
ABSTRACT

Posttraumatic hand and forearm defects always represent
a challenging problem in reconstructive surgery. Different
reconstructive methods have been used to treat these defects
considering the functional and cosmetic aspects. Local flaps
were used to reconstruct the hand and forearm at the expense
of donor site morbidity. Reconstruction by free flaps was also
used; however, they are bulky and necessitate revision surgery.
Pedicled abdominal flap was one of the initial methods of
reconstruction for hand and forearm defects. Two-stage
transfer, bulkiness of the flap that usually needs defattening
at further stage, and donor site morbidity are the pitfalls of
the flap. In this study, 30 patients had 23 posttraumatic hand
defects and 7 forearm defects were reconstructed by abdominal
ultra thin skin flap. The flaps were elevated ultra-thin, keeping
a very thin layer of fat that ensures the existence of the
subdermal plexus. Length-width flap dimension was in the
average of 7X3cm. Twenty seven flaps completely survived.
Two flaps had distal necrosis that healed conservatively. One
flap had wound infection and dehiscence. It could be an ideal
choice for the repair of hand and forearm defects with abdom-
inal ultra-thin skin flaps.

INTRODUCTION

The reconstruction of skin defects of the hand
and forearm aims at restoring their function with
a good aesthetic appearance. Several surgical tech-
niques using local flaps have been developed to
resurface hand and forearm defects. The dorsal
aspect of forearm offers the dorsal interosseous
artery flap to reconstruct the skin defect on the
dorsum of the hand [1]. The Chinese radial forearm
flap provides effective one-stage coverage of de-
fects on the dorsum of the hand [2,3]. Abdominal
flap is a simple, easy, and versatile distant flap
that took a great place in the beginning era of
reconstructive surgery [4]. Free flaps are single-
stage procedure with a marked flexibility in size,
shape, and positioning [5,6].

Several years ago, there was a declining in the
use of abdominal flap in the reconstruction of soft
tissue defects on the dorsum of the hand and fore-
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arm due marked bulkiness of the flap that was
frequently subjected to secondary debulking [7,8].
Ideally, a flap is elevated along a tissue plane. If
the donor skin is thin, it will be easy to transfer
and will be thin at its final place. However, if the
skin of the donor site is not thin, then the choice
lies between raising a fat flap with subsequent
thinning or transferring skin as a flap-graft principle
[9].

It is well accepted that a skin flap is usually
dependant on a subdermal circulation. Colson and
Coworkers [10], studied the use of defatted flaps
for the coverage of hand defects. They stated that
if the subdermal plexus is undamaged, the flap
should have an adequate blood supply. In this study,
pedicle ultra-thin abdominal flap is used in the
reconstruction of soft tissue defects of the hand
and forearm in an attempt to avoid the bulky ab-
dominal flap, providing a thin flap that match the
skin of the hand and forearm, and minimizing the
donor site morbidity of abdominal flap.

PATIENTS AND METHODS

Patients:

The study included thirty patients. Twenty-
three patients had hand defects and seven patients
had forearm defects. Hand defects were in the form
of postburn scar contracture (15 hand defects) and
posttraumatic injury (8 defects). Forearm defects
were in the form of crush wounds of the forearm
(7 defects) (Table 1). Twenty-six patients were
males while four patients were females. The age
of the patients ranged from 17 to 46-year old with
an average of 23-year. The study was conducted
in the department of plastic surgery Ain Shams
University from May, 2004 till August, 2006 with
an average follow-up period of 16 months. The
size of defects was ranged from a minimum of 5x8
and a maximum of 9x16 centimeters.



the flap with silk sutures was performed. With
Elastoplast and bandage, the limb was kept in a
position that does not make tension on the flap.
The pedicled-flap was dressed after one-week
postoperatively.

All the flaps were divided after 15 days. The
first insetting sutures were removed and new sutures
were taken at the site of divided flap.

RESULTS

Thirty soft tissue defects in the hand and fore-
arm were reconstructed by ultra thin abdominal
flap. All flaps had complete survival at the time
of division. One flap had distal necrosis involving
two centimeters that needed debridement and re-
suture to the edge of the defect. One flap had
disruption that needed secondary sutures. All flaps
gave a satisfactory coverage with excellent con-
touring (Figs. 1,2,3).

Methods:

All patients were operated upon by general
anesthesia. In cases of postburn scarring of the
hand, excision of scar tissue was done. In cases of
posttraumatic skin loss of the hand and forearm,
the wounds were debrided. Measurement the di-
mension of the defects was taken. Random pattern
ultra thin abdominal skin flap was raised at the
level of subdermis. A very thin layer of subcutane-
ous fat underneath the flap was kept. In-setting of
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Fig. (1-A): Postburn scarring and contracture deformity of
the right hand with flexion deformity of the little
finger.

