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Versatility of Anterolateral Thigh Flap in Dorsal Hand Reconstruction
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ABSTRACT

Background: The latest advancement and high success
rate of microsurgery cannot be denied. Although, free flaps
have a pioneering characteristics among the rest of other
options described in literatures for dorsal hand reconstruction;
it should be emphasized that Selection of the donor site is
very important. Anterolateral thigh flap was used in of head
and neck, breast and upper and lower extremities reconstruction
[1,2]. In this article the application of this flap for the dorsal
hand skin coverage is presented.

Material and Methods: Over almost 3 years (June 2013-
 September 2016), 12 cases  that required dorsal hand coverage
were reconstructed by ALT flap. There were 11 males and 1
female with age range 8-49 years. Nine cases were post
taumatic, and 3 cases were post burn. In all cases dorsal
contractures release and adhesiolysis was carried out. Hand
defect includes only the dorsum in 8 cases, the dorsum and
1st web space in 1 case, and the dorsum of hand and fingers
in 3 cases. The size of flap skin paddle ranged from 5-9cm:
6-14cm (Width: Length) ratio and the number of perforators
included in each flap was single perforator in 10 cases and
double in 2 cases. There was intercalary extensor tendon loss
in 5 cases for them tensor fascia lata was used tendon recon-
struction. There was tendon adhesions in 4 cases for them
fascia lata was used to wrap around the tendons to prevent r-
adhesions. In 1 case, there was metacarpal loss that was treated
by ALT osteocutaneous flap. All flaps donor site was directly
closed.

Results: Out of the 12 flaps harvested, only 1 flap failed
completely secondary to unsalvageable vein thrombosis.
Another 2 flaps developed partial flap necrosis, 1 of them left
to heal by secondary intention and the other 1 required skin
grafting. Flap debulking was required in 2 cases, 1 case in
the stage of flap harvest, and the other case in a secondary
stage. For TFL tendon reconstructed, they ended up with a
very bad tendon excursion and even non functioning tendons.
In the cases of tensor fascia lata wrapping an excellent tendon
gliding was achieved. In ALT osteocutaneous flap metacarpal
reconstructed case, sound bone healing and integration was
achieved.

Conclusion: Purportedly, the author found in the robust
characteristics of the ALT flap a warrant to be one of the best
armaments in the reconstructive options of the hand dorsum.
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INTRODUCTION

Dorsum of the hand is the most visible part of
the human body after the face. The skin is non
glabrous, hirsute, thin and mobile to allow individ-
ual movements of joints. The very thin loose areolar
layer underneath the skin and overlying the tendons
acts as bolster that provides pliability and allows
easy tendon gliding. When this skin is lost by any
means, the ideal substitute should have the same
character; thin, supple, and permits easy joint
motion and tendon gliding [3].

Being thin and closely related to the underlying
tendons, bone and joints, it is frequently uncommon
to find isolated injury to the dorsal hand skin
without affecting such structures [4]. Providing
coverage should appreciate restoring of these struc-
tures, which can be carried out in the primary stage
or in a protracted secondary or tertiary stages.

Although there are many donor sites for recon-
struction of dorsal hand skin defects, reviewing
literature revealed that free flaps demonstrate a
high versatility especially in traumatic hand defects
[5]. Free flaps can be harvested in almost any size,
bringing its angiogenic and lymphogenic potentials
[6], can improve arterial and venous flow in the
already traumatized area by application of the flow-
through technique and can be made composite to
provide additional vascularized tissue components
like tendons, [7] bone, [8] and nerves [9,10] to the
hand in addition to cover. It allows early hand
elevation and physical therapy as it is usually a
single stage procedure. The dorsalis pedis, [7]
lateral arm, [11] scapular [8], TRAM [12], and tem-
poroparietal fascia [13] flaps are among other free
flaps that are used extensively in the reconstruction
of this area of the body. These flaps demonstrate
various versatilities and drawbacks.

Anterolateral thigh (ALT) flap nowdays is the
standard flap for soft tissue reconstruction in dif-



ferent areas of the body including head and neck,
upper and lower extremity reconstruction [1,14,21,22]
and has some indications in breast reconstruction
[2]. This study demostarets the versatility of ALT
for dorsal hand reconstruction.

MATERIAL AND METHODS

During the period from June 20113 till Septem-
ber 2016, 12 patients with dorsal hand trauma were
reconstructed using ALT flap. There were 11 males
(91.6%) and 1 female (8.4%). Their age ranged
from 8-49 year (average 34.6 Y). Nine cases (75%)
resulting from industrial and road traffic accidents,
and 3 cases (25%) were due to burn trauma. All
cases were treated on a secondary based schedule
for treatment of  dorsal contractures and adhesions
following previous reconstructions by other means.

