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ABSTRACT

Background: The Brachial artery, a continuation of the axillary artery, begins at the distal (inferior) border of the tendon of
the teres major and ends about a centimeter distal of the elbow joint (at the level of the neck of the radius) by dividing into
radial and ulnar arteries. The brachial artery is an important arterial conduit from the clinical point of view and the brachial
artery is indispensable to anatomists, general surgeons, radiologists, plastic surgeons, and even cardiovascular thoracic
surgeons. Context & purpose of study: The routine dissection method was done on 50 upper limbs, belonging to 20
embalmed cadavers, and 10 free upper limbs over a period of two years in the Department of Anatomy, Tagore Medical
College & Hospital, Rathinamangalam to study the variation in the course, branching pattern of brachial artery. Results &
Conclusion: In majority of the cases, the brachial artery terminated below the intercondylar line in the cubital fossa. In one
case, the profunda brachii artery showed variations and in three cases nutrient artery arose from the ulnar artery bilaterally
where the brachial artery had higher bifurcation in the upper arm. In two cases, the axillary artery gave off superficial
brachial artery & in six cases; the median nerve coursed medial to the brachial artery throughout its course in the upper arm
whereas in all the other cases, the median nerve crossed the brachial artery in the middle of arm in the usual manner. The
length, course, branching pattern and the variation of the brachial artery which will be of considerable practical importance
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in the conduct of reparative surgery in arm and forearm and for the invasive procedure like angiogram.
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INTRODUCTION

Arterial supply to the human upper limb is the most important
subject of many anatomical studies due to their high incidence.
Variations in the arterial pattern of the upper limb have been
observed frequently, either in routine dissections or in clinical
practice (10). However some important aspects have until now
remained confused or unstudied due to the use of different ter-
minologies and of different criteria for classifying or subclassifying
them (1, 11).Striking variations in origin and course of the princi-
pal arteries of the upper extremities have long received the atten-
tion of anatomists and surgeons for the surgical intervention in
case of fractures of humerus and any vascular injuries. Nowadays
even the Cardiologists and Radiologists are utilizing the brachi-
al artery with increasing frequency for catheter based diagnostic
and therapeutic intervention procedures viz. diagnostic angiog-
raphy, cardiac catheterization for angioplasty, carotid stenting,
trans-brachial access for endovascular renal artery intervention,
embolectomy through arteriotomy on brachial artery. Apart from
the above mentioned  procedures, accidental intra-arterial in-
jections, ligations of the brachial artery instead of the vein have
been reported. In order to avoid all these complications, an ac-
curate knowledge of this major artery in relation with its course
and particularly of its variational branching pattern is of consider-
able practical importance and thereby hoping to add more infor-
mation to guide the Clinicians, Surgeons and Cardiologists.

Since the brachial artery is regarded as an important structure

clinically with the high prevalence of variations in the branch-
ing pattern, although enormous study was documented by
many investigators to add more information in the existence
of arterial variations, the present study was carried out to re-
view the literature on the variations in the brachial artery in
order to simplify previous classifications and to unify the ter-
minology and morphological descriptions.

MATERIALS AND METHODS

The study was conducted over a period of two years in the
Department of Anatomy, Tagore Medical College & Hospi-
tal, Rathinamangalam.50 upper limbs, belonging to 20 em-
balmed cadavers, and 10 free upper limbs were used for the
study. Out of 20 embalmed cadavers, 12 were males and 8
were females. The dissections were done on the upper limbs
of both sides. The cadaver was placed on the dissection ta-
ble in supine position with the upper limbs at right angles to
the trunk. Prior to the procedure of the dissection, the en-
tire length of arm and entire length of the upper limbs were
measured from prefixed bony points so that the distances
could be represented as a percentage. For the morphological
study the parameters used were length of entire upper limb,
length of arm, length of brachial artery, level of termination of
brachial artery.

