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ABSTRACT
Article info: Introduction: The brachial artery runs at lower border of the teres major muscle as a
Received: 03 Feb 2022 . continuation of the third part of the axillary artery. It divided into radial and ulnar arteries at

the neck of the radius. For surgeons performing operations on the upper extremity, clinical
knowledge of the morphology of brachial arteries in the upper limb is important. This study
aims to study the course, branching pattern, and termination of the brachial artery in human
cadavers.
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Methods: In this study, 30 upper limb specimens were collected from adult human embalmed
cadavers used for undergraduate dissection at the Institute of Anatomy, Madras Medical
College in Chennai, India.

Results: Of 30 dissected specimens, 29(96.7%) had normal brachial artery course and one
had superficial brachial artery (3.3%). The brachial artery division was seen in 28 specimens
(93.3%) below the intercondylar line (at the neck of the radius). In 2 cases (6.7%), the brachial
artery division into radial and ulnar arteries occurred above the intercondylar line.

Conclusion: The variations in origin, course, branching pattern, and termination of the upper
limb’s brachial artery are important both structurally and therapeutically. Surgeons, physicians,
radiologists, and cardiologists should pay attention to these variations. Due to the use of

Keywords: ' modern surgical techniques in vascular surgery, plastic and reconstructive surgeries, diagnostic
Brachial artery, Superficial . & therapeutic tests, these variances have attracted the attention of surgeons, physicians,
brachial artery, Intercondylar line :  radiologists, and interventionists.
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1. Introduction

rachial artery is the major artery of the up-

per extremity. The brachial artery origi-

nates at the lower border of the teres major

muscle, as a continuation of the axillary

artery. After medially movement to the
humerus, brachial artery move anteriorly to the bone
until it lies between the humeral epicondyles. Brachial
artery divides into radial and ulnar arteries at the neck
of the radius, about 1-cm distal to the elbow joint. The
epidermis, deep fascia, and superficial fascia all are fully
covered by the brachial artery. It is separated from the
median cubital vein anteriorly at the elbow by the bi-
cipital aponeurosis. Near the distal attachment of the
corocobrachialis (middle of the arm), the median nerve
crosses the brachial artery from the lateral to medial side.
The brachial artery is related posteriorly to the long head
of the triceps, the medial head of the triceps, coracobra-
chialis, and the brachialis. Biceps overlap the artery in
the distal half of the arm, where the corocobrachialis and
median nerve are located laterally to the artery proximal-
ly, the median cutaneous nerve of the forearm and the
ulnar nerve run medially to the artery proximally, and the
basilic vein and the median nerve lie distally. Two venae
commitantes that are connected to the artery by oblique
and transverse branches, run with the brachial artery [1].
Profunda brachii artery, nutrient artery to humerus, supe-
rior ulnar collateral artery, inferior ulnar collateral artery,
deltoid artery, radial artery, and ulnar artery are the major
branches of the brachial artery.

Embryonical development can be used to explain
variations in the arteries of the upper extremity. Initial
arrangement of arteries is regulated by ectodermal-mes-
enchymal interactions and extracellular matrix elements
in the growing limb bud [2]. The variations in arteries
are caused by a few inductive elements from the limb
mesenchyme [3]. To avoid any difficulties during percu-
taneous arterial catheterization, anatomical knowledge
of the abnormal branching pattern of the brachial artery
is crucial. By placing a sphygmomanometer cuff in the
arm, the blood pressure can be measured in the brachial
artery. The cubital fossa is the site for collection of arte-
rial blood samples from the brachial artery. The superfi-
cial brachial artery (SBA) in the arm is highly vulnerable
to traumatic injuries, can be mistaken for a vein, and may
cause incorrect drug administration that might result in
gangrene and other consequences. Brachial artery has
been used as a tool to assess endothelium function in ob-
stetrics. When femoral access is not possible, brachial
artery is used in cardiac ventriculography.

2. Materials and Methods

The current study was conducted from 2015 to 2016 on
upper limb specimens of 30 adults which were prepared
from the Institute of Anatomy, Madras Medical Col-
lege. These specimens were obtained from embalmed
human cadavers. The upper limbs with typical anatomi-
cal characteristics in both genders and body sides were
included. Traumatized and deformed upper limb speci-
mens with contractures were excluded from the study.
To see the brachial artery and its branches, a dissection
was performed after locating the brachial artery’s origin
and its branches in the forearm. The bicipital aponeuro-
sis located in cubital fossa was dissected, showing the
terminal branches of the brachial artery [4]. The brachial
artery course and its termination were assessed at lower
border of the teres major muscle and intercondylar line
(ICL) of humerus. The course and different variations
of brachial artery termination were then recorded. Given
that the study was observational, results were described
using frequency and percentage.

