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Abstract

The variation of radial artery and its clinical significance had been studied multiple times and we present here another case of radial
arterial variation. During routine dissection at gross anatomy lab, we have found a radial artery originated from the upper third of
brachial artery and had a superficial course at the arm and proximal forearm in a 72- year- old Caucasian female cadaver. We have
discussed the possible embryological explanation of this condition and related clinical implications. This kind of unusual origin and
course of radial artery should be kept in mind by all healthcare providers during routine venipuncture, orthopedic and plastic surgeries
of the arm, coronary angiographic procedures in radial approach to prevent unwanted complications.
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Introduction

Radial artery, one of the most important arteries of upper limb, often has variable course [1-6]. Arterial variation is quite common
in human body and variation of radial artery from its normal anatomical origin and course is the commonest among them [1,3,7].
The radial artery has immense clinical significance because of: frequent variation, frequent use as an arterial graft in surgery or
as a route of angiographic procedures and infrequent use of upper limb arterial tree- angiogram preoperatively [3]. Numerous
researchers have studied, documented and classified the variation patterns of radial artery, still, new cases of variation are being
studied and recorded [2,3,8,9].

Usually, radial artery originates as one of the terminal branches of the brachial artery within cubital fossa at the level of the neck
of radius [2,3,10,11]. Radial artery of high origin usually arises from the proximal part of the brachial artery or less commonly
from axillary artery [1,3,8,10]. High origin of radial artery has been reported in 20.3% cases in dissected cadaver and 8.3% in
angiographic studies [2,12].

We are reporting here a unilateral case of radial artery of high origin arising from the upper third of brachial artery, having a
superficial course over arm and cubital fossa and a normal course at distal forearm. The artery arose from the medial side of
brachial artery, was tortuous throughout its course and crossed the brachial artery and median nerve immediately after its origin
at arm - all of which made this case unique. Tortuous radial artery has been mentioned in literature very rarely [13,14]. We will
discuss the possible embryological background of this anomaly and its clinical implication in details.

Case Report

We observed an unusual radial artery on right upper limb in a 72 years old Caucasian female cadaver during routine dissection at
our gross anatomy lab. The left radial artery showed the usual origin and course. The anomalous radial artery took its origin from
the medial side of brachial artery approximately 3 cm below the lower border of teres major muscle. It crossed the main trunk of
the brachial artery and median nerve superficially from to medial to lateral direction at arm immediately after its origin. It was
tortuous throughout its course lying superficially across the cubital fossa. It passed deep to the bicipital aponeurosis and passed
downward superficial to pronator teres muscle. It ran along medial side of brachioradialis muscle and was well visible distally. The
rest of the right radial artery had a normal course.

The right brachial artery divided into larger ulnar and smaller common interosseous arteries within cubital fossa. The ulnar and
common interosseous arteries had a normal course.
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HORA: High Origin Radial Artery; MN: Median Nerve; BB: Biceps Brachii Muscle; Br: Brachioradialis Muscle
Figure 1: Origin and course of high origin radial artery in dissected cadaver

HORA: High Origin Radial Artery; PT: Pronator Teres Muscle; BA: Brachial Artery; UA: Ulnar Artery;
MN: Median Nerve; PL: Palmaris Longus; Br: Brachioradialis Tendon; CIA: Common Interosseous Artery
Figure 2: Course of radial artery in forearm along with ulnar artery and common interosseous artery

Discussion

We found a unilaterally variant radial artery with high origin and superficial course. Variation of the radial artery has been regarded
as the most common arterial variation in upper limb [7]. Our case is a typical example of the radial artery of high origin as these
cases usually cross the median nerve superficially and cross the cubital fossa posterior to bicipital aponeurosis [1-3,7]. The radial
artery of high origin usually pursue a normal course in forearm and in our case, we observed the same things too [7]. The unusual
things were - the tortuosity of the artery, origin from the medial aspect of brachial artery and crossing of both brachial artery and
median nerve immediately after its origin.

The high origin and superficial course of radial artery can be explained by developmental theories. Embryo logically, it can be
explained as a failure of disappearance or abnormal persistence of some insignificant embryonic vessels which may give rise to
this kind of vascular anomalies [15-17].The variant arterial system is formed due to the unusual persistence of some embryonic
superficial arteries in the upper limb.
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Figure 3: Schematic diagram showing arterial tree in developing embryo
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Like any other part of the body, the limb arteries are derived from the primitive dorsal aorta and reach the upper limb bud in the
form of capillary plexus. During the maturation and differentiation of the capillary plexus, arteries are formed in following way.
First of all, the primitive axial artery is formed which would give rise to the axillary, brachial, interosseous, radial and ulnar arteries
[3,16].

Sometimes, superficial brachial artery (7.7% cases) or brachio-radial artery (14% cases) is formed along with the primitive axial
artery [16]. It may lie parallel to and communicate with the primitive axial artery by multiple parallel arterial channels. On its
terminal part, this superficial brachial artery joins with the radial and ulnar arterial branches originating from the primitive axial
artery and forms the definitive radial and ulnar arteries [18].
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Figure 4: (A) Schematic diagram showing normal arterial tree after birth;
(B) Schematic diagram showing arterial tree in our case

In most of the cases, the whole proximal part of the superficial brachial artery and its multiple communications with axillary and
brachial artery disappear and only the distal contributions to radial and ulnar artery persist. Sometimes, the proximal part of
superficial brachial artery fails to disappear and persist as high origin radial or ulnar artery in the human body.

As the radial artery in our case had a superficial and tortuous course over arm and cubital fossa, it could be falsely regarded as
a vein during venipuncture resulting in uncontrolled bleeding or painful hematoma [16]. If drug is injected it may cause severe
spasm/burning, allergies or another catastrophe. Its superficial location may result in severe bleeding following a superficial cut
[16]. During an orthopedic or plastic surgical procedure, if not handled properly, it may hamper the arterial supply of distal upper
limb creating a medico legal issue. It may even result in faulty diagnosis (as a case of phlebitis), treatment and outcome [19,20].
Radial arterial variation may cause misinterpretation of upper limb arteriogram images [19].

Radial artery is being used in different interventional and diagnostic radiological procedures including coronary angiography,
percutaneous coronary interventions and coronary artery bypass surgery [21].

Coronary angiography via trans radial approach is favored by many radiologists because of lesser complication and early recovery
[3,12,22]. Some researchers believe that variation of radial artery may lead to failure of a coronary angiographic procedure via
radial approach although success rate could be higher if some technical issues could be kept in mind [14,22-24]. Another opinion
is variations of the radial artery, which are well documented already, cannot be regarded as a limitation of coronary angiography
via radial approach [12].

As the superficial radial artery in our case crossed the median nerve superficially, it may cause radiculopathy or peripheral
neuropathy like features in persons having such variation.

The main limitation of our study is that the dissected structures are not very clear as the cadaver was dissected by first- semester
medical students as per their routine assignment; although the origin and course of radial artery are well visible.

The possibility of this kind of radial arterial variation should be kept in mind by plastic and orthopedic surgeons, interventional
radiologists and even by paramedical technicians to avoid complications.

Conclusion

We found a case where radial artery took its origin from the medial side of upper part of brachial artery in the arm and crossed
the brachial artery and median nerve immediately after its origin superficially from medial to lateral direction. The high origin,
tortuous and superficial course of radial artery is clinically significant and should be kept in mind by healthcare providers.
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