OBSERVATIONS & RESULTS
DISTRIBUTION OF RANGE OF UPPER LIMB LENGTH IN
MALE AND FEMALE CADAVERS

The length of the upper limbs in the 20 cadavers and 10
free upper limbs dissected showed a minimum of 50.5 cm to
a maximum of 66.0 cm with a mean value of 57.5 cm. The
length of the upper limbs in 12 male cadavers showed a min-
imum of 51.5 ¢cm to a maximum of 66.0 cm with a mean of
58.5 cm . The length of upper limbs in 8 female cadavers
showed a minimum of 50.0 cm to a maximum of 52.5 cm
with a mean length of 51.5cm

The distribution of range of upper limbs length in male and
female cadavers is tabulated as follows (Table. 1)
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TABLE. 1
Length in cm Male Female Total
50 cm 0 2 2
50-55cm 2 6 8
55-60cm 7 0 7
60-65cm 2 0 2
65-70cm 1 0 1

DISTRIBUTION OF RANGE OF ARM LENGTH IN MALE
AND FEMALE CADAVERS

The length of arm ranged from a minimum of 26.0 cm to a
maximum of 34.5 cm with the mean value of 30.5cm. The
length of arm in the male cadavers ranged from a minimum
of 28 cm to a maximum of a 34.5cm with the mean value
of 31.5cm. The length of arm in the female cadavers ranged
from a minimum of 26 ¢cm to a maximum of 28.5 cm with the
mean value of 27.5cm.

The distribution of the range of arm length in male and fe-
male cadavers are tabulated as follows (Table.2)

TABLE. 2
Length of arm in cm Male Female Total
25-30 cm 4 8 12
30-35cm 8 0 8

LENGTH OF THE BRACHIAL ARTERY:
In all cadavers dissected, the origin of the brachial artery was
found to be the continuation of third part of the axillary ar-
tery and begin at the lower border of teres major. The length
of the brachial artery was measured from the lower border of
teres major to the point of bifurcation.

In 40 cadavers and in 10 free upper limbs dissected the length
of the brachial artery ranged from 3.8cm to 28.5 cm with the
mean value of 23.0 cm.

The overall length of the brachial artery in all specimens are
mentioned below (Table.3).

TABLE. 3

Length in cm Number of specimens
Upto 20cm 7

20-25 cm 31

25-30cm 12

VARIATIONS:

Level of termination in relation to intercondylar line :

In majority of the cases, the brachial artery terminated below
the inter condylar line (80%) whereas in 4 cases (16%) above
the intercondylar line, out of which in 2 cases 3cm and in 2
other cases 6cm above and in 2 cases (4%) at the intercondy-
lar line are tabulated as follows

Branching pattern:
In 12 cases, branching pattern of the brachial artery showed
variations and other limbs were found to be normal.

a. Arteria Profunda brachii :

In 1 case, the profunda brachii artery showed variations. It
arose in common with the radial artery and ulnar artery in the
upper 1/3rd of the arm

b. Nutrient artery:

In 3 cases, nutrient artery arose from the ulnar artery bilateral-
ly where the brachial artery had higher bifurcation in the up-
per arm. In other 2 cases, the nutrient artery arose in common
with inferior ulnar collateral artery

¢. Muscular branches:

In 3 cases, the muscular branches are mainly given off from
the radial artery and also from the ulnar artery where the radi-
al artery and ulnar arteries had higher origin in the upper arm

d. Superior ulnar collateral artery:

In 1 case, the superior ulnar collateral artery and inferior ulnar
collateral artery arose by a common stem from the common
interosseous artery

e. Communicating branches:

In 1 case, the common interosseous artery was communicat-
ed with the radial artery and in the another case the common
interosseous artery was found to be communicated with the
ulnar artery

f. High origin of common interosseous artery:
In 1 case, the common interosseous artery arose from the bra-
chial artery in the upper third of arm itself which also gave
off the common stem for superior and inferior ulnar collateral
arteries as mentioned in the previous case (Fig. 1).

