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Bilateral high division of the brachial artery in one human male
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Abstract

In general, the brachial artery divides into the radial and ulnar arteries at the level of the cubital fossa (elbow),
just proximal to or right over the cubital anastomosis and these arteries are the main responsible for the
irrigation of the forearm. After revising an extensive bibliographical literature, we found out that only few
authors admit that divisions can appear below the cubital fossa (low division) and at the upper, middle or lower
third of the arm (high divisions), but these are considered rare events. While dissecting one male cadaver on
an ordinary practical class in the Laboratory of Gross Anatomy, we observed a high division of the brachial
artery, located at the level of the superior part of the upper third in both arms, close to the axilla. We decided
to report this anatomical variation because a bilateral event such as that is rarer yet.
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1 Introduction

Arteries are muscular and/or elastic cylindrical tubes
that conduct blood away from the heart. According to their
internal diameter, they can be classified as large-diameter
artery (some centimeters to 7 mm); medium-diameter
artery (from 7 mm to 2.5 mm); small-diameter artery
(from 2.5 mm to 0.5 mm); and arterioles (less than 0.5 mm)
(ROUVIERE, 1956; DANGELO and FATTINI, 2007).

In respect to their elasticity, arteries can enlarge either in
length or in width in order to retain the greatest amount of
blood volume possible and to keep the blood flow steady
(PETROIANU, 1999).

Arteries emit terminal and collateral branches. Terminal
branches appear when the main artery divides (bifurcation or
trifurcation) and no longer exists, for instance, as the brachial
artery divides into the radial and ulnar arteries. Collateral
branches occur when the main artery gives off other vessels
but still continues ahead as the same vessel (SNELL, 1999).

The brachial artery is the principal artery of the arm,
following the axillary artery. Its proximal boundary is at the
level of the inferior margin of the teres major muscle and its
distal boundary is frequently located at the level of the elbow.
Passing beneath the bicipital aponeurosis, the brachial artery
divides into the radial and ulnar arteries. The brachial artery
is quite superficial, being palpable in almost all its way in a
groove between the brachialis and triceps brachii muscles.
Proximally, it courses medially to the shaft of the humerus
but distally it turns forward to become anterior to it. In its
downward course, the brachial artery follows closely the
median nerve, which eventually crosses the vessel anteriorly,
and emits muscular branches and the nutrient artery for
the humerus from its lateral side. The main branches of the
brachial artery, the deep artery of the arm (profunda brachii
artery) and the superior and inferior ulnar collateral arteries
arise from the medial side (MOORE and DALLEY, 2007).

The brachial artery is almost straight and oblique
downward and outward (lateral). Its course can be

represented by a line from the axilla’s apex to the middle
of the elbow (cubital fossa) (ROUVIERE, 1956).Being not
so rare, the bifurcation of the brachial artery far above the
level of the elbow (cubital fossa) has been reported at every
eighth or tenth individual. This high division is seen more
at the upper third of the arm than at the medium and lower
thirds (TESTUT, 1954).

The objective of this report is to describe a rarer case
of a bilateral high division of the brachial artery, over the
brachial plexus, found on one male cadaver during a routine
dissection class at the Laboratory of Gross Anatomy of
the Federal University of Alfenas (UNIFAL-MG), and to
correlate this kind of division to clinical and/or surgical
aspects.

2 Case report

This study was performed at the Laboratory of
Gross Anatomy of the Federal University of Alfenas
(UNIFAL-MG) and was approved by the Human Research
Ethics Committee. We dissected 56 cadavers, registering and
storing photographically the data concerning the brachial
artery in both arms of each specimen (Figure la,b).

The dissection began by the removal of the skin and
subcutaneous tissue using a scalpel directed at a right angle
from the corium. The muscles were dissected by removing
adipose tissue and fasciae around and over them in order
to show their origin, insertion, vasculature and innervation.
Blood vessels and nerves were dissected by withdrawing
the adjacent tissues (MIZERES and GARDNER, 1963;
WEBER, 2001).The brachial artery and its branches were
exposed after classical dissection and separation of the
principal muscles of the arm and forearm related to this
artery and the excision of the medial and lateral intermuscular
septum of the arm, the brachial and the antebrachial fasciae.
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Figure 1. a,b) The brachial artery (blue arrow) bifurcates in the cubital fossa into the radial (red arrow) and the ulnar (yellow arrow)
arteries in the utmost sample of cadavers presenting a division of the brachial artery at the elbow (a more frequent presentation).

Among our sample, in a single male cadaver we
encountered a bilateral high bifurcation of the brachial
artery, over the brachial plexus, in the superior part of the
upper third of the arm (Figure 2).

The high division of the brachial artery observed in
this individual was situated 20 cm above the cubital fossa
(Figure 3) and 8.5 cm below the axilla, in the right arm
(Figure 4) and 21.5 cm above the cubital fossa (Figure 5)
and 7.0 cm below the axilla (Figure 6) in the left arm.

