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Reconstruction of Dorsal Hand Burn Scars Using Microdissected Tailoring of the Free Anterolateral Thigh Flap

ABSTRACT

Background: Currently, large defects of the dorsum and finger of the hand pose a great 

challenge to plastic surgeons. The most difficult problem is finding a suitable material 

that has a large area and a thin, reliable blood supply and can be tailored into many small 

flaps to cover the fingers. Case series: We present the cases of two patients admitted 

to our hospital with scars on the dorsal side of the hand after gas burns. The defects 

after scar release were reconstructed by microdissected tailoring of the free anterolateral 

thigh flap. Complete survival was achieved for all flaps, including the small flaps tailored 

for finger defects. The function and aesthetics of the hands significantly improved. The 

patients were satisfied after the pain, itching, and burning symptoms of the scar were 

relieved. Conclusion: Microdissected tailoring of the free anterolateral thigh flap is an 

ideal method for addressing hand defects. The microdissected tailoring technique allows 

the surgeon to construct a thin flap with a reliable blood supply from the perforator.

Keywords: burn scar, anterolateral thigh flap, hand reconstruction, thin flap, mi-

crodissected tailoring.

1. BACKGROUND
The treatment plan for hypertro-

phic scarring of the dorsal hand in-
cludes scar excision, soft tissue con-
tracture releasing, the reconstruc-
tion of tendons and joints, and defect 
covering. This defect requires a thin 
flap with a compatible skin color that 
can prevent post-operation tendon 
adhesion (1). The main obstacle is 
finding an adequate reconstructive 
material. The cover material must 
be congruous with the hand skin in 
structure, color, elasticity, and thick-
ness to achieve suitable functional 
and aesthetic results. The free an-
terolateral thigh flap (ALTF), first in-
troduced by Song et al. in 1984, is a 
well-known versatile flap (2).

2. OBJECTIVE
This paper presents the case re-

ports of two patients with exten-
sive hypertrophic scars of the dorsal 
hand and finger after gas burns (one 
patient had burn scars on both hands 
and had undergone two surgeries), 
which were reconstructed by micro-

dissected tailoring of the free ALTF.

3. CASE PRESENTATION
CASE 1
A 43-year-old male patient was 

admitted to our hospital with burn 
scars on both hands after a gas burn 
6 months previously. On the right 
hand, a hypertrophic scar extended 
from the wrist to the distal interpha-
langeal joint. The extensor tendon 
and interdigit webspace were ad-
hered to the scar tissue. The scar was 
indurated and itchy with a scratch-
ing-induced ulcer.

For the first operation on the right 
hand, the scar was radically excised 
and dissected to release the extensor 
tendon, and microdissected tailoring 
of the free ALTF was utilized to cover 
the defect. The flap size was 19 × 14 
cm, and the perforator was type 1 ac-
cording to the Kimura classification. 
The flap was thinned using the mi-
crodissection technique introduced 
by Kimura et al. (3, 4).

The small branch stem from the 
perforator was meticulously dis-
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sected under a microscope. Fat lobules were eliminated 
from the distal margin to the point at which their dis-
tance to the perforator was 1.5 cm. The thickness of the 
flap after dissection was 2.5 mm. Subsequently, the flap 
was designed and cut using the tailoring method, and the 
subcutaneous vessels were secured. The resulting flap 
had the shape of a glove (Figures 1 and 2). The surgery 
on the left hand was conducted 3 months later using the 
same technique. Six months after the operation, the flaps 
had completely survived on both hands, and the color was 
compatible with the hand skin. The itching symptom van-
ished and did not reappear at the scar of the flap border. 
Flexion movement dramatically improved with the suc-
cessful replacement of the scar tissue with the healthy 
flap tissue. Because of the symptoms of induration, parts 
of the extensor tendons were fibrotic, so we observed only 
marginal improvement. The patient was able to perform 
daily activities, including wearing gloves and long sleeve 
shirts and holding a bowl while eating.

CASE 2
A 41-year-old female patient was admitted to our hos-

pital with a burn scar on the right hand from a gas burn 
14 months previously. The indurating, hypertrophic scar 
extended across the dorsal hand and fingers of the right 
hand. Contractive scar tissue caused a deformity in finger 

anatomy, and the patient could not conduct flexion or ex-
tension movements. The itching and pain symptoms were 
burdensome for the patient. The surgery procedures were 
the same as in case 1, with a flap size of 23 × 14 cm and a 
type 1 perforator (Figure 3). The microdissected tailoring 
technique was used to reduce the flap thickness from 23 
mm to 3 mm. Six months after the procedure, the patient 
showed improvement in hand function.