In another case, in the cubital fossa the trifurcation of the bra-

chial artery was found which was divided into the radial, ulnar
and common interosseous arteries.

Supernr alnar
collateral avter
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Fig. 1 Shows high origin of common interosseous artery
which also gave off superior ulnar collateral and Inferior
ulnarcollateral arteries

g. Superficial brachial artery:

In 2 cases, the axillary artery gave off superficial brachial ar-
tery which did not pass between the medial and lateral roots
of median nerve, but coursed superficial to the median nerve
and in the forearm it continued as the radial artery. The bra-
chial artery was divided into ulnar and common interosseous
arteries in the cubital fossa (Fig. 2).

SBA BA

Fig 2 Shows SBA, which coursed superficial to the median
nerve
in the arm and in the forearm continued as the radial artery.

Relationship of median nerve to the brachial artery:

In 6 cases, the median nerve coursed medial to the brachial
artery throughout its course in the upper arm whereas in all
the other cases, the median nerve crossed the brachial artery
in the middle of arm in the usual manner. In a case of higher
bifurcation, the radial artery looped around the median nerve
in the upper arm (Fig 3).In another case, the median nerve
coursed deeper to the brachial artery in the cubital fossa
whereas in the upper arm it runs medial to the brachial artery
.In one case, the median nerve was median to the brachial ar-
tery and crossed it laterally in the cubital fossa and here it
gave a muscular branch to the pronator teres.
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DISCUSSION

The accurate information concerning unusual patterns of
the arteries in the upper limb is relevant clinically (Yalcin et
al. 2006) [17]. Confusion of these unusual arteries with the
subcutaneous veins may explain the accidental injection of
drugs and distal necrosis of the limb. Knowledge of these
variations may facilitate ascending catheterization of the car-
diac cavities (Drizenko et al. 2000) [3].The arterial variations of
the upper limb have been implicated in different clinical sit-
uations. The superficial brachial, radial or ulnar arteries have
been encountered during elevation of the radial forearm flap.
The existence of a superficial radial artery implies the absence
of the normal radial pulse at wrist level( Diz et al. 1998) [2]. It
has also been reported as producing problems in cannulation
for operating monitoring (Diz et al.1998)[2] and as a sympto-
matic pressure that required surgical treatment.Finally in a re-
cently reported clinical case, the absence of the ulnar artery
was responsible for hand ischaemia after radial artery grafting
for coronary bypass (Nunoo — Mensah, 1998)[12]. Therefore
the present study was carried out with an aim to highlight the
variations of the brachial artery in its origin, course, branching
pattern and level of termination which will be very much use-
ful to the clinicians.

Literature analysis revealed that the brachial artery is the con-
tinuation of the axillary artery, begins at the lower border of
the tendon of teres major and ends by dividing into radial and
ulnar arteries in the cubital fossa, at the level of neck of radius
(Quain 1844; Poirier, 1886 et al.)[13,15]. The present study
also coincided with the literature in the origin of brachial ar-
tery.

Patnaik et al. (2002)[14] had observed that the total length
of the brachial artery on an average of 26.29 cm whereas
the present study showed the average length of the brachial
artery as 23 ¢cm (ranging from 3.8cm to 28..5cm) which was
measured from its origin, at the lower border of the teres ma-
jor upto its point of bifurcation.

The site of origin of anomalous arteries in the arm is deter-
mined with reference to the intercondylar line of humerus.
The bifurcation of the brachial artery proximal to this line is
considered as a variation (Karlsson and Niechajev, 1982)[7].
The level of termination of the brachial artery above the inter-
condylar line was observed by many workers whose average
distance ranged from 0.7 cm to 10 ¢cm. In majority of the
cases in the present study, the brachial artery was terminated
below the intercondylar line (80%) in the cubital fossa, where-
as in 2 cases, at the intercondylar line (4 %) and in 4 cases
(16%) above the intercondylar line out of which in 2 cases
3cm, in 2 cases 6cm above the intercondylar line.