3 Discussion

Testut (1954) described a case of a high bifurcation
of the brachial artery. As stated by him, a high
bifurcation of the brachial artery can occur in a frequency
from 1 out of 8 (12.5%) to 1 out of 10 individuals (10%),
being the unilateral event more frequent than the bilateral.
In our study involving 56 cadavers, we found only one
specimen with a bilateral variation (1.78%), placed 20.0 cm
from the right cubital fossa and 21.5 cm from the left one.
This percentage shows that the incidence of a high division
of the brachial artery is rare in general population, especially
when it is bilateral.

Vollala, Nagabhooshana and Bhat (2008), anatomical
variations concerning standard patterns of arterial
distribution in the upper limb are quite common as they are
seen in routine dissection in Laboratories of Gross Anatomy
as in clinical and surgical procedures. In our observed
cadaver it was possible to identify such a high division in
a routine dissection with teaching/learning aim. As soon
as one found no arterial division at the level of the cubital
fossa in one arm, both upper limbs were entirely dissected
for searching any variations/anomalies (CELIK, SARGON,
KONAN et al., 1996).

The brachial artery is often used in medical procedures, as
brachial pulse palpation, blood pressure monitoring, arterial
puncture, arteriography and others.

Docimo, Kornitsky, Hill et al. (2009), arterial anatomical
variations in the upper limb are much more common in the
radial and ulnar arteries. These authors emphasize the fact
that variant vessels can be easily damaged if the anatomical
variation is not properly detected in a previous way.
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Figure 2. Left arm photography presenting a high placed
anatomical variation of the division of the brachial artery and its
relationship to the nerves of the brachial plexus in the axilla. The
red arrow points to the median nerve, the blue arrow shows the
radial nerve and the yellow one indicates the bifurcation of the
brachial artery into the radial and the ulnar arteries.

Figure 3. Right arm photography showing the level of the
bifurcation of the brachial artery (yellow arrow) in relation to
the cubital fossa (red arrow).

Anatomical studies concerning possible arterial variations
related to medical procedures are extremely important
because eventual severe errors that can occur during arterial
handling (CAVOLLI, ERYILMAZ, KAYA et al., 2007;
CHERUKUPALLI, DWIVEDI and DAYAL, 2007).
Atahan, Cetinus and Yasim (2005) and Madhyastha,
Nayak, Krishnamurthy et al. (2009) also called attention
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Figure 4. Right arm photography showing the level of the
bifurcation of the brachial artery (yellow arrow) in relation to
the axilla.

Figure 5. Left arm photography showing the level of the
bifurcation of the brachial artery (yellow arrow) in relation to
the cubital fossa.

Figure 6. Left arm photography showing the level of the
bifurcation of the brachial artery (yellow arrow) in relation to
the axilla.

to the importance of the knowledge of possible arterial
anatomical variations in the upper limb because of their role
in local vasculature and in plastic surgical and other invasive
procedures. Being closer to the heart and of easy approach
than other large arteries, the brachial artery is extensively
used in medical practice.

Madhyastha, Nayak, Krishnamurthy et al. (2009), also
report the importance of documenting such cases as they are
of high interest for physicians, plastic and vascular surgeons
and radiologists. For these professionals, the precise
knowledge of the arterial variation patterns is very important
for repair surgeries in the shoulder region and reducing arm
fractures (MELLING, WILDE, SCHNALLINGER et al.,
2000).

One of the several clinical applications of the brachial
artery, besides blood pressure monitoring and arterial
puncture for gasometry, is the measure of its flow mediated
dilation (FMD). This vessel has been used in obstetrics as
a method of evaluating endothelial function, although it is
not endowed by medical authorities for further studies has
to be done, such as those performed by Brandio, Lopes,
Peres et al. (2010). Another invasive procedure using
brachial artery is ventriculography, when femoral access is
not possible.

The best access choice for hemodialysis is a primary
upper limb artero-venous (AV) fystula involving the radial
artery and the cephalic vein in wrist region, as described
by Brescia et al. (1966), quoted by (CORREA, PIRES,
KAFEJIAN et al., 2005).

Bertolazzo, Romero, Bica et al. (1981) reported
high divisions of the brachial artery as rare, since
among 202 dissected cadavers in only one they were found,
a percentage of 0.5%. Besides their low incidence they called
attention to the scarce local and international literature,
and hoped that their article could help radiologists, vascular
surgeons and orthopedists to make more precise diagnosis
and more secure surgical interventions.

Nowadays, the quotations of high division of the brachial
artery in literature are scarce and their occurrence in general
population remains rare.

4 Conclusions

Anatomical variations are quite common, due to the
several influences during human body’s formation. Because
of the “normal” picturing in anatomy atlases, actual bodies
often does not fit with represented figures.

Health professionals must be aware to the possible
morphologic variations of the brachial artery, as it is often
used in medical procedures. In our study, its high division
was counted for 1.78%, showing a much uncommon event
because of its bilaterality.

Facing the evidences shown off in our study, is must be
quite interesting for health professionals to be aware of an
individual’s anatomy before undergoing invasive procedures.
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