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ABSTRACT

Background: Soft tissue repair of complicated wrist defects
with exposure of the underlying vital structures often present
an awkward problem to the reconstructive surgeons. Various
flap modalities have been used to resurface of such defects;
each of them has its merits and demerits. This study aimed
to evaluate the efficiency of "dorsal ulnar artery fasciocuta-
neous island flap" in reconstruction of wrist soft tissue defects.

Patients and Methods: A prospective study was conducted
between Sep. 2013 and Sep. 2015 of 13 patients (11 male, 2
female), with post-traumatic soft tissue defects at the volar
aspect of the wrist, with mean age of 28.5 years, underwent
dorsal ulnar artery fasciocutaneous island flap. The flap size
ranged from 7x2.5 to 15x6cm (mean- 9.7x4.2cm). The donor
sites were closed primarily in 5 cases and skin grafted in 8
cases.

Results: Flap survival was excellent, except for one case
with marginal superficial flap necrosis and it was managed
conservatively. All the donor and recipient sites were healed
uneventfully. After an average follow-up period of 7.2 months,
the mean patients’ subjective assessment was 8.2 (good) and
most patients were satisfied about the functional recovery and
the aesthetic appearance of the donor and recipient sites.

Conclusion: We can conclude that the dorsal ulnar artery
flap is an effective one stage procedure providing good and
reliable skin cover with a robust blood supply for small to
medium sized defects around the wrist. It facilitates functional
restoration with minimal donor site morbidity.
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INTRODUCTION

The wrist is considered as a junctional zone
through which most of vital structures of the hand
pass. This area has also a significant role in hand
functions [1]. From this point, reconstruction of
complex wrist defects with exposure of underlying
structures represents a challenge to plastic surgeons
and often requires durable and pliable tissues to
preserve the hand functions and to protect its vital
structures [2].
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Flaps have some superiority over skin grafts
such as the chance to provide a tissue that can
grow normally without contraction and the possi-
bility for late reconstruction of the underlying vital
structures as well as immediate coverage [3]. The
need for flap cover can be met either by a local,
regional, distant or free flap. Local and regional
flaps are more convenient than the other options,
as they offer a relatively short operative and hos-
pitalization times, spare distant donor sites for
further reconstruction, don't need for sophisticated
microsurgical procedures and don't interfere with
the patient's physiotherapy or daily activities [4].

The dorsal ulnar artery flap or the dorsoulnar
forearm flap based on the dorsal branch of the
ulnar artery (DUA), has been first reported by
Becker and Gilbert in 1988 [5]. The ulnar artery
gives off the DUA between 2 and 4cm proximal
to the pisiform bone. The DUA has a diameter of
1-1.3mm, passes medially beneath the flexor carpi
ulnaris (FCU) tendon and after 3cm of a common
trunk; it gives off 3 collateral branches [6]. The
proximal muscular branch to the FCU muscle,
the distal osseus branch is the pisiform artery and
the medial branch is a fasciocutaneous branch [7]
(Fig. 1).

Fig. (1): Dorsal ulnar artery flap. (A) Anatomy of the dorsal
ulnar artery: 1, muscular branch; 2, osseous branch
to the pisiform; 3, cutaneous branches (a, ascending
and b, descending). (B) Elevation of the flap [7].
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The fasciocutaneous branch divides into ascend-
ing and descending branches on the inferior surface
of the FCU. The ascending branch runs between
the posterior border of the FCU and the ulnar crest,
divides into numerous ramifications providing the
vascularization of a large area of skin on the ulnar
side of the forearm (9-20cm long x 5-10cm wide),
while the descending branch runs distally and then
anastomoses with the dorsal carpal arch.

The DUA has two venae comitantes represent
the venous drainage of the flap [8]. The dorsal ulnar
artery flap has been used for reconstruction of the
wrist region without the necessity to sacrifice of
a major artery [6,9]. This flap is quite useful as a
fasciocutaneous or a fascial fat flap [10]. The fas-
ciocutaneous flap can be raised either with a cuta-
neous bridge, or as a true island flap [11]. This
study was undertaken to evaluate the efficiency of
"dorsal ulnar artery fasciocutaneous island flap"
in reconstruction of wrist soft tissue defects.

MATERIAL AND METHODS

Between September 2013 and September 2015,
thirteen patients with post-traumatic soft tissue
defects at the volar aspect of the wrist underwent
dorsal ulnar artery fasciocutaneous island flap at
the Department of Plastic and Reconstructive Sur-
gery, Tanta University Hospital. Eleven patients
were male and two patients were female, ages
ranging from 16 to 40 years (mean, 28.5 years).
Among these patients, nine cases had acute injury
with skin loss and four had skin necrosis after
trauma. Tendon and nerve injuries accompanied
the soft tissue loss in four patients.

After approval of the Ethics committee at Tanta
Faculty of Medicine, all patients were subjected
to full history taking, clinical, radiological and
Doppler examination to evaluate the extent of the
missing tissues, to assess skeletal affection and for
localization of the vascular pedicle respectively.
Informed consent was taken from all patients.