3. Results

Out of 30 dissected upper limb specimens, 29( 96.7%)
revealed normal course of brachial artery; the remain-
ing specimen (3.3%) revealed SBA (Table 1) which runs
superficially to the median nerve from medial to lateral
side and naturally divided into radial and ulnar arteries at
the neck of the radius (Figure 1).

28 out of 30 specimens (93.3%) had the brachial artery
terminated below the ICL (at the neck of the radius).
In 2 specimens (6.7%), brachial artery divided into the
radial and ulnar arteries above the level of the ICL (Table
2). The division in one specimens occurred 2 cm above
the ICL (Figure 2). In other specimen, the brachial artery
was divided 5 cm above the ICL (Figure 3).

4. Discussion

The branching pattern of the brachial arteries in the upper
limbs are varied. These differences could result from a de-
velopmental defect during the formation of blood vessels,
hemodynamic circumstances, or genetic predisposition.

Superficial brachial artery

Poirier in 1886 found SBA in 6% of the specimens [5].
Muller (1903) examined 100 upper limb specimens and
observed that 1% had SBA [6]. In Linell et al.’s study
in 1921, 34 upper limb specimens were dissected and it
was found that 6% of brachial arteries ran superficially to
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Figure 1. Brachial artery running superficially to the median nerve
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Abbreviations: SBA: Superficial brachial artery; BB: Biceps Brachii, UN: Ulnar nerve, MN: Median nerve.

the median nerve [7]. Miller in 1939 observed 3% SBA
after dissecting 480 cadavers [8], while it was 5.7% in
Mc Cormack et al.” study [9], 5% in Kapur et al.’s study
[10], 6% (from 50 upper limb specimens) in Patnaik et
al.’s study [11], 5% (from 130 cadavers) in Kachlik et
al.’s study [12], 1.9% (from 54 upper limb specimens) in
Vatsala et al.’s study [13], and 5% (from 40 upper limb
specimens) in Sathialakshmi et al.’s study [14]. The per-
centage of SBA in our study was 3.3% which is close to
the findings of above-mentioned studies.

Figure 2. High division of brachial artery

High division of brachial artery

High division in our study refers to the division of bra-
chial artery above the ICL. Keen et al. in 1961 observed
that 9% of brachial artery were divided above the ICL
[15]. Karrlson & Niechajev in 1982 reported 10% high-
division brachial artery [16]. After dissecting 10 cadav-
ers, Priya et al. in 2012 found that 2(10%) had high divi-
sion of brachial artery into radial and ulnar arteries just
below the Profunda brachii muscle [17]. Varlekar et al.

Abbreviations: BA: Brachial artery; RA: Radial artery; UA: Ulnar artery, BB: Biceps brachii, MN: Median nerve.
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Figure 3. High division of brachial artery

Abbreviations: AA: Axillary artery; BA: Brachial artery; BB: Biceps brachii; RA: Radial artery; UA: Ulnar artery; MN: Median nerve.

Table 1. Courses of brachial artery (n=30)

Course No. (%)
Normal 29(96.7)
Superficial 1(3.3)
Table 2. Termination levels of brachial artery (n=30)
Level No. (%)
Below the ICL (at the neck of radius) 28(93.3)
Above the ICL 2(6.7)

reported that 3 out of 96 upper limb specimens (6.25%)
had a high brachial artery division [18]. Shuba et al.
in 2013 found that 2% of the BA (from 95 upper limb
specimens) were divided at the ICL [19]. According to
Gujar et al. in 2014, 6% of specimens had high brachial
artery division [20]. It was 4% (from 100 upper limb
specimens) In Pundge et al.’s study in 2014 [21], 5% in
Sathialakshmi et al.’s study in 2014 [14], 10% (from
40 cadavers) in Parimalasirkonda et al.’s study in 2016
[22], and 8% in Tsoucalas et al.’s study in 2020 [23]. In
our study, 2 specimens (6.7%) had a high division of bra-
chial artery; one 2 cm above the ICL and one 5 cm above
the ICL. Before any invasive surgeries, knowledge of
the high division of BA can be helpful. Brachial artery
is employed in coronary angioplasty, embolectomy
through arteriotomy, transbrachial access for renal artery
intervention, and carotid artery stenting.

5. Conclusion

Due to the extensive clinical and radiological conse-
quences, the brachial artery and its branching patterns
have attracted the attention of many anatomists, sur-
geons, and radiologists. The brachial artery’s normal and
abnormal morphologies in adult cadaver samples were
examined in this paper. Clinical significance of SBA and
the high division of the brachial artery is important in
vascular procedures such as coronary artery bypass graft,
orthopedic surgeries, and plastic and reconstructive sur-
gery. SBA is more susceptible to traumatic injuries and
cannulation. The superficial radial and ulnar arteries are
exposed by elevating the radial forearm flap. Gangrene
in fingers, hands, and forearms may be seen after an un-
intentional intra-arterial injection of medications. Before
any invasive or interventional measures, the vascular
pattern of the forearm can be determined using Doppler
ultrasound and brachial artery angiography.
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