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INTRODUCTION

Since its introduction [1], the radial forearm free flap (RFFF) 
has become a workhorse in reconstructive microsurgery due to 
its thin, pliable, glabrous skin, reliable long vascular pedicle, and 
the possibility for complex flap designs [2-4]. Although the vas-
cular supply to the volar surface of the forearm is thought to be 
consistent across individuals, various aberrant patterns have 
been reported in both the anatomical and surgical literature. 
Variations such a high origin of the radial artery (RA) from the 
brachial artery (BA) [5], the presence of a superficial dorsal an-
tebrachial artery, a distal take-off of the RA deep to the pronator 
teres muscle [6], bifurcation of the RA into superficial and deep 
branches [7,8], and duplication of the RA [9] have been de-

scribed in the English-language literature. Moreover, a few pa-
pers have described a persistent median artery in the forearm. In 
1995, Mordick [10] reported a case of RFFF that was success-
fully harvested with an unnamed median vessel arising directly 
from the axillary artery and paralleling the BA. In a study by 
Acarturk et al. [11], a median branch arising from the RA was 
described, together with other coexisting arterial anomalies of 
the RA system. We present a case wherein a preoperatively de-
tected anomaly of the forearm vascular pattern was encountered 
while planning a right RFFF for intraoral reconstruction after 
the resection of a recurrent verrucous carcinoma at the labial 
commissure, cheek mucosa, and vestibular fornix. Handheld 
Doppler ultrasonography highlighted the presence of a median 
branch arising from the RA, which was not associated with oth-
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er abnormalities of the forearm vascular pattern. To the authors’ 
knowledge, this is the first report of a forearm free flap based on 
a median artery solely supplying the skin of the distal forearm. 
Successful reconstruction was achieved, with excellent func-
tional and aesthetic outcomes.

CASE 

A 74-year-old woman with no history of smoking or alcohol 
abuse developed a verrucous carcinoma of the tongue and right 
tonsillar pillar in 2015. She underwent radical excision of the le-
sion and unilateral neck dissection (I-IV), followed by recon-
struction with a traditional left RFFF. There were no periopera-
tive complications, the donor-site morbidity was minimal, and 
no forearm arterial anomalies (e.g., median vessels) were found 
that would prompt suspicion of contralateral abnormalities. Ad-
juvant radiation therapy was completed in January 2018. Two 
years later, a recurrence of the above-mentioned carcinoma in 
multiple locations (the right labial commissure, cheek mucosa, 
and vestibular fornix) was noted. After extensive discussions be-
tween the patient and treating physicians, the decision was 
made to perform a transoral excision of the tumor with soft-tis-
sue coverage using a contralateral RFFF. The patient provided 
written informed consent for the surgical procedure. Blood flow 
through the radial and ulnar systems of the right side was as-

sessed. A handheld US probe revealed the presence of an aber-
rant median branch of the forearm, while neither radial nor ul-
nar-sided vascular insufficiencies were identified using the Allen 
test, which was subsequently performed. The test allowed us to 
evaluate the safety of sacrificing the median artery. The lesion 
was excised with wide margins by head and neck cancer sur-
geons. Frozen sections were obtained to confirm margin clear-
ance. The defect was therefore large, including the right labial 
commissure and extending up to the right lower alveolar and 
buccal mucosa. With a template from the defect and according 
to the US probe, an unusual forearm free flap was marked over 
the skin of the distal volar forearm (Fig. 1). The plastic surgery 
team began the elevation of the free flap at the distal margin, 
first searching for the previously detected median branch. The 
aberrant artery was seen running between the palmaris longus 
and flexor carpi radialis tendons, giving off many tiny perfora-
tors to the skin paddle at the level of the mid-forearm, and con-
tinued deep into the flexor retinaculum toward the palm. The 
median vessel was strongly pulsatile (Supplemental Video 1), 
with a caliber of 0.21 cm. Dissection was therefore carried out in 
a distal-to-proximal fashion up to the division of the artery from 
the RA (Fig. 2). It was anomalously accompanied by two super-
ficial venae comitantes that proximally joined into a single ve-
nous branch (Fig. 3), which was later opportunely anasto-
mosed. As soon as we decided to harvest the flap from the terri-
tory of the median artery, we did not dissect the RA along its 
entire course. Nevertheless, there were no septal branches com-
municating from the RA to the distal fasciocutaneous skin is-
land, and its vascularity was provided solely by the aberrant me-
dian vessel and its perforators. On the contrary, the vasculariza-
tion of the skin island was supplied by numerous septal perfora-
tors arising directly from the median artery (Supplemental Vid-
eo 2). After applying vascular clamps to the median vessel and 

Fig. 1. Preoperative flap markings. The radial artery (RA), ulnar ar-
tery (UA), and median artery in between are drawn over the volar 
forearm surface, according to the ultrasound probe.

Fig. 2. Median vessel dissection was carried out until the desired 
pedicle length was achieved (15 cm). 

Fig. 3. Complete harvest of the flap. The abnormal forearm free flap 
was based on the median artery pedicle accompanied by two venae 
comitantes that proximally joined into a single vein. 
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releasing the tourniquet, a second Allen test was intraoperatively 
performed. As this maneuver resulted in satisfactory perfusion 
of the whole hand while compressing the median branch, flap 
elevation on the anomalous vessel was continued. The flap was 
inset in the intraoral defect, and the donor site was skin-grafted. 
No functional deficit was noted in the hand, and the healing of 
the flap and donor area was normal (Fig. 4). 

