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High Origin of the Radial Artery: A Brachioradial Artery
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ABSTRACT
Introduction: the radial artery originates at the apex of the cubital fossa, at the midline, lying on the tendon of the biceps 
brachii muscle, along the ulnar border of the radius. It is the smaller terminal branch of the brachial artery and courses 
distally, to supply the muscles of the lateral side of the forearm. We describe a case of a high origin of the radial artery in a 
right upper limb and discuss its clinical importance. We also revise the brachial artery anatomy and discuss the variation with 
its embryological development.
Case Report: during a routine upper limb dissection in the anatomy laboratory, the brachial artery gave off the radial artery, 
18cm above the elbow joint. This variant radial artery continued its course in the arm, crossing over the median nerve, 
running between the biceps brachii and brachialis muscles, in close proximity and medially to the cutaneous branch of the 
musculocutaneous nerve. After passing the cubital fossa, medially to the brachioradialis muscle, immediately distal to the 
biceps brachii muscle tendon, it gives off a branch that anastomoses with the ulnar artery. Distally in the forearm and hand, 
no other variations were found. 
Conclusion: normal embryology and embryological deviations of normal, associated with the described anatomical variation 
are discussed. In the vast majority of patients, little or no physiological consequence of a higher origin of the radial artery can 
be found. Nevertheless, it has significant implications for planning interventional vascular radiology and surgical procedures 
in the upper limbs. 
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Introduction:
Most of the upper limb structures have their blood 

supply from the axillary artery and its branches. The 
axillary artery passes through the axilla, being a direct 
continuation of the subclavian artery, extending from 
the lateral border of the first rib to the inferior border 
of the teres major muscle1-4. The axillary artery is 
initially located deeply beneath the pectoralis muscles 
but then assumes a more superficial course at its 
distal extremity, where it is protected only by fascia 
and skin4. Using the relation of this artery with the 
pectoralis minor muscle, this artery can be divided 
into three parts: part 1 - medial to this muscle; part 
2 - dorsal to this muscle; and 3 - lateral to this muscle5. 

The brachial artery is a direct continuation of the 
axillary artery5,6, below the lower border of the teres 
major muscle. In the arm, it is considered the artery 
of the anterior compartment of the arm2 and in its 
proximal course, it gives rise to the profunda brachii 
artery, which reaches the posterior compartment 
of the arm passing through the triangular interval2, 
together with the radial nerve. The profunda brachii 
artery is the longest branch of the brachial artery4 
and, after coursing between the medial and lateral 
heads of the triceps brachii muscle, it gives rise to a 
deltoid branch and terminates into the medial and 
collateral radial arteries, that will contribute to an 

arterial anastomosis around the elbow. Other brachial 
artery branches before its terminal branching are the 
superior and inferior collateral ulnar arteries. 

The superior collateral ulnar artery originates on 
the medial surface of the brachial artery, at the level 
of the insertion of the coracobrachialis muscle. It 
assumes a descending course together with the ulnar 
nerve at the medial side of the arm and traverses the 
medial intermuscular septum to lie with the medial 
head of the triceps brachii muscle2,4. Behind the medial 
epicondyle, it passes between the two heads of origin 
of the flexor carpi ulnaris to anastomose with the 
posterior ulnar recurrent artery, a branch of the ulnar 
artery below the elbow. 

The inferior ulnar collateral artery also arises from 
the medial surface of the brachial artery, usually about 
5 cm above the brachial artery terminal bifurcation4. 
It then runs distally, crosses the brachialis muscle, 
and gives off two terminal branches, an anterior and 
a posterior2,4. The anterior branch runs distally and 
medially, passes between the pronator teres and the 
brachialis muscles to the anterior surface of the medial 
epicondyle, locating between this bony projection 
and the trochlea, and anastomoses with the anterior 
ulnar artery. The posterior branch crosses the medial 
intermuscular septum and makes a curve around the 
supracondylar ridge of the humerus to anastomose 
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with both, the collateral radial artery and the medial 
collateral artery (both branches of the profunda 
brachii artery). 