Surgical technique:
A line was drawn between the medial epi-

condyle of the humerus and the pisiform indicating
the axis of the flap (Fig. 2). The distal margin of
the flap must not exceed the distal wrist crease to
prevent scar formation on the joint.

About 2-4cm proximal from the pisiform and
on the ulnar side of the distal forearm the site of
the dorsal ulnar artery was detected and marked
with the aid of Doppler probe preoperatively. All
operations were done under general anaesthesia
with pneumatic tourniquet control and a loupe
magnification.
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After debridement, concomitant tendon and
nerve injuries were repaired primarily. The flap
was outlined over the ulnar aspect of the forearm
according to the size of the defect. The distance
between the pivot point of the pedicle and the
proximal edge of the flap was planned to be 25%
longer than the distance between the pivot point
and the defect.

We started dissection from proximal to distal
on the ulnar side of the forearm and wrist. The flap
was raised as a fasciocutaneous island flap (Fig.
3). The FCU was retracted laterally to expose the
flap's pedicle that was located 2-5cm proximal to
the pisiform. Care was paid to preserve the dorsal
branch of ulnar nerve while identifying and dissec-
tion of the DUA from its origin from the ulnar
artery to allow 180º rotation of the flap. The inter-
vening skin segment between the flap's pedicle
and the defect was laid open. As the flap was
nourished by the antegrade flow (ascending
branch), the tourniquet was then released and the
perfusion of the flap was confirmed. Hemostasis
was done and the flap was turned over distally to
cover the defect (Fig. 4). The flap donor site, up
to 4cm in width, was closed primarily by under-
mining of the surrounding skin, while larger defects
were skin grafted (Fig. 5). After suturing was
complete, a gauze dressing was applied.

Post-operative care:
The hand was kept elevated for 5 days to im-

prove the venous return and was immobilized in
the neutral position using dorsal splint for 2 weeks.
The operation was followed by a period of phys-
iotherapy for about 2-3 months. The occurrence
of the complications was carefully observed as
flap necrosis, bleeding, infection, graft loss and
donor site morbidity. Patients' subjective satisfac-
tion was assessed as regards to the functional
recovery and the aesthetic appearance of the recip-
ient and donor sites, they were evaluated using the
visual analog scale ranging from zero (completely
disappointed) to ten (completely satisfied) and
were divided into 3 classes (poor, 1-4; fair, 5-7;
good, 8-10).

RESULTS

In two years, thirteen dorsal ulnar artery fas-
ciocutaneous island flaps were used for coverage
of post-traumatic volar skin defects of the wrist in
13 patients with mean age of 28.5 years. The
summarized data about the patients and the out-
comes are presented in (Table 1).

All operations were successful. The average
flap length was 9.7cm, ranging from 7 to 15cm.
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The average flap width was 4.2cm, ranging from
2.5 to 6cm. Flap survival was excellent, except for
one case with marginal superficial flap necrosis
most probably due to venous congestion and it was
managed conservatively and healed by 2ndry inten-
tion. The donor sites in five cases were closed
primarily and in eight cases that were ≥4cm in
width were grafted. All the donor and recipient
sites were healed uneventfully.

Fig.  (3): Complete elevation of the flap to until the vascular
pedicle.

Fig. (4): Transposition of the flap to cover the defect after
being completely islanded.

Fig. (5): The donor site was covered by STSG.

Fig. (2): (Pre-operative marking) A line was drawn between
the medial epicondyle of the humerus and the pisi-
form indicating the axis of the flap.

After an average follow-up period of 7.2 months
(range from 3 to 12 months), the flap showed good
durability and elasticity and there was good move-
ment of the wrist and fingers in both extension and
flexion. The aesthetic appearance of the recipient
and donor sites was acceptable, without any no-
ticeable contour abnormalities. The mean patients'
subjective satisfaction score was 8.2 (range from
5 to 10).

Table (1): Patients' data and outcomes.

1
2
3
4
5
6
7
8
9
10
11
12
13

Case no.

(STSG): Split thickness skin graft.      (M): Male.      (F): Female.

25/M
23/M
27/M
35/M
28/F
40/M
16/M
30/M
31/F
38/M
23/M
36/M
18/M

Age (yr)/sex

11X5
12X6
15X6
7X3
8X3.5
10X5
8X5
7X2.5
10X4
11X4
8X3.5
10X4
9X3

Flap size (cm)

STSG
STSG
STSG
Primary
Primary
STSG
STSG
Primary
STSG
STSG
Primary
STSG
Primary

Donor site closure

No
No
Marginal superior necrosis
No
No
No
No
No
No
No
No
No
No

Complications

8
8
7
10
8
7
9
10
5
8
9
7
10

Patient subjective assessment

9
4
11
3
8
5
8
6
12
12
6
5
5

Follow-up
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Fig. (6): Early post-operative picture shows sound healing of
both donor and recipient sites.

Fig. (7): Late post-operative picture shows good aesthetic
results of both donor and recipient sites.