Fig. (1-B): Excision of the burn scar and release of the
contracture.

Fig. (1-C): Elevation of ultra-thin abdominal flap. Flap di-
mension was 10x17cm.

Fig. (1-D): Coverage of the hand by the abdominal flap and
fixation of the little finger in extension by K-wire.

Table (1): The type and number of defects in the hand and
forearm.

Defect Number

Postburn scar of dorsum of hand

Crush hand injury

Crush wound of forearm

Electric injury of forearm

15

8

5

2
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Fig. (1-E): Postoperative view of the hand after division of
the abdominal flap.

Fig. (1-F): The flap is thin and completely survived.

Fig. (2-A): Posttraumatic soft tissue defect on the dorsum of
lift thumb.

Fig. (2-B): Coverage of the defect by ultra-thin abdominal
flap.

Fig. (2-C): The flap completely survived. The flap is not bulky
and has a good contour.



Fig. (3-A): 23-year old patient with a soft tissue defect after
release of contracted first web space.

Fig. (3-B): Reconstruction of the first web space by ultra-thin
abdominal flap. The flap completely survived with
good contour and not bulky.

the hand and avoids interference with the two main
arteries of the forearm. However, the dissection of
the vascular pedicle is frequently quite complex
and tedious beside the donor site morbidity at the
dorsum of the forearm.

Free flaps are alternative option to reconstruct
soft tissue defects of the hand and forearm. Free
flaps offer flexibility in size, shape, and positioning
and do not add donor site morbidity to the injured
hand. Free flap coverage is a time-consuming
procedure, requires a more difficult technique and
complicated postoperative care [16].

Back to abdominal flap for the reconstruction
of soft tissue defects on the dorsum of the hand
and forearm as a distant flap that had a role for
long time in the past. Random pattern abdominal
flap was frequently used to cover traumatic defects
involving the hand. However, bulkiness of the flap
and two-stage procedure was the main disadvan-
tages of abdominal flap. In particular, bulkiness
of the flap is bothersome to the patient and is
frequently subjected to debulking surgery. In this
work, abdominal thin skin flaps were raised and
reconstructed (thirty soft tissue defects on the
dorsum of the hand and forearm). with a maximum
of 9x16cm flap dimension, all flaps have survived.
Furthermore, the flaps were thin that did not require
revision. Lin and his colleagues used the pedicled
skin flaps of subdermal vascular plexus for recon-
struction of hand defects [17]. They achieved com-
plete survival in all the flaps used to reconstruct
22 hand defects.

Ultra thin abdominal flap is safe, easy to harvest,
gives a good skin that match the quality of skin of
the dorsum of the hand and forearm, has no donor
site morbidity of local flaps based on the forearm,
and does not need a debulking surgery.

DISCUSSION

Soft tissue reconstruction of the hand and fore-
arm remains a challenge for plastic and reconstruc-
tive surgeons. Dorsal skin defects on the dorsum
of the hand as well as defects of the forearm may
be covered by local, distant, or free flaps, depending
on the general condition of the patient and the local
condition of the wound and donor site. Several
surgical techniques use local flaps to resurface
dorsal skin defects of the hand. One group of local
flaps is distally based that are raised from the volar
aspect of the forearm. The axial pattern reverse
radial forearm flap [11] provides a good amount of
tissue coverage, and one of the primary flaps used
for the reconstruction of soft tissue defects of the
hand. The advantages of this flap are that it is safe,
simple, and effective one-stage procedure providing
thin, pliable, relatively hairless, good quality skin
with a robust blood supply. The main disadvantages
of this flap are sacrifice of a major artery, which
may jeopardize hand viability, and the morbidity
of the donor site. The axial pattern reverse fascial
forearm flap procedure [12,13] includes the fascial
forearm flap and split-thickness skin graft for
coverage of the hand. Although this procedure
minimized the donor site morbidity, it also involves
sacrificing a major artery. The distally based radial
forearm fasciocutaneous flap with preservation of
the radial artery [14] is based on the septocutaneous
perforators of the distal radial artery. This method
substantially avoids the two main brawbacks of
the reverse radial forearm flap, however, it has the
donor site morbidity.

The other group of local flaps involves distally
based flaps raised from the dorsal aspect of the
forearm. The posterior interosseous artery flap [15]
is suitable for coverage of dorsal skin defects of
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