4. DISCUSSION
A flash burn on the dorsum of the hand caused by an ex-

plosion of natural gas, propane, or gasoline often causes 
severe damage over a large area. This can result in hy-
pertrophic scar formation, contracture deformity, and 
finger adhesion, which lead to detrimental functional 
deficits and poor aesthetic outcomes. In addition, hand 
burn scars can cause itching, ulcers, pain, and discom-
fort. Surgical treatment is often indicated to restore hand 
function. Replacing all of the scar tissue with healthy 
skin is the primary goal of plastic surgery. However, it 
is difficult to find a material with harmonious color, sim-
ilar texture and thickness, and sufficient area that will re-
sult in a lower degree of deformation after surgery. The 
skin on the dorsum of the hand is very thin and has high 
elasticity, allowing the fingers to easily perform complex 

Figure 1. Microdissected tailoring of the free anterolateral thigh flap to reconstruct the right hand. A. Burn 
scar on the right hand. B. Flap design. C. Microdissected flap. D. Microdissected tailoring. E, F: Six months 
after operation.
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movements. Gasoline burns are typically deep burns, and 
the tendons may be exposed after the removal of the full 
thickness of the scar; therefore, a skin graft is not a fea-
sible treatment (5). To completely cover the dorsum of the 
hand and fingers, it is necessary to use a large, thin flap so 
that the flap can be tailored. Regional flaps, such as pos-
terior interosseous flap and radial forearm flap, and free 
flaps, such as medial sural flap, radial forearm flap, and 
lateral arm flap, typically do not meet this requirement 
(6). The random pedicled abdominal flap is an alternative 
solution (covering the defect and excising the pedicle), 
but the disadvantage of this flap is its thickness, which 
requires thinning surgery (7, 8).

The central part of the ALTF containing the perforator 
was thinned to cover the dorsum of the hand, and the 
distal end of the flap was dissected according to the de-
fects of the fingers. ALTF debulking is typically achieved 
by liposuction or direct excision in the second phase (9). 
However, this technique is only suitable for covering a 
simple surface without a three-dimensional structure. 
The ALTF can be thinned during operation by the removal 

of the adipose tissue on the superficial fascia (without mi-
crodissection), as suggested by Kimura. Flap thinning is 
safe if the deep fascia within 2 to 3 cm of the perforator 
is preserved. During this procedure, the direction of per-
forators and their branches are predicted, and adipose 
tissue removal is restricted to the area with the least ex-
pected vascular distribution. Therefore, this can be con-
sidered a blind procedure and can sometimes damage the 
flap vascularization. The Kimura classification divides 
perforator flaps into three types according to the path of 
the perforators in the adipose tissue: type 1 perforators 
run within the adipose tissue and extend nearly perpen-
dicular into the subcutaneous plexus (50%); type 2 perfo-
rators run into the adipose tissue and extend to the side 
of the flap, within 2 cm of it (35%); and type 3 perforators 
widen on the deep fascia, extending roughly parallel to 
the deep fascia for a certain distance and gradually en-
tering the adipose tissue (15%). Type 1 and 2 perforator 
flaps can be safely thinned by microdissection, whereas 
type 3 flaps cannot be thinned safely (10).

To increase the safety of flap thinning, Kimura et al. 

Figure 2. Microdissected tailoring of the free anterolateral thigh flap to reconstruct the left hand. A: Burn scar of the dorsal hand. B: Microdissected 
tailoring. C: Six months after operation.

Figure 3. Free microdissected tailoring anterolateral thigh flap to reconstruct the right hand. A: Hypertrophic scar. B: Microdissected flap. C: Right hand 
after the operation. D: Six-month follow-up.
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used the microdissection technique to meticulously dis-
sect the small blood vessels in the fatty tissue and grad-
ually remove each fat particle from the periphery to the 
center of the flap to prevent damage to the perforators. 
As a result, the perforated flaps could be removed from 
the fatty tissue and completely nourished by the subcu-
taneous vascular network (3). Microdissection not only 
provides a thin flap but also allows a clear view of the di-
rection of the exposed small vessels and precise determi-
nation of their reference to the skin (the branches of the 
perforator into the subepidermal layer); in this way, the 
flap can be completely cut to minimize the impact on the 
flap’s blood supply (4). This is the basis of the development 
of microdissected tailoring (4). This technique allows the 
central part of the flap containing the perforator to be 
placed on the dorsum of the hand and allows the distal 
end to be safely cut according to the defect shape of the 
dorsal fingers (11).

5. CONCLUSION
Microdissected tailoring of the free ALTF is an ideal 

technique for hand burn scar reconstruction. The micro-
dissection technique allows the surgeon to preserve the 
small branches of the perforator, which increases the ef-
ficacy and safety of the operation.
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