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Introduction: The Brachial artery (BA) is used for various diiali procedures, particularly with respect to blpoessure monitoring and
percutaneous arterial catheterization. A soundaaedrate knowledge of anatomical variations regaythie BA especially higher division
of BA are important for clinical diagnosis and sae management of diseases of superior extremiiesause of such importance, we
undertook the study to investigate the course amaddhing pattern of BA with special reference tghhup division and to discuss its
clinical significance Subjects and Methods A total of 50 formalin fixed upper limbs were liged in the present study. The branching
pattern of BA variability was studiedResults: Variation in the branching pattern of BA was obsehin 8 specimens (16%). The
variations encountered were superior brachial art2%0), deep brachial artery (2%), superficial ulagery (2%), and superficial radial
artery (10%).Conclusion: The present study highlights the necessity fdroadugh knowledge of brachial artery with respecthie high

up division, to enhance the efficacy of diagnosid for better surgical management of vascular dseand injuries.
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Introduction

The Brachial artery is used for various clinicabgedures,
particularly with respect to blood pressure moimitgrand
percutaneous arterial catheterization, so the eowsd
ramification of the vessels of the upper limbs heaeeived
attention for anatomists and surgeons. The originl a
ramification of the brachial artery (BA) are impsmt
clinically because of its vascular role. It is ttlgief artery
which supplies the whole upper limb. At the didgtatder of
the tendon of teres major, the brachial artery (BA3es as a
continuation of the axillary artery. It usually t@nates in
the cubital fossa at the level of the neck of tadius into
radial and ulnar arterid8.

Several studies in the review of literature haveutoented
the variation in course and arterial pattern of erpfimb
especially higher incidence was observed in radiééry
than ulnar arter{!’ The most common anomaly of the
arterial pattern is high up division of brachiatesy where
radial and ulnar arteries exhibit higher originrthasual i.e.
proximal to the cubital fossa. The various nometcks
have been used to describe the high up divisiobrachial
artery, for example, superficial radial artery, stfjzial
ulnar artery, brachioradial artery, superficial awciegep
brachial artery. The anomalous artery lies in a enor

superficial position and is named depending on the
branching pattern and course it pursues in the anah
forearm®

A sound and accurate knowledge of anatomical variat
regarding the higher division of brachial arteryAjBare
important for clinical diagnosis and surgical magragnt of
diseases of superior extremities. An abnormal Sigpar
course of arterial variation is often mistaken $oiperficial
veins and accidental injection of certain drugs timese
arteries may lead to a disastrous condition likeggane or
loss of hand. As their course is being superfidiagre are
more susceptible to trauma and bleedthg.

Subjects and Methods

The present study was carried on Department of dkngt

in Sri Siddhartha Medical College, Tumakuru. A taf50
formalin fixed upper limbs of different ages groupslusive

of both male & female were utilized in the presstidy.
The branching pattern of brachial artery variapilivas
studied with careful examination and dissection.

In each specimen, the incision was made on theiantar
flexor compartment of arm, Cubital fossa and fomreand
the dissection were carried out according to the
Cunningham’s manual of practical anatomy. The skin,
superficial fascia, deep fascia was dissected efidcted.
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The brachial artery was traced from its origin. Amyiation dissected cadavers. It was observed one of the2%®) (
in the course & branching pattern was recorded & upper limb specimens demonstrated the higher divisif

photographed. BA with the superficial ulnar artery (SUA). One spaen
(2%) showed a superficial and deep brachial artery.
Results In all the five specimens of SRA, immediately aftbe

origin of the profunda brachii artery, the BA walwided
into radial and ulnar arteries in the middle thafdthe arm.
The radial artery in the arm was initially media the
median nerve, later it reaches the foramen by urgss
superficial to the median nerve and implicit itsrmal
course in the forearm. Ulnar artery occupied thenesa
position of the brachial artery in the arm and ocunhg as
the ulnar artery in the forearm.

An observation concerning the different types ok th
branching pattern of the brachial artery especiaiyher
division was shown in [Table 1]. In the presendgtwut of
50 specimens, we categorized our observation iotor f
different types of the branching pattern of brakligery
based on its branches and level of terminationy Hne

1) Superficial brachial artery (SBA): arising from an
axillary artery or proximal 1/3rd of the brachiattexy,
usually between the medial & lateral roots of thedran
nerve. Bifurcation of the brachial artery usuallgcors
above the teres major muscles. Here artery crossing
front of the median nerve.

2) Deep brachial artery (DBA): always co-existing with
SBA, bifurcation of the brachial artery occurs abdhe
teres major muscles. Here artery crossing behire th
median nerve.

3) Superficial Radial artery (SRA): defined as a radial
artery with a high origin. The artery runs was iaily
medial to the median nerve, later it reaches theafon by
crossing superficial to the median nerve and russ i
normal course in the forearm.

4) Superficial Ulnar_artery (SUA): defined as an ulnar
artery with a high origin. The artery runs was iaily
lateral to the median nerve, later it reaches tanfien by
crossing superficial to the median nerve and rtsiedurse
superficial rather than deep in the forearm. It olad give
out any branch before the cubital fossa

Figure 2: Shows the Superf|C|aI Radial artery W|ththe high up
division of the brachial artery. BA-Brachial artery, UA-Ulnar
artery, SRA- Superficial Radial artery, MN- Median nerve.

Table 1: Branching pattern of brachial artery basedon the
level of termination

Arterial pattern Number Percentage (%)
Superficial Brachial Artery 01 2%

Deep Brachial Artet 01 2%

Superficial Radial Arter 05 10%

Superficial Ulnar Artery 01 2%

Figure 1: shows the higher d|V|S|on of the brachiahrtery at the
middle of the arm. BA-Brachial artery, UA-Ulnar art ery, RA-
Radial artery.

Out of 50 formalin fixed upper limb specimens sadji16%
(8 specimens) were found variation in the branclgatgern X .
of BA and 84% (42 specimens) showed the normal Figure 3: Shows the superf|C|aI ulnar artery with tie high up
branching pattern of BA. In the present study, \wsesved division of the brachial artery. BA-Brachial artery, SUA-
the superficial radial artery (SRA) in 5 speciméose left, Superficial Ulnar artery, RA- Radial artery, MN- Me dian
two right and one bilateral; 10%) out of 50 uppetds of nerve.
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In one case (2%), anomalous ulnar artery (Supatfidinar
artery) originated from brachial artery little highthan
normal and coursing superficial in the left upgerd of 59
years old male cadavers. The artery runs wereallyiti
lateral to the median nerve, later it reaches tranien by
crossing superficial to the median nerve and rtsigaurse
superficial rather than deep in the forearm. Radidbry
engaged the same position of the brachial artettjénarm
and continuing as a radial artery in the forearterajiving
rise to the common interosseous artery.

Superficial brachial artery (SBA) and Deep braclaekry
(DBA) was seen in the right upper limb of a 62-yekt
male cadaver. SBA always co-existing with DBA,
bifurcation of the brachial artery occurs above tbees
major muscles. Brachial artery said to be supeaificr deep
based on its course over or behind the median n&BA
doesn’t give any branches in the arm and terminated
radial and ulnar artery in the cubital fossa. Pnofu brachial
artery, superior and inferior ulnar collateral aytearises
from DBA.

Discussion

Variations in the arterial pattern of the upperdsnhave
frequently been observed both in routine dissestiand in
clinical practice. Diversions from the typical aormical
arterial pattern of the upper limb are well docutadnArey
and Jurjus postulated the six possible or potetitiabries
which may lead to the anomalous blood vessels h@) t
choice of unusual paths in the primitive vasculattgrn (ii)
the persistence of vessels of normally obliteratéii)
vanishing of vessels normally retained, (iv) Andmplete
development (v) the fusion or absorptions of thetga

of Brachial U

distinct (vi) A combination of factors leading ta atypical
pattern normally encounteré&’

In the present study, early bifurcation of BA ir tmiddle of
the arm giving rise to the superficial radial ayt€8RA) was
observed in 5 specimens (10%). Celik H et al in6199
conducted a similar study and observed the higtsidiv of
BA is associated with SRA in two cadavers. In btib
cases, just below the origin of profunda brachie; BA
terminates into radial & ulnar arteri€sAl J et al in 2006
also documented a case of higher division of BAtha
middle of the arm in association with SRA. Theyoadslded
that the radial and ulnar artery was located inntieelial and
lateral side respectively. Profunda brachii artegs arising
from the lateral aspe.

Namani S et al in 2010 reported the similar caseéchvh
shows the bizarre short segment brachial artetgvi@d by
high up division at the level of insertion of cooacachialis
into radial and ulnar artef§). This type of high division was
similar to the study done by author Vandana ena(012.
The present study showed a slightly higher inciéewben
compared with the incidence of Vandana et al which
accounts for 59!

In the present study, one specimen (2%) showedrfstipk
ulnar artery (SUA) which took origin from brachiattery
little higher than normal and coursing superfigiathe left
upper limb. The artery runs were initially lateral the
median nerve, later it reaches the forearm by @rgss
superficial to the median nerve and runs its course
superficial rather than deep in the forearm. I literature
review, we found that the various authors have nteplathe
incidence of SUA which varies from 0.9-38¥3.

Simic P et al in 2004 reported a case of SUA fragachial
artery approximately 6cm distal to profunda brachtery.
After crossing the median nerve ventrally, it raperficial
to flexor muscles of the forearm. SUA formed thpesticial
and deep palmar arches in association with branciies
radial artery at the palfh! A similar finding of an unusual
origin of SUA was reported by Jayasree et al Q@fBUA
in 2% of case8?

Natsis in 2006 reported a case in which the supalfulnar
artery arises from the right axillary artery at theel of the
junction of two roots of the median nerve and fokal a
looping course. In the upper and middle 1/3rd & #mm,
SUA ran laterally to median nerve whereas in theelo
1/3rd of the arm the SUA crossed over the mediavenand
ran medially to it in the cubital fossa, it passegerficial to
the forearm flexor musclds’ Keen et al in 1961, Rodriguez
et al in 1995 and Vatsala et al in 2013 conductathslar
study and observed the incidence of brachioradiakyain
association with SUA in 5.98%, 13.5%, and 7.4%
respectively***® Such similar variation was not observed
during the present study.

In the present study, we observed the incidencehef
superficial brachial artery (SBA) and deep bracligkry
(DBA) in one specimen (2%). In this type of varisj
bifurcation of the brachial artery occurs above thees
major muscles and more often, SBA always co-exisiith
DBA. Brachial artery said to be superficial or désgsed on
its course over or behind the median nerve. SBAsdbe
give any branches in the arm and terminated aslradid
ulnar artery in the cubital fossa. Profunda brdchigery,
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superior and inferior ulnar collateral artery asi$®m DBA.
Comparison of the incidence of SBA alone with diéfet
studies was tabulated in [Table 2]. But in the pnésstudy,
we observed one specimen showed SBA along with DBA.
Vatsala et al has conducted a similar study andrteg the
incidence of SBA along with DBA in 6 specimen which
accounts for 11.1%.

Table 2: Incidence of Superficial Brachial Artery (SBA) alone
by different authors.

SL. NAME OF YEAR PERCENTAGE
NO AUTHORS

1. Quains et al” 1844 0.2%

2. Keen et al*” 1961 12.3%

3. Baeza et al'? 1995 4.9%

4. Patnaik VVG et ¢/ 200z 6.05%

5. Vandana R et ,*9 200¢ 1.7%

6. Vatsala et af9 2013 1.9%

An abnormal superficial course of arterial variatis often
mistaken for superficial veins and accidental itiggt of
certain drugs in these arteries may lead to a wEas
condition like gangrene or loss of hand. As theiurse is
being superficial, there are more susceptible @arntra and
bleeding.

