap’s vascularity (turbocharge flap). Deep
inferior epigastric vessels were used as recipient vessels. The
fascial component of the flap was sutured to the fascial
remnants of the abdominal wall, and a watertight closure was
obtained. The flap necrosed partially, surgical debridement
was made, and the defect was covered with a latissimus dorsi
musculocutaneous transposition flap. The dimension of the
viable part of the ALT flap was 28 � 20 cm. The donor site
was covered with a split skin graft. The patient recovered

from the surgery uneventfully. He has been free of disease for
the past 3 years (Fig. 2).

Case 3
A 57-year-old man presented with squamous cell car-

cinoma on the frontotemporal region, with bone and dura
involvement. The tumor was excised with involved cranium
and dura. The resultant scalp and dural defects measured 8 �
10 cm and 4 � 4 cm, respectively. An anterolateral thigh
fascia lata composite flap was harvested from the right leg.
The dural defect was reconstructed with the vascularized
fascial portion of the flap, and the scalp defect was covered
with the cutaneous portion of the flap. Flap vessels were
anastomosed to the superficial temporal vessels in end-to-end
manner. The donor site was closed with a split skin graft. The
postoperative course was uneventful. The patient was free of
tumor during the 27-month follow-up review (Fig. 3).

Case 4
The 40-year-old man sustained a crushing injury at the

left forearm as a result of an accident at work. The trauma
resulted in approximately 8-cm-long tendon loss of the com-
mon extensors and a 12- � 20-cm skin defect at the dorsal
surface of the forearm. The 12- � 20-cm composite ALT

FIGURE 2. A, (Left above) large thoracoabdominal full thick-
ness defect; (left below) the defect was reconstructed with
supercharge ALT flap; (right) close-up view of the flap and
fascial component. B, (Left) postoperative view at the first
year, (right) skin-grafted donor site.

FIGURE 1. A, (Left above) advanced stage squamous cell
carcinoma of the lower lip; (left below) defect of the lip after
the tumor resection; (right) close-up view of the flap with
prepared fascial strips. B, (Left, right) appearance of the
reconstructed lower lip from the anterior and lateral views.
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flap, including a 6- � 8-cm strip of the fascia lata, was
harvested from the right thigh. The fascial component was
divided into 2 separate units. These strips were rolled on and
sutured to themselves, and 2 tendonlike structures were
obtained. These fascial components were adapted to tendon
defects (one of them for the ring and the other for the index
finger common extensor tendons) and sutured with 4/0 Pro-
lene. Anastomosis to the radial artery in an end-to-side
manner was performed. The veins of the pedicle were anas-
tomosed to the superficial veins of the forearm in an end-to-
end manner. The postoperative course was uneventful, and a
physiotherapy program was begun at the postoperative first
month. Tenolysis was attempted at the third month postop-
eratively. Six months postoperatively, the patient resumed his
daily activities, and he could use his hand with minor diffi-
culties (Fig. 4).

DISCUSSION
The ALT has gained great popularity among recon-

structive microsurgeons and recently has become the first-
choice flap at many centers for the reconstruction of soft-tissue
defects of head and neck, extremity, and trunk.3,5–7,12–14 It has
a large cutaneous area and can be thinned safely. It can be
used as a sensate flap when the lateral femoral cutaneous
nerve is included to the flap. It has a large caliber and long
vascular pedicle. The anatomy of the pedicle is suitable for a
flow-through flap. The second surgical team can work simul-
taneously when the other team is harvesting the flap. There is
no need for major artery or muscle sacrifice, and the donor
site scar can be hidden easily because of localization. The
donor site usually can be closed primarily if the width is less
than 10 cm. Although advantages of the ALT have been
extensively described, usefulness of the fascial component of
the flap for various reconstructive goals has not been de-
scribed adequately.

Reconstruction of the full-thickness abdominal wall
defects using combined free tensor fascia lata musculocuta-
neous flap and ALT flap was reported by Sasaki et al.15 They

used very large combined flaps in 4 patients and obtained
satisfactory results. Kuo et al16 reported a series with 7
patients with complex abdominal wall defects. They con-
cluded that free composite ALT musculocutaneous flap with
vascularized fascia lata provides an alternative option for a
successful repair in complex abdominal wall defects. The
important advantage of using vascularized fascia lata in
abdominal wall reconstruction is prevention of adhesions
between the fascia surface and the abdominal organs. Be-
sides, the need for the synthetic materials is reduced and the
possibility of infection is decreased. We used this composite
flap in 2 patients and obtained satisfactory results. One of
the flaps was very large, and 2 perforators except the main
one were anastomosed to each other (turbocharge flap) to
increase flap vascularity. This approach can be used success-
fully in large-sized ALT flaps, and necessity of more perfo-
rator dissection to the main vessel is decreased.

The ALT flap was reported as an excellent option for
reconstruction of large scalp defects.17 Harvest of the fascia
lata at the same donor site for esthetic or functional correc-

FIGURE 3. (Left upper) basal cell carcinoma invading the
frontal bone; (left below) postresectional defect was recon-
structed with ALT-fascia lata composite flap; (right) donor
site appearance 12 months after the operation.