The observation of the superficial brachial artery in two cases
in the present was also reported by so many workers. The su-
perficial brachial artery commonly originates from the axillary
artery and runs superficial to the muscles of the arm under
brachial fascia lying slightly more lateral than brachial artery
and in the elbow region divides into radial and ulnar arteries

(Anson, 1966). Keen (1961)[8] subdivided the superficial bra-
chial artery (found in 12.3%) into two types:Type I:  Those
superficial brachial arteries which continue in the cubital fossa
and bifurcate as usual into radial and ulnar arteries (3.6%).
Type Il:  Superficial brachial artery continues as radial artery
and known as “High origin of radial artery”.The superficial
brachial artery observed in 2 cases in the present study be-
longs to the type Il of Keen's (1961)[8] classification. The su-
perficial brachial artery observed in the present study did not
divide into radial and ulnar arteries in the cubital fossa .

Patnaik et al. (2002) [14] observed 94% of profunda brachii
artery arose from the postero-medial aspect of brachial artery
and 2% of profunda brachii artery in his dissection arose from
a common trunk with superior ulnar collateral artery. Keen
(1961)[8] reported 61% of profunda brachii artery arose as a
branch of brachial artery. In 13% cases, the profunda bra-
chii artery arose as a common trunk with superior ulnar col-
lateral artery. In 26% cases of his dissection, the profunda
brachii artery arose from the axillary artery. But the present
study did not show such origins. In all the cases in the present
study, the profunda brachii artery arose from the brachii artery
whereas only in one case, it arose in common with radial and
ulnar artery (trifurcation of the brachial artery). This observa-
tion is not coinciding with that of previous workers and is a
new finding so far not hitherto reported. In the present study
in 3 cases (6%), the brachial artery bifurcated in the arm at a
higher level which was also reported by many workers.

(1937)[4] and Poirier (1886)[13], described the nutrient artery
as a branch of brachial artery which entered the nutrient ca-
nal at the level of the insertion of corocobrachialis muscle,also
postulated the nutrient artery, a branch of the brachial artery
entered that nutrient canal on its medial surface. In the pres-
ent study in 3 cases (6%), nutrient artery arose from the ul-
nar artery bilaterally in higher bifurcation of brachial artery in
upper arm. In another 2 cases (4%), arose in common with
the inferior ulnar collateral artery and in all other cases in the
present study the nutrient artery arose from the brachial artery
and enters the nutrient canal as mentioned above by other
workers except such origins of nutrient artery from the ulnar
artery and also in common with inferior ulnar collateral artery
are not reported earlier.

Patnaik et al. (2002) [14] reported 3% and Poirier (1886)
[13] reported 6% of brachial artery superficial to the median
nerve. In another 6 cases (12%) the median nerve coursed
medial to the brachial artery throughout its course in the up-
per arm. In one case (2%), the median nerve was running
medial to the brachial artery in the upper arm and crossed it
laterally in the cubital fossa. In another case of higher bifurca-
tion of the brachial artery, radial artery looped around the me-
dian nerve in the upper arm. This observation is a new find-
ing and could not find a similar case in the available literature.

CONCLUSION:

The length, course, branching pattern and the variation of the
brachial artery which will be of considerable practical impor-
tance in the conduct of reparative surgery in arm and forearm
and for the invasive procedure like angiogram. Arteriographic
misinterpretation results when the contrast dye is injected into
variant arteries instead of brachial artery. The existence of the
superficial radial artery implies the absence of the normal radi-
al pulse at the wrist level. In such cases, Doppler ultra sound
imaging or angiography assist health care providers in treating
patients with this knowledge of the present study. Therefore,
Anatomical knowledge of brachial artery and its variations are
very much essential to the Physicians, Surgeons, Radiologists
and Cardiologists.
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