DISCUSSION 

The fairly consistent structure of the RA system contributes to 
the success of the RFFF. The RA normally arises from the BA 
approximately 1 cm distal to the antecubital fossa, and the usual 
bifurcation of the BA into the RA and ulnar artery is reported in 
approximately 70% of forearms. Nine to 17 septocutaneous (av-
erage, 11.7) perforators normally arise from the RA, and most 
of them are in the distal third of the forearm. At the level of the 
wrist, the RA usually bifurcates into a superficial palmar branch 
and a deep palmar branch [12]. The proximal part of the RA is 
deep to the brachioradialis muscle and cannot be palpated. Dis-
tally, it becomes superficial to pronator teres muscle and runs 
beneath the skin and deep fascia. The RFFF is normally sup-
plied by septocutaneous branches of the RA, which lie between 
the flexor carpi radialis and brachioradialis muscles. Although 
variants are rare, many different abnormalities of the arterial sys-
tem in the forearm have been reported. McCormack et al. [5], 
in a study of 750 cadaveric extremities, described anatomical 
variations of the RA in 4.3% of samples, reporting that the most 
frequent anomaly discovered was high origin of the RA from 
the BA. Funk et al. [6], in a series of 52 radial flaps, identified 
three types of RA anomalies: a superficial dorsal antebrachial 
artery, a distal take-off of the RA deep to the pronator teres 

muscle, and a high origin of the RA. Other authors have de-
scribed high bifurcation of the RA into superficial and deep 
branches and duplication of the RA [9-11].

A few papers in both the anatomical and reconstructive litera-
ture have described a persistent median artery in the forearm. 
With a prevalence of 5% to 50% [13], the frequency of a median 
artery appeared to have a possible secular trend. More specifi-
cally, its presence seemed to be inversely correlated with the 
date of birth of the individuals evaluated. From the embryologi-
cal standpoint, the median artery derives from the axial artery 
and usually regresses at approximately 8 weeks to leave a small 
accompanying artery of the median nerve. When persistent in 
adulthood, it has been found to have variable origin and course, 
with the possibility of arising from any of the major forearm ves-
sels [14]. In most cases, it was accidentally detected while as-
sessing forearm vascularity before RFFF harvesting. To the 
knowledge of the authors, in the reconstructive literature, the 
particular variant encountered in this case has never been men-
tioned and described. In 1994, Niranjan and Shibu [15] report-
ed the opportunistic harvest of a forearm flap based on a perfo-
rator of the median artery, which they termed a “median fore-
arm pedicled flap.” In 2006, a case of a radial forearm flap based 
on an intraoperatively detected median vessel was described by 
Varley et al. [16]. They never encountered its origin, and their 
report subsequently received a critical commentary [17]. This 
could be, therefore, the very first forearm free flap based and 
planned immediately on the median artery, constituting the first 
anomaly of this type encountered in our practice among more 
than 100 forearm free flaps. During preoperative planning, the 
US probe highlighted the presence of a superficial median ar-
tery. Upon simultaneous interruption of blood flow through 
both the ulnar and radial arteries, adequate perfusion of the 
whole hand was still visible. Therefore, the median artery was 
believed to actively participate in hand perfusion. Previous ca-
daveric studies have confirmed that the median artery, when it 
persists in adult life in the palmar pattern, contributes to the su-
perficial palmar arch [18]. Nonetheless, since hand perfusion 
was still preserved when blocking the flow through the median 
vessel, we considered it to be safely expendable.

The thrilling possibility of preserving the major forearm ves-
sels with this free flap prompted us to persevere in our recon-
structive plan. During flap elevation, the median artery was 
found to lie on the surface of the superficial muscular fascia, be-
tween the palmaris longus and flexor carpi radialis tendons, ac-
companied by two superficial venae comitantes that proximally 
joined into a single venous vessel. We observed that the vascu-
larity of the skin island of the forearm flap was provided solely 
by the median aberrant vessel and its perforators; therefore, we 

Fig. 4. Six-month postoperative intraoral view. The median forearm 
flap is successfully inset in the oral cavity. 
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proceeded with the harvest. We dissected the vessels in a distal-
to-proximal fashion until the desired pedicle length was reached, 
without encountering the origin of the peculiar vessel. No other 
vascular abnormalities of the forearm were seen; in particular, 
the major vessels were normoplastic. The goal of reconstruction 
was thus successfully achieved, while avoiding the sacrifice of 
any of the major forearm vessels. Neither hand ischemia nor any 
donor and recipient site complications were noted. 

In conclusion, the rarity of forearm vascular system abnormali-
ties prompted this report in order to better assess the prevalence 
of persistent median artery and foresee possible risks for fore-
arm flap survival and/or hand ischemia. The preoperative de-
tection of aberrant vessels appears important to prevent damage 
at the donor site and enable optimal flap harvesting.
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Supplementary material
Supplemental Video 1. After releasing the tourniquet, the medi-
an vessel is strongly pulsatile and the median forearm flap ap-
pears well vascularized. Supplemental data can be found at: 
https://doi.org/10.5999/aps.2021.00486.v001

Supplemental Video 2. A focus on the vascularization of this un-
usual flap. Supplemental data can be found at: https://doi.
org/10.5999/aps.2021.00486.v002
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