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Abstract Background Volar finger defects where critical structures exposed are always
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challenging for plastic surgeons. In these types of defects, local flaps, cross finger
flaps, abdominal flaps, and free flaps are used. Free dorsoulnar artery perforator
(DUAP) flaps and superficial palmar branch of radial artery (SPBRA) flaps are also used.
In this case, we present a patient who was scheduled to receive a DUAP flap to address
defect on the second finger of right hand; however, we repaired the defect with a
SPBRA flap because intraoperative absence of the ulnar artery was observed.
Materials and Methods A 34-year-old male patient was admitted with a wound that
exposed the tendon and neurovascular bundle on the volar side of the second finger of
the right hand. A free DUAP flap was planned for the patient. A perforator was detected
during the preoperative Doppler ultrasound examination. While dissecting the perfo-
rator, we noted the absence of an ulnar artery proximal to the perforator vessel. The
elevated SPBRA flap from same extremity and the defect were closed.

Results Postoperative computer tomography showed an absence of the ulnar artery
distal to the right antecubital region. No complications were seen in the donor and
recipient areas. Long-term motor movements were natural, and the patient’s quality of
life was good.

Conclusion Determining the perforator site using Doppler alone may not be suffi-
cient in preoperative evaluation of patients scheduled to receive DUAP flaps. Perform-
ing an Allen test and using advanced imaging methods can prevent surgeons from
encountering a bad surprise.
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Fig. 1 Preoperative view of the defect.

Flaps should be used in the reconstruction of volar finger
defects in which bone, tendon, and neurovascular structures
are exposed.! In previous years, local advancement, cross
finger, dorsal metacarpal, and abdominal flaps were fre-
quently used to repair large defects.? With the advancement
of microsurgical techniques, the use of free flaps in volar
finger defect reconstruction has increased in recent years.>*
General anesthesia is needed for flaps whose donor sites are
generally in the lower extremities or truncal area. This type
of flaps needs to be debulking procedure because of thick-
ness also they are not compatible with the finger in terms of
texture.” Studies have been conducted on the use of ipsilat-
eral upper extremity free flaps due to the mentioned dis-
advantages such as needing for general anesthesia, texture,
and thickness mismatch.58

Inada et al® first proposed the application of free dorsoul-
nar artery perforator (DUAP) flaps in finger defects; their
advantages include thin skin, suitable lengths and diameter
pedicles for the recipient area, and sensory features. Howev-
er, like any perforator flap, they are difficult to dissect and
the surgery itself requires experience.’

Free superficial palmar branch of the radial artery
(SPBRA) flaps are also used in finger defect reconstruction'?;
they have the advantages of having glabrous skin and pedicle
diameters that are compatible with digital arteries. Also,
since they are axial flaps, they are easier to dissect than
perforator flaps."!

In this study, we present a 34-year-old male patient who
was scheduled to receive a free DUAP flap to repair the volar
defect on the second finger of his right hand, but instead
received a free SPBRA flap because the absence of an ulnar
artery was observed during operation.

Case Presentation

A 34-year-old male patient was admitted to the emergency
department of our hospital with a wound that exposed the
tendon and neurovascular structure covering the distal
phalanx and mid-phalanx in the volar of the second finger
of the right hand. The results from motor, sensory, and
circulatory examinations were normal and revealed that
the patient did not have any fractures.
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Fig. 2 Superficial palmar branch of radial artery flap was planned to
center the thenar crease.

Initially, the patient was scheduled to undergo free DUAP
flap surgery. During the preoperative evaluation, the Dopp-
ler detected a perforator flow 2 to 5cm proximal to the
pisiform bone and 1cm dorsal to the flexor carpi ulnaris
(FCU).

Under the axillary block, the volar side of the second
finger of the right hand was debrided; the ulnar and radial
neurovascular bundles were intact. The radial digital artery
and two dorsal veins were isolated. Debridement revealed a
defect with a size of nearly 3 x 2.5 cm (=Fig. 1). The radial
side digital artery was closed with a vascular clamp, the
finger’s circulation was checked, and when the circulation
seemed natural, the artery and vein were cut and prepared
for anastomosis.