Fig. (8): Exposure of flexor tendons after debridement of
necrotic skin.

Fig. (9): The flap is completely islanded.

Fig. (10): Late post-operative picture. (Anterior view). Fig. (11): Late post-operative picture. (Lateral view).

Fig. (12): Post-traumatic loss of the volar wrist skin. Fig. (13): Late post-operative picture shows good functional
and aesthetic results.
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DISCUSSION

Soft tissue defects around the wrist with exposed
tendons, nerves, bone and joints are common sequel
in hand injuries, for which the reconstruction
remains challenging. Many therapeutic modalities
have been described to resurface such defects; each
of them has its own merits and demerits. The
pedicled groin flap [12] has successfully been used
as popular distant flap in the literature. However,
multiple-stage procedures, long duration of immo-
bilization and being bulking with suboptimal color
match are major handicaps. Free flaps [13] offer
flexibility in shape and size but are limited with
regard to the need for a facility of microsurgery
and donor site morbidity.

The posterior interosseus distally based flap
[14] has commonly been used in coverage of hand
and wrist defects in both adults and children.
However, the flap perfusion may be jeopardized
in volar wrist defects as the anastomosis between
the anterior and posterior interosseus may be inju-
ried from trauma and the dissection of the vascular
pedicle is frequently tedious and complex. The
distally based radial forearm flap [15] and the
reverse ulnar artey forearm flap [16] have stood
the test of time in reconstruction of such defects.
However, sacrifice of major vascular axis and
donor site morbidity are major drawbacks. We
aimed in this study to evaluate the efficiency of
"dorsal ulnar artery fasciocutaneous island flap"
in reconstruction of wrist soft tissue defects.

The dorsal ulnar artery flap was first described
by Becker and Gilbert [5], based on the DUA for
reconstruction of hand and wrist defects. The dorsal
ulnar artery (DUA) is quite reliable. In our series,
we constantly found the DUA in all our cases.

In agreement with us, the DUA was consistently
found by many authors [17,18]. However, Becker
and Gilbert 5 noticed the absence of the DUA in
2 of 100 dissections and Amarate et al. [19] observed
the absence of the DUA in 3 of 50 dissections. In
our study, we used the proximally based flap based
on the DUA as the flap's pedicle was long enough
to reach all the wrist defects. On the contrary,
Bertelli et al. [18] and Karacalar et al. [20] used the
distally pedicled dorsoulnar flap to extend the
vascular pedicle to reach distal hand defects, by
ligating and division the DUA depending on the
descending branch of the DUA retrogradely.

Unlike our results, Holevich-Madjarova et al.
[21] noted that the maximum size of the dorsal
ulnar artery flap should be 10x5cm. However, we
could use flaps as large as 15x6cm. Similarly,

Antonopoulos et al. [2] designed flaps up to 20x9cm
which is considered the maximum theoretical limit
of the territory supplied by the DUA. Similar to
our study, Liu et al. [13] found that donor sites less
than 4cm could be closed primarily while larger
ones needed to be skin grafted. In other studies
[8,22], donor sites up to 5cm could be closed pri-
marily by wide undermining of the surrounding
skin.

In this study, one flap developed marginal
superficial flap necrosis mostly due to venous
congestion and it was managed conservatively. In
similar studies, Ulkar et al. [22] encountered partial
necrosis in 2 out of 8 cases, Khan et al. [9] observed
marginal necrosis in 2 out of 12 cases, Antonopo-
ulos et al. [2] reported superficial necrosis in 2 out
of 6 cases due to poor venous drainage when larger
flaps were harvested and suggested certain modi-
fications such as to include superficial veins in the
pedicle or to anastomose such veins to the dorsal
venous arch and Tan et al. [3] supercharged the
dorsal ulnar artery flap by anastomosing a branch
of the cephalic vein to the antebrachial vein to
enhance the venous flow.

This series witnessed that the mean patients’
subjective assessment was 8.2 (good) and most
patients were satisfied about the functional recovery
and the aesthetic appearance of the donor and
recipient sites. In other studies, Uygur et al. [23]
found that the functional recovery of the hands
was good as well as satisfactory cosmetic results
of both donor and recipient sites, Abd Al-moktader
[8] noticed that although the flap was aesthetically
good, the scar formation at the donor site was a
true drawback of this technique, Liu et al. [13].

Observed that all the patients returned to pre-
surgical functional status after wound healing and
all the scars at the donor sites were unnoticeable
and Vergara-Amador [24] demonstrated that the
donor sites on the forearm ulnar side had a good
aesthetic acceptance.

We recommend for a larger clinical study with
a longer follow-up period for better evaluation of
the functional and aesthetic outcomes of this flap.

Conclusion: We can conclude that the dorsal
ulnar artery flap is an effective one stage procedure
providing good and reliable skin cover with a
robust blood supply for small to medium sized
defects around the wrist without the sacrifice of a
major vascular axis. It facilitates functional resto-
ration with minimal donor site morbidity.
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