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Abstract
Introduction: Upper limb arterial tree variations have being drawing attention of anatomists and surgeons since ages owing to
the clinical significance attached to them. The main artery of the arm is the brachial artery which after giving branches to it
terminates in the forearm.
Aim: The present study aims at exploring the gross anatomy, embryological and applied aspects of the high termination of the
brachial artery.
Materials and Method: An unusually high termination of brachial artery into its terminal branches radial and ulnar arteries was
noted during routine dissection in the upper part of the arm at AIIMS Rishikesh. The course, branches and relations of these
arteries were studied and assessed in the light of available literature.
Conclusion: High termination of the brachial artery implicates a huge applied importance for radiologists, physicians,
orthopaedic surgeons. So, encountering such variations might be possible during diagnosis, surgical procedures or interpreting
angiograms of the upper limb.
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Introduction
Brachial artery commences as the continuation of
the axillary artery in the arm. It extends from the lower
border of teres major muscle to the neck of the radius
where it terminates by dividing into radial and ulnar
arteries.(1) Blood pressure and pulsed Doppler
ultrasonographic measurements are routinely assessed
through distal part of brachial artery.(2) Studies done
earlier have reported cases of superficial radial artery
and high bifurcation of brachial artery.(3,4) These
variations may cause complications in a wide range of
clinical situations.(5,6) This study reports a rare
termination of brachial artery with superficial and
tortuous course of radial and ulnar arteries correlated
with embryology and probable clinical implications.

Fig. 1: High bifurcation of Brachial artery in the
arm and Origin of Radial and Ulnar Arteries.
BB-Biceps brachii muscle, MN-Median Nerve, BABrachial Artery, UA- Ulnar Artery, RA-Radial
Artery, UN-Ulnar Nerve, TM-Teres Major muscle

Case Report
During routine dissection of upper limb by
undergraduate students in the Department of Anatomy
at AIIMS Rishikesh, an unusual high bifurcation of
brachial artery with tortuous radial and ulnar arteries
was encountered in the upper third of the right arm in a
72 year old male cadaver (Fig. 1, 2, 3).

Fig. 2: Relation of Radial and Ulnar Arteries in the
Cubital Fossa. Medial to lateral: CV-Cephalic Vein,
BT-Biceps Tendon, RA-Radial Artery, MN-Median
Nerve, UA- Ulnar Artery, CIA-Common
Interosseous Artery, MCV-Median Cubital Vein,
BV-Basilic Vein
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medially in the upper part. The common interosseous
artery was given off in the upper part.
At the termination, ulnar artery finally entered the
hand by passing superficial to the flexor retinaculum.

Fig. 3: Course of Radial and Ulnar Arteries in
Forearm.
CV-Cephalic Vein, RA-Radial Artery, MN-Median
Nerve, UA- Ulnar Artery, UN-Ulnar Nerve
Course of Brachial artery: The brachial artery
commenced at the lower border of teres major and
coursed for 3.0 centimeters to terminate into radial and
ulnar arteries.
Course of Radial artery: In the upper third of the
arm, radial artery originated as the medial branch of the
brachial artery forming an upward loop or kink. The
ulnar artery originated laterally at the same level from
the brachial artery. Median nerve was related laterally
to both of radial and ulnar arteries. Radial artery was
superficial to ulnar nerve at this point. It had a highly
tortuous course with medial cutaneous nerves of arm
and forearm placed medial to it. After running for 1.5
cm it gave off a muscular branch.
In the lower one third of the arm, radial artery
crossed superficially over the ulnar artery, median
nerve and tendon of biceps brachii from medial to
lateral side to enter into the cubital fossa.
In the cubital fossa, radial artery entered deep to
bicipital aponeurosis and cephalic vein. Medial to
lateral structures in cubital fossa were ulnar artery,
median nerve, radial artery and biceps tendon.
In the forearm, radial artery ran superficially lateral
to cephalic vein. It was under the cover of
brachioradialis in upper half with brachioradialis tendon
laterally in the distal part.
At the termination, radial artery passed deep to
cephalic vein to divide into two terminal branches to
enter in the palm.