Hand defect was limited to hand dorsum in 8
cases, including the dorsum and palm in 1 case,
and include the dorsum of hand and dorsal surface
of fingers in 3 cases. The size of the flap skin
paddle ranged from 5-9cm: 6-14cm (Width: Length)
ratio.The number of perforators included in each
flap was single in most cases (10 cases) and double
perforator in 2 cases. Also the number of muscu-
locutaneous perforators nourishing the flap was
higher in comparison to the number of septocuta-
neous perforators (9: 3 ratio). The mean pedicle
length ranged from 7-12cm (average 8.9cm).

In 5 cases there was intercalary extensor tendon
loss (3 cases post traumatic, and 2 cases with post
burn contracture). In these cases, vascularized
tensor fascia lata was included in the flap and
divided into multiple sleeves to reconstruct the
lost extensor tendons. In 4 cases (3 post traumatic
and 1 post burn), there was tendon adhesions,
tenolysis was done in all but in 3 cases tensor
fascia lata extention was used to wrapp around the
tendons to prevent re-adhesions (Fig. 2B,C). In
the case of metacarpal loss; ALT osteocutaneous
flap was harvested and used for bone reconstruction
and soft tissue coverage (Fig. 1A). All flaps donor
site was closed directly without need for skin
grafting.

RESULTS

Out of the 12 flaps harvested, only 1 flap related
to post burn reconstructed cases failed completely
secondary to vein thrombosis that was explored
and revised but without success. Also another 2
flaps (1 for traumatic and 1 for post burn reconsted
cases) developed partial flap necrosis, 1 left to
heal by secondary intention and the other 1 required
skin grafting. Donor site morbidity in the form of
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wound dehiscence was developed in 1 case and
the rest cases healed completely. Regarding the
flap thickness it was reasonable in 10 cases, and
required debulking in 2 cases. Debulking was done
in 1 case in the stage of flap harvest, and in a
secondary stage in another case. In the 5 cases
where TFL was used for tendon reconstruction,
they developed very bad tendon excursion and
even non functioning reconstructed extensor ten-
dons. In the 4 cases of tensor fascia lata wrapping
an excellent tendon gliding was achieved. In the
case of ALT osteocutaneous flap used for recon-
struction of metacarpal defects, sound bone healing
achieved (Fig. 1B). In the 3 cases of surgical
syndactalization, they were separated 2-4 months
after primary surgery and they healed very well.

Case (1): Fig. (A) male patient 45 years old with complex
dorsal hand defect including skin, tendons, and central
metacarpal bone comminuted fractures with necrotic bone
segments. Fig. (B,C) showing one month post operative photos
following insertion of free ALT osteocutaneous flap to by
pass the intercalary bone defect and skin cover.

(A)

(C)

(B)
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Case (2): Male patient 24 years old with old post traumatic adherent skin graft over previously repaired extensor tendons. Fig.
(A,B,C) shows harvesting of free ALT flap with vascularized fascia lata that was used to wrap the tendonlysed extensor
tendons to provide gliding surface and prevent re-adhesions. Fig. (D) showing direct closure of the donor site of ALT
flap without tension.

Case (3): Fig 3 (A,B) showing female patient 33 years old presented with post traumatic thumb amputation with fracture index
at metacarpal base as shown from X-ray one month before. In this case policization of the fractured index finger was
decided. Fig. (3C) showing harvested free chimeric ALT fasciocutaneous flap that include partial Vastus Lateralis
muscle. The harvested muscle was used to obliterate the induced web space between the policized index and middle
fingers. Fig. (3D) shows the result 2 months after surgery with viable flap and widened web space.

(B)

(C) (D)

(A)

(A) (B)

(C) (D)



DISCUSSION

Soft tissue defects over the dorsum of hand
require scrutinized assessment and prudent surgical
planning in order to restore optimal function and
appearance. The nature of the skin in this area is
of special surgical interest. It is thin and pliable
for smooth tendon gliding. It is easily injured by
trauma, which is frequently associated with exten-
sor tendons and bone injuries [4,21,22]. Isolated
skin injury is straightforward, however, any skin
replacement therapy could be thin. The thin char-
acteristics of the ALT flap render it a suitable tool
for dorsal hand coverage. Even with local adiposity,
it is possible to thin the flap by removing excess
fat underneath the skin up to the dermis [15]. The
flap provides a pliable gliding surface for the
extensor tendons and its long and large sized pedicle
allows application of the flow-through pattern to
improve vascularity in the injured hands. The
hidden and permissible direct closure of its donor
site adds superiority to this flap over the forearm,
dorsalis pedis and lateral arm flaps. The use of
ALT flap allows a tow-team approach with the
patient in the supine position, and repositioning is
not required which is the rule in the scapular flaps.
Like groin flap, an ample skin paddle can be har-
vested; thigh flap surpasses the defeat of groin flap
as early physiotherapy and elevation of the oedame-
tous limb can be supervened.