The brachial artery lies in the neurovascular 
compartment of the arm, initially medial to the 
humerus. At this point, it can be easily found running 
close and medially to the coracobrachialis muscle and 
the short head of the biceps brachialis muscle. As it 
continues distally, it gradually becomes anterior to 
the humerus4, and at the expected point of its normal 
terminal branching, it lies anteriorly, in a groove 
between the biceps brachii and the brachialis muscles, 
midway between the two epicondyles of the humerus4, 
lying between the bicipital aponeurosis and the biceps 
brachii muscle tendon. At the apex of the cubital fossa, 
the brachial artery bifurcates into a radial artery and 
an ulnar artery2,4,6. The radial artery is the smaller 
terminal branch of the brachial artery6 and courses 
distally, to supply the muscles of the lateral side of the 
forearm. The ulnar artery passes deep to the pronator 
teres and flexor digitorum superficialis muscles4 to 
run at the ulnar side of the forearm. After giving off 
several branches as they run distally in the forearm, 
radial and ulnar arteries join in the hand to form the 
superficial7 and deep palmar arches. 

We report a case of high origin of the radial artery, 
revise its embryological possible origin, and discuss 
some of this anatomical variation clinical implications.

Case Report
During the routine dissection of the right upper limb 

of a 68-year-old male cadaver, the following anatomic 
variation was found. The brachial artery coursed 
for 10 cm after the inferior border of teres major 
muscle, as expected, in the medial side of the anterior 
compartment of the arm. At 18 cm above the elbow 
joint (upper 1/3 arm), this artery gave rise to the radial 
artery, to the lateral side of the arm (Figure 1). This 
variant radial artery continued its course in the arm, 
crossing over the median nerve, running between the 
biceps brachii and brachialis muscles (Figure 2), in close 
proximity and medially to the cutaneous branch of the 

musculocutaneous nerve (Figure 2). After passing the 
cubital fossa, medially to the brachioradialis muscle, 
immediately distal to the biceps brachii muscle tendon, 
it gives off a branch that anastomoses with the ulnar 
artery (Figure 3). Distally in the forearm and hand, no 
other variations were found. 

Before the high origin of the radial artery, the 
brachial artery gave off the profunda brachii artery 
(Figura 4a), which followed its normal course in the arm. 
At the same level of the high origin of the radial artery, 
the brachial artery gave off the superior collateral 
ulnar artery (Figure 4a), which also followed its normal 
course in the arm. The brachial artery continued its 
course distally in the arm and immediately before 
it was crossed over by the median nerve, it gave off 
the inferior collateral ulnar artery (Figure 4b). The 
recurrent radial artery arose from the anastomotic 
channel between the radial artery and the ulnar artery, 
shown in Figure 3. No other arterial variations were 
found in this upper limb.

Discussion
The highest percentage of variations of the brachial 

artery consists in its high bifurcation in the arm4, 
giving off the radial artery as high as the axillary 
artery level. A high proximal division of the brachial 
artery can be considered the “chief variation” of this 
artery1. This high bifurcation of the brachial artery 
can occur at any point of its normal course in the 
arm, but is more frequent in the upper 1/31, as the 
present case report. Despite being a common brachial 
artery variation, with percentages described from 8 to 
20%1,4,6,8,9, it can occur in several different forms6. When 
the radial artery arises first, it is called brachioradial 
artery6,8. This artery usually runs superficial to the 
median nerve along the arm and posterior to the 
bicipital aponeurosis8. In our case, a relation with the 
cutaneous branch of the musculocutaneous nerve is 
also described. 

Variations of the upper limb arteries are frequently 
observed not only in human anatomy laboratories but 
also in patients undergoing upper limb radiological or 

Figure 1. High origin of the radial artery in a right upper limb. At 18 cm above the elbow joint (*), the brachial artery (arrow) gave rise to the radial artery (arrowheads), 
to the lateral side of the arm.
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Figure 2. The variant radial artery (arrowheads) continued its course in the arm, crossing over the median nerve (***), running between the biceps brachii and 
brachialis muscles, in close proximity and medially to the cutaneous branch of the musculocutaneous nerve (arrows).