The line between the pisiform bone and the medial
condyle of the elbow was drawn, and the axis of the flap
was determined. Under the tourniquet, a dorsoulnar artery
flap measuring 4 x 3 cm was centered on the perforator. The
flap was starting to be elevated from the radial side of the
subfascial plane, and then the perforator was detected. When
the FCU was retracted to the radial side, the ulnar artery was
not found. The tourniquet was opened. While the perfora-
tor’s flow was detected, no axial artery was detected proxi-
mal to the perforator.

Since the patient had an axillary block, written consent
was obtained from the patient to undergo free SPBRA flap
surgery. Under the tourniquet, a flap measuring 4 x 3 cm was
planned to center the thenar crease in the volar side of the
hand (=Fig. 2). Dissection was started from the proximal of
the flap, and the superficial vein was isolated. The dissection
was deepened, and the radial artery and its branches were
exposed (=Fig. 3). The flap was carefully elevated from the
distal side. The distal pedicle was ligated while the flap was
elevated over the transverse carpal ligament. Attention was
paid to the motor branch of the median nerve around the
palmaris brevis muscle. After the flap was completely ele-
vated, a tourniquet was opened, and bleeding was controlled.
After bleeding was observed in the flap, the flap was removed
from the donor site. The donor area was primarily closed, and
a Penrose drain was placed. The superficial vein was anasto-
mosed to the dorsal vein because the comitant veins were
not suitable for anastomosis. The flap artery was also

© 2021. The Author(s).
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Fig. 3 Intraoperative view of superficial palmar branch of radial artery flap (blue arrow: radial artery, yellow arrow: superficial palmar branch of

radial artery, black arrow: isolated superficial vein with vascular clip).

Fig. 4 The flap was adapted to the recipient area.

anastomosed to the radial digital artery. Flow was observed
in the flap; the flap was inset (~Fig. 4), and the operation
ended after the volar splint was applied.

Appropriate medical treatment which consists intrave-
nous fluid, heparin, and antibiotic was provided to the
patient during the early postoperative period. The Penrose
drain was removed on the first postoperative day. No issues
were noted regarding the flap’s viability. The patient was
referred to the physical therapy and rehabilitation center on
the 10th postoperative day. The splint was removed in
the second postoperative week. In the third week after the
operation, the patient underwent upper extremity comput-
ed tomography (CT) angiography. Tomography showed the
absence of an ulnar artery at the distal of the right ante-
brachial fossa (=Figs. 5 and 6). The patient’s medical history
was reviewed; however, the patient stated that he had no
memory of any trauma to the right extremity.

In the first postoperative year, the flap’s size and texture
were natural, and the patient’s motor skills were satisfactory
(=Figs. 7 and 8).
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Discussion

Although local flaps are sufficient for small finger defects, it
is necessary to use free or regional flaps in defects that
exceed a single phalanx level and where critical structures
are exposed. Physical therapy is delayed due to limited
mobilization in cross fingers or abdominal flaps, resulting
in a contracture or joint freezing.’

With the advancement of microsurgery, the frequency of
free flap use in finger defects has increased.'? Anterolateral
thigh flaps and medial sural artery perforator (MSAP) flaps
can be used when lower extremities are used as donors. Since
the subcutaneous tissues of these flaps are thick, debulking
may be required. Although second toe flaps are the bench-
mark due to their texture, thickness compatibility, and
glabrous skin, they are technically challenging.'* In general,
lower extremity flaps require general anesthesia. In addition,
many of them have incompatible textures. Therefore, it is
better to select a recipient site in the ipsilateral upper
extremity. These flaps allow axillary block.

Free posterior interosseous artery flaps can be too bulky
for fingers. It is difficult to perform surgery due to pedicle
variations and leaves a noticeable scar on the forearm as a
result of donor site grafting.'* When the first free dorsal
metacarpal artery flap and free digital artery flap are used,
donor sites need to be grafted. Additional morbidity occurs in
the ipsilateral upper extremity.'>'>1® Although venous flaps
are used in finger reconstruction, their application is limited
due to the low number of successful cases in the
literature.'”:'8

Inada et al first described the use of DUAP flaps in finger
reconstruction,® and since then, they have been used in
various studies over the years.”'® The dorsoulnar artery
perforator is marked with a Doppler 2 to 5cm proximal to
the forward pisiform bone and 1cm dorsal to the FCU.
Arterial diameters are between 0.9 and 1.3 mm, and pedicle

Vol. 6 No. 1/2021 © 2021. The Author(s).

e47



e48 Doppler for Free Dorsoulnar Artery Perforator Flap Tatar et al.

Fig.5 Computed tomography view of the antecubital region. (A) Coronal section (yellow square: brachial artery bifurcation, separation of radial
and ulnar artery). (B) Axial section (blue circle: brachial artery bifurcation, separation of radial and ulnar artery).

Fig. 6 Computed tomography view of the middle one-third forearm. (A) Coronal section (blue square: radial artery continuity, ulnar artery
absent). (B) Axial section (red circle: radial artery continuity, ulnar artery absent).

length is 20 mm on average.” Although there are two com-
itant veins beside the artery, superficial veins are generally
isolated by retrograde dissection and used in anastomosis
because of the superficial vein’s diameter (1.8-2.5mm) is

more compatible with the vein size in the recipient site.
During preoperative evaluation, the FCU’s axis is determined
between the pisiform bone and the medial condyle. Perfo-
rators are marked with Doppler at 1 cm dorsal to the FCU axis
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Fig. 7 Postoperative first year view of the flap.

and 2 to 5 cm proximal to the pisiform bone. Although DUAP
flaps generally have glabrous skin, some patients may have
hair on the donor site.

Free SPBRA flaps are also used in finger defects.
However, there is a possibility that the recurrent motor
branch of the median nerve will be damaged during dissec-
tion. Although their pedicle diameters (0.9-1.4mm) are
compatible with the digital artery, their pedicle lengths
may be too short in some cases.!! Comitant veins or superfi-
cial veins can be used in vein anastomosis. If the palmar
cutaneous branch of the median nerve is included, it
becomes a sensory flap.!! Palmaris longus may be included
in the flap in tendon defects.'" In cases with short proximal
pedicle length, a flow-through SPBRA flap can be designed.?
The pedicle distal to the flap is dissected until its junction
with the superficial arch can be elevated reversely.??

Both flaps can be made with an axillary block and elevated
from the ipsilateral extremity. Perforator dissection in the
DUAP flap is relatively more difficult than axial pedicle
dissection in SPBRA. Both flaps are similar in thickness and
texture. Although the SPBRA flap is hairless, the DUAP may
be hairy in some patients. Damage to the recurrent motor
branch of the median nerve in SPBRA increases morbidity
compared with the dorsal sensory branch of the ulnar nerve
during DUAP elevation."!

In our case, a Doppler device detected a perforator near
the proximal pisiform bone before the operation. During the
operation, the DUAP flap started to be elevated from the
radial side; however, during perforator dissection, it was
found that no ulnar artery was near the ulnar nerve and no
axial artery was attached to the perforator. Due to the
presence of an axillary block, the patient’s consent had to
be obtained prior to surgery.

In the literature, no preoperative evaluation criteria have
been found, except for using Doppler to determine the
perforator before the DUAP flap operation.>®'° Although
perforator flow was detected via Doppler in our case, the
absence of an ulnar artery was also observed. This situation
reiterated that Doppler alone was not sufficient in the
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Fig. 8 Finger movements are natural in the postoperative first year.

preoperative evaluation of patients scheduled for DUAP
flap operations.

In conclusion, we suggest that surgeons should also
consider using other methods in addition to Doppler, such
as the Allen test or CT angiography, to avoid a bad surprise in
the preoperative evaluation of patients undergoing DUAP
flap surgery in the future. Our case will be a valuable for
future studies which are about DUAP flaps.
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