When both skin and osseotendinous framework
are injured, their reconstruction is carried out either
through multistage surgical interventions the first
rung of which is the primary skin cover, followed
or combined with intercalary tendons and bone
grafting [7,16] or by composite flaps that contains
more than one tissue plane in its structure. If tendon
and/or bone grafts are considered, the soft tissue
cover should be pliable enough to allow such
tendon grafts to slide very well, prevent adhesion
with bone and should allow secondary procedures
like tenolysis. For this purpose, surgeons [13]
advocated the temporoparietal fascial flap to wrap
the tendons and even they tunneled the grafts in-
between the superficial and deep temporal fascial
layers. This flap requires secondary skin grafting,
which is inferior to skin flaps. Also there is no
warrant to harvest flap from the head to provide
pliable tissue to the dorsum of the hand inspite of
plenty of donor sites that can afford such tissues
and their harvest is accepted by the patient. Inclu-
sion of a wide fascial extension beyond the limits
of the skin paddle of the harvested thigh flap is
valid [22] and can be used to wrap the tendon grafts.
Such maneuver was applied in 2 cases in this series
and good results were obtained. Although, com-
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posite flaps in different combinations (Tendinocu-
taneous [7,11], osseocutaneous [8.22], and neurosen-
sory [10] is quite appealing, and have been described
to reconstruct lost structures in a single stage
procedure, however, the author’s experience is that
the best indications for such compound flaps in
dorsal hand reconstruction is not much beneficial.
ALT flap can be made sensate [25] by anastomosing
the lateral femoral cutaneous nerve to one of the
cutaneous nerves in the nearby forearm, can be
made osteocutaneous by inclusion of part of hip
bone [22], and can be made tendinocutaneous by
fascia lata inclusion [21,23]. In some cases, the
author tried to reconstruct the extensor tendons
based on the concept of compound “tendino-
cutaneous'' flaps by including the tensor fascia
latae in the flap and then split it into multiple
sleeves that are sutured to both proximal and distal
stumps of tendons, it was noticed in the follow-up
period that such tendons do not function well. Also
it was reported that the indication of vascularized
osseocutaneous flaps is when bone loss exceeds
6-8cm [4]. However, it is difficult to find metacarpal
loss that exceeds this length. But this flap was used
once to reconstruct the central metacarpal defects
as a whole unit and it works well (Case 1). Donor
site and flap related co-morbidities following use
of the previously described compound flaps are
well reported. In case of dorsalis pedis flap for
example it is commonly associated with delayed
healing of skin-grafted donor defect that results in
ugly donor scar [7]. The lateral arm flap, with part
of triceps tendon and/or humeral bone [11] carries
unsightly visible donor scar for men and women
a like. Also it is bulky in the hand and has a limited
skin paddle; where up to 6-8cm only can be har-
vested. The scapular osteocutaneous flap [8] with
some of its advantages in hand reconstruction, is
bulky and its harvest needs to transpose the patient
during operation, which is undesirable in hand
surgery. Although the previously counted co-
morbidites is much less in case of ALT flap, how-
ever its use through these combinations still needs
more research and testing.

Lateral thigh flap has a large skin paddle with
multiple perforators. It is safe to split the flap into
multiple skin segments [24] and also to make it
chimeric [1] that contains different pieces of skin
and muscle each with at least one perforator with
a common pedicle (Fig. 3C). These segments or
pieces can be conformed to cover different areas
of the hand. Also it is permissible to make a hole
in the flap [17] to accommodate the transferred toe
in case of toe-to hand transfer. ALT flap like other
free flaps is not parasitic on the tissues for them
they are transferred. Moreover, it has a long pedicle
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with wide vessel diameter, which can be used for
reconstruction of lost arterial segment thus; improve
hand vascularity based on the flow-through concept
[1]. Its scar donor site is secluded and its harvest
allows two-team approach with the patient in the
supine position. This flap surpasses other donors
in this issue, which is of great benefits especially
when operating on multiple traumatized patients,
where other surgical interventions are required.

Where up to 8x20 cm skin paddle can be closed
directly, the disadvantage of this flap comes when
skin grafting of the donor site is required. In this
situation a slight contour defect is mostly encoun-
tered. For the anatomic variations and sometimes
absence of perforators found by the author and in
other reports [18,19] the thigh region in general is
robust of many perforators to search and dissect.
Using Doppler detector for preoperative mapping
of perforators may renders their intraoperative
allocation easier. Also based on free style flap
harvest [20], it is easy to search for the perforators
by dissecting under the skin and following them
to their main domain. This flap contains multiple
perforators and even if one perforator is inadvert-
ently cut the flap is still viable and it is easy to
look for other perforators.
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