Figure 3. After passing the cubital fossa, medially to the brachioradialis muscle, 
immediately distal to the biceps brachii muscle tendon, the radial artery (c) gives 
off a branch (arrow) that anastomoses with the ulnar artery(b). This anastomotic 
loop gives off the posterior interosseous artery (arrowhead). a = brachial artery; 
*** = median nerve.

Figure 4. A: Normal origin of the profunda brachii artery (arrow), and the superior 
collateral ulnar artery (arrowhead) from the brachial artery (b). B: Origin of the 
inferior collateral ulnar artery (held by the tweezer), after the high origin of the 
radial artery (r). u = ulnar nerve.

surgical procedures. Most of these variations (about 
15%) occur in the radial artery4,10,11, followed by the 
ulnar artery11,12, in only 2% of individuals4. 

In a normal situation, the radial artery is smaller 
in length compared to the ulnar artery6 but, it seems 
to be the direct continuation of the brachial artery. 
During the development of the upper limb, the arterial 
system has a complex embryonic pattern. The axial 
artery of the arm is the continuation of the 6th cervical 
segmental artery3. This artery grows distally and 
ventrally and terminates in a palmar capillary plexus 
in the hand. During this formation, the axial artery 
forms the axillary artery, the brachial artery, the 
anterior interosseous artery, and the deep palmar 
arch6. Later on, a median artery runs together with 
the median nerve and becomes the main artery3. 
In human embryos of 18mm length, the ulnar artery 
becomes a branch of the brachial artery and forms 
the superficial palmar arch. In 21mm long embryos, a 
superficial brachial artery starts on the axillary region, 
widens and ends on the dorsal side of the hand3. At 
33 mm embryos, the medial artery regresses and the 
superficial brachial artery connects to the palmar 
arch. Then, an anastomosis between the brachial 
artery and the superficial brachial artery increases 
in size, the proximal part of the superficial brachial 
artery regresses and the remaining artery forms the 
radial artery3. Initially, the radial artery arises more 
proximal than the ulnar artery. It will establish a distal 
new connection with the main trunk, near the level 
of the ulnar artery. In later stages of the upper limb 
development, the proximal parts or the radial artery 
usually disapears11. 

The hemodynamic flow in these arteries seems to 
be determinant for the regression or maintenance 
of the arteries in the developing upper limb. The 
hemodynamic dominance determines the involution 
of the superficial arteries located proximal to the 
anastomosis between superficial and deep arteries6. 
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in patients with a high bifurcation of the brachial 
artery was reported17. Finally, but not less important, 
variations of the radial artery in its origin and course 
may cause implications in planning and conducting 
flap harvesting during reconstructive surgeries6,18.

Thus, anatomic variations knowledge is important 
not only for anatomists but also for a large number 
of medical professionals such as radiologists, 
orthopedists, vascular surgeons, and plastic surgeons11. 

Conclusion
In the vast majority of patients, little or no 

physiological consequence of a higher origin of the 
radial artery can be found. Nevertheless, it has a 
tremendous implication for planning interventional 
vascular radiology and surgical procedures in the 
upper limbs. 
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Thus, developmental hemodynamic changes, 
associated with unusual induction and branching of 
the primitive vessels lead by vascular growth factors6 
may result in anatomical variations of the arterial 
pattern of the limbs, such as the one we are describing.

Few cases in the literature reported a high origin 
of the radial artery in the arm, with a normal course 
in the forearm13-15 as the present report. Information 
on patterns and incidence of arterial variations of 
the upper limb is especially important for clinicians, 
radiologists, and surgeons because when performing 
an invasive procedure it is fundamental to know the 
expected arteries when approaching a specific area8. 
The unusual position of the brachial artery and its 
bifurcation may cause confusion during angiographic 
procedures and make the artery recognition and 
catheterization dificult6. Possible arterial injection of 
drugs due to proximity of normal vein puncture sites 
can also occur8. An abnormal arterial patter at the 
cubital fossa might also complicate surgical procedures 
such as biceps brachii tendon repair16. Inappropriate 
cannulation of variable vessels in the upper limb may 
result in thrombosis, gangrene, or, in extreme cases, 
limb loss6. An increased probability of failure of the 
brachio-cephalic (BC) arteriovenous fistulae (AVF) 
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