Discussion
Earlier researchers have been studying the
termination pattern of brachial artery.(7) Superficial
ulnar artery was found in 2% of cases in a study(8) while
high origin of radial artery occurrence was 3 to 15%
according to some authors.(9,10) Superficial brachial
artery was reported in 12.3% dissections was and
classified into three types according to Keen.(10)
Rodriguez-Niedenfuhr explained that the term ‘brachio’
should be prefixed to name of the artery (e.g.
brachioradial, brachioulnar) that originate in the arm,
and the term ‘superficial’ should be labelled if suffixed
arteries have a superficial course in the forearm.(11)
Adachi termed the brachial artery superficial if it
courses superficial to the median nerve.(12) In our study
brachial, radial and ulnar arteries had a superficial
course in arm and forearm. A similar case of brachial
artery bifurcation was reported by Mitra et al in which
radial and ulnar arteries had a straight course(13)
whereas in our study the radial artery was highly kinked
at origin and both radial and ulnar arteries had a
tortuous course in arm.
Earlier studies state that brachial artery may
bifurcate proximally and reunite to form a single
trunk(15) but in our case they did not unite and had a
separate course throughout the arm and forearm. Vare
and Bansal reported a case with high division of
brachial artery in which the superficial one is the
brachial artery and deeper that continues in forearm is
the interosseous complex(14) whereas in our case both
the radial and ulnar arteries given off by brachial artery
are superficial. Shewale et al studied a case in left upper
limb in which the brachial artery terminated at the
lower border of the teres major with the radial artery
arising laterally and radial and ulnar arteries ran
superficially in the arm.(16) In our case the high
termination was in right arm and the radial artery took
origin medially from the brachial artery.
Vishal Kumar reported a case of high division of
brachial artery into medial and lateral branches, 9.5 cm
distal to the lower border of teres major muscle
contrary to 3.5 centimetre distal in our study. The
branches crossed over in the distal arm and lateral
branch trifurcated near pronator teres below the cubital
fossa(17) whereas in our case the terminal branches
remained separate.
Udyavar A observed that the brachial artery
divided into radial and ulnar arteries and common
interosseous artery was a branch from the radial
artery.(18) This is contrary to our case in which ulnar
artery gave off the common interosseus artery.
Puspalatha M reported bilateral high divisions of the

Course of Ulnar artery: In the upper third of the arm,
ulnar artery was given off laterally from brachial artery.
It ran with relatively lesser tortuosity lateral to radial
artery and medial to median nerve up to the elbow.
In the lower one third of the arm ulnar artery was
related to basilic vein which was deep to it. The radial
artery crossed superficially over the ulnar artery to
arrive on its lateral side
In the cubital fossa, Median nerve was related
laterally to the ulnar artery/.
In the forearm, ulnar artery entered below the
median nerve coursing between forearm muscles
superficial to the ulnar nerve which was related
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brachial artery(19) whereas we encountered the variation
unilaterally on right side.
Tortuous radial artery is one of the causes of access
failure in transradial approach of coronary
interventions.(20) In our study we observed loops and
acute bends of the radial and ulnar arteries which may
occlude the vessels causing ischemia. Variations in this
study are significant because high termination of
brachial artery with kinked origin of radial and ulnar
arteries running a tortuous course may result in clinical
emergency if medical personals are unaware of this
type of anomaly.

2.

3.

4.

5.

Embryological Basis: Variations of the arterial tree of
the upper limb are because of developmental
persistence or obliteration of any part of the axis
artery.(21) During embryogenesis the seventh cervical
intersegmental artery gives rise to arteries of the upper
limb. It commences as the brachial artery distal to lower
border of teres major and as the interosseous artery in
the cubital fossa. The radial and ulnar arteries develop
from axis artery late in the development. Early in
development the radial artery arises proximally and
crosses superficial to the median nerve. Subsequently,
the radial artery joins the main trunk at the level of the
origin of the ulnar artery and thus both arteries arise at
the same level. Normally, superficial or upper branches
of radial artery are arrested developmentally due to
hemodynamic predominance resulting in the deeper
part persisting as the radial artery. In our case the deep
part regressed and the superficial part persisted giving
rise to superficial radial artery.(22) Also, brachial artery
divided at a higher level after a short course. Cause for
this may be haemodynamic arrest. A capillary plexus is
also found in the early stages of development which
eventually differentiates into definitive blood
vessels.(23) Interruption in the stages of these plexus can
also lead to the present case.
Conclusion
Anatomical knowledge of these variations has
many clinical implications especially in surgeries
related to orthopaedic and vascular re-constructive
procedures. With cardiac interventions gaining
popularity through upper limb vessels, identifying these
tortuous and anomalous vessels becomes very essential
to avoid any complication. These variations are also
significant for radiologists for interpreting angiographic
images and carrying out diagnostic as well as
therapeutic interventions. This type of high origin,
superficial and tortuous course of ulnar and radial
arteries make them more susceptible to trauma during
catheterization and faulty blood pressure measurement.
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