FIGURE 4. A, (Left) large defect at the dorsal surface of the
hand and forearm; (right above) fascia of the flap was pre-
pared for tendon reconstruction; (right below) prepared fas-
cia was adapted to the defect. B, (Left) appearance of the
hand after the tenolysis 3 months after the reconstruction;
(right) lateral view of the hand and forearm in full extension
6 months after the reconstruction.
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tions was described as an important advantage of that flap.
Heller et al18 reported 2 cases in which reconstruction of
scalp defects was achieved in 1 stage by using an ALT-fascia
lata composite flap. They used a vascularized fascial compo-
nent of the flap for the repair of infected dural defects. In our
series, ALT-fascia lata composite flap was used successfully
in 2 cases for the reconstruction of full-thickness scalp
defects, including skin, bone, and dura. We believe that
closure of the dural defects with vascularized fascia lata is
logical for full-thickness scalp reconstruction. In this manner,
watertight closure of the dura mater is obtained with vascu-
larized fascia, and the possibility of infection can be reduced.
Hairy appearance of the flap in male patients may be accepted
as another advantage of the flap in scalp reconstruction.

Reconstruction of the tendon defects with the ALT flap
including vascularized fascia lata is another application field.
The free composite ALT-fascia lata flap was first used for
reconstruction of a posterior heel defect by Lee and cowork-
ers.19 Kuo et al20 successfully used a composite ALT-fascia
lata flap for the 1-stage reconstruction of soft-tissue and
Achilles tendon defects in 4 patients. They reported satisfac-
tory functional results were obtained in all patients, without
postoperative ambulating difficulties.20 Muneuchi and co-
workers21 reported reconstruction of a tendon defect in the
upper extremity with ALT-fascia lata composite flap. Both
the biceps brachii and triceps brachii tendons were recon-
structed simultaneously by splitting the fascial flap into 2
pieces. Six months after the reconstruction, functional capac-
ity of the elbow had recovered to almost the same level as that
before injury. They believed that the ALT-fascia lata com-
posite flap is a good alternative for the reconstruction of
complex extremity injuries, including severe tendon injury.
Muneuchi et al22 also used successfully an ALT fasciocuta-
neous flap with a fat/fascia extension for reconstruction of the
tendon gliding surface in severe bursitis of the dorsal hand.
We used an ALT-fascia lata composite flap for the recon-
struction of complex forearm defects in 3 patients. One of
them was used for a flexor tendon defect, and the remaining
2 were used for extensor defects. Although ALT-fascia lata
flaps were used previously for tendon defects in the arm and
lower leg, there was no described use of the flap for the
reconstruction of forearm tendon defects in the literature. The
important step of tendon reconstruction in the forearm with
the ALT flap is preparing of the fascia as a tendonlike
structure, as described in Surgical Technique. After the fascia
preparation was completed, the tendonlike fascia was care-
fully dissected from the flap’s subcutaneous tissue to obtain
1.5- to 2-cm excursion rates. The prepared fascia can be
avascular if it is extremely dissected. Although patients
complained about some decrease of the flexion and extension
power of the reconstructed tendons, the excursion rates of
reconstructed tendons were good, and patients were able to
perform daily activities with only minimal difficulties. The
ALT-fascia lata flap seems to be a good alternative for the
reconstruction of complex upper-extremity injuries in se-
lected cases to avoid additional donor-site morbidity, which
includes tendon graft harvesting or tendon transfer.

Reconstruction of lower-lip defects resulting from ex-
cision of advanced-stage malignant tumors is a challenge to
surgeons. Free flaps are used for the lip reconstruction if the
local flaps are unsuitable for the coverage of extensive de-
fects. The suspension of the flap is one of the important stages
of the reconstruction, and radial forearm-palmaris longus
composite flaps have been accepted as standard flap choice
for the lower lip.23–25 Although radial forearm palmaris
longus composite flaps have been accepted as ideal free flap
choice for lower-lip reconstruction, this flap has some disad-
vantages: (1) conspicuous donor site scar, (2) sacrifice of one
of the 2 arteries of the hand, and (3) tendon component with
limited length. On the other hand, the ALT flap provides
soft-tissue coverage and vascularized fascia lata for the sus-
pension of the flap, with minimal donor-site morbidity. Thick
and vascularized fascia lata can be harvested with large
amounts, and many fascial strips can be prepared for multi-
directional lifting. In our technique, we prepared only 2 strips
with 4 ends, and the ends of 1 strip are tunnelized and sutured
to the malar bone at both sides. Both ends of the other strips
are tunnelized from the upper lip and sutured to each other.26

In our series, we obtain good functional and esthetic results
with ALT-fascia lata composite flap in lower-lip reconstruc-
tion, and we believe that vascularized fascia lata is a good
material for the suspension.

Another reconstructive area is plantar foot reconstruc-
tion, and ALT flap with femoral fascia was used successfully
by Sekido et al.27 They believe that the fasciocutaneous flap,
including thick fascia, can withstand pressure and shearing
force, and for this reason the ALT-fascia lata composite flap
is a good option for plantar area and weight-bearing heel
reconstruction.

In conclusion, the ALT flap is a versatile flap since it
has high reconstructive capacity but minimal donor site
morbidity. Although advantages of this ideal free flap have
been described extensively, usefulness of the fascial compo-
nent of the flap, such as for tendon defects, dura or abdominal
wall reconstruction, and for flap suspension in the lower lip,
have not been mentioned adequately. The ALT flap has thick,
vascular fascia with large amounts. This fascial component
can be used successfully for different reconstructive aims,
and this should be accepted as another advantage of that flap.
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