Alteration of a radial forearm flap to adjust
to the superficial radial artery: a case report
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Updates Aberrant branches of the radial artery at the level of the forearm have rarely been re-
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ported. Preoperative workups to identify aberrant branches of this type have also sel-
dom been performed. However, surgeons elevating a radial artery-based flap should
consider the possibility of aberrant arterial branching. Otherwise, the circulation of
both the flap and hand may be endangered. We present a case of an anomalous radial
artery branch that resulted in an intraoperative alteration of the flap design. A novel
technique was used to preserve the circulation of the entire flap, and the patient re-
covered with adequate healing of the flap and donor areas. No hand function deficits
or subjective complaints were noted. In conclusion, surgeons should be aware of the
superficial radial artery or other aberrant branches of the radial artery that may be lo-
cated in various locations during radial artery-related flap elevation.
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Introduction

The radial forearm free flap has been commonly used for intraoral reconstruc-
tion because of its constant vascular anatomy and pliable skin texture. However, a
few cases of anomalous branches of the radial artery have been reported. We re-
port an anomalous superficial radial artery (SRA), detected during the elevation
of a radial forearm free flap. A novel technique was used to preserve the circula-
tion of the entire flap.

Case report

A 46-year-old 12-pack-year hypertensive man was diagnosed with squamous
cell carcinoma of stage TANOMO on the left margin of the tongue, extending 3 cm
deep as observed on magnetic resonance imaging. Left side hemiglossectomy, in-
cluding the base of the tongue, floor of the mouth, and partial genioglossus mus-
cle, was performed via lingual release and neck dissection. The pathologic find-
ings revealed a 1.9 x 1.7 cm squamous cell car cinoma with an 8 mm depth of in-
vasion. There was no lymphovascular invasion, but perineural invasion was not-
ed. A radial forearm free flap was planned to directly cover the defect. The patient
was right-handed, and a preoperative Allen’s test of the left hand showed adequate
blood flow from both the radial and ulnar systems.

The flap was designed on the volar side of the patient’s hand. The flap measured
6x 6 cm. The distal end of the flap, which became the tip of the tongue, was locat-
ed on the radial artery at the level of the wrist crease. Exsanguination was per-
formed using an Sterile Esmark Bandage (Medline Industries, Inc., Mundelein,
IL., USA) and pneumatic tourniquet. First, the palmaris longus tendon and flexor
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carpi radialis tendon were identified at the level of the wrist
crease. Then, the radial artery was clipped. The diameter of the
radial artery measured 1.5 mm, which was smaller than the av-
erage diameter. Another dominant branch of the radial artery
was considered. Upon proceeding with the flap elevation, an
artery that ran with two veins was located superficial to the
brachioradialis and ulnar side of the cephalic vein (Fig. 1). This
aberrant artery was identified as the SRA. The SRA had a di-
ameter of 2.0 mm, and its flow was more dominant than that of
the clipped deep branch of the radial artery. The flap design re-

quired modification to ensure the circulation of the entire flap.
The distal end of the SRA became the tip of the neotongue, and
the flap design was extended 3 cm proximally to secure a suffi-

Fig. 1. The encountered aberrant artery. An aberrant artery (red
arrow) was identified. It was located on the radial side of the deep
radial artery, superficial to the brachioradialis muscle.

Fig. 2. Elevated flap. The flap was extended more proximally than
the initial design (vertical blue marker lines) while replacing the
distal end of the flap from the deep branch of the radial artery to
the superficial radial artery.
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cient flap size (Fig. 2). The superficial and deep branches of the
radial artery bifurcated 6 cm proximal to the wrist-crease level.
Consequently, both the superficial and deep branches of the ra-
dial artery were included in the flap (Fig. 3). A schematic illus-
tration shows the course of deep and superficial branches of ra-
dial artery (Fig. 4). Flap transfer and insetting were accom-
plished without complications (Fig. 5). The patient recovered
with adequate healing of the flap and donor areas. No hand
function deficits or subjective complaints were noted.

Written informed consent was obtained for publication of
this case report and accompanying images.

Discussion

Radial artery anomalies have been previously reported [1].
At the level of the forearm, a large branch arising from the radi-
al artery at the proximal region 5 to 7 cm from the wrist is
called the SRA [2,3]. It bifurcates from the deep branches at
various locations. Its reported locations include the antecubital
fossa [4], 10 cm distal to the antecubital fossa [5], middle of the
forearm [6], distal 1/3 of the forearm [7], distal 1/4 of the fore-
arm [1], and 4 cm from the wrist crease [8]. SRAs have been
observed in 0.6% to 1.5% of cases [2]. It runs down the radial
side of the forearm subcutaneously over the brachioradialis
tendon, superficial to the anatomical snuff box, as it proceeds
continuously through the dorsum of the hand [2,3]. During in-

travenous access, SRAs have been confused with the dorsal vein

Fig. 3. The flap containing both deep and superficial branches
of the radial artery. The superficial radial artery (black arrow)
branched from the deep branch of the radial artery (black asterisk)
6 cm proximal to the wrist crease at the point indicated by the
forceps. Both the deep and superficial branches were included in
the flap, whereas the cephalic vein (red asterisk) was not.
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Brachioradialis muscle

Flexor carpi radialis muscle

Bifurcate 6 cm proximal from the wrist crease

Palmaris longus muscle

Flexor digitorum superificialis muscle

Concomitant veins running with SRA

Deep branch of radial artery

Fig. 4. Schematic illustration. The illustration shows the deep (white arrowhead) and superficial branches (black arrowhead) of radial

artery. SRA, superficial radial artery.

Fig. 5. Postoperative photograph. The circulation of the entire flap
and the tip of the flap (white asterisk) was well maintained.

of the hand [9].

Radial artery anomalies can be identified preoperatively via
radiographs, such as an angiogram or angiocomputed tomog-
raphy, but they are not routinely performed. Physical examina-
tion, including the Allen’s test and pulse palpation, is the sole
clinical method for predicting an aberrant artery. However, the
preoperative physical examination does not confirm the bifur-
cation level, blood flow maintenance, or predominance of the
aberrant artery. Therefore, large branches should not be divid-
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ed during dissection until adequate exposure of the arterial sys-
tem is achieved. The identification of anomalies facilitates har-
vest modifications to achieve successful anastomosis and flap
perfusion. In cases wherein the SRA bifurcates at the proximal
level, the flap is elevated, based on the aberrant artery, and an-
other radial artery branch is preserved [10]. In this case, how-
ever, both radial artery branches were sacrificed to ensure flap
circulation. In conclusion, despite the low incidence, surgeons
should be aware of SRA or other aberrant branches of the radi-
al artery, which may be located in various locations during ra-
dial artery-related flap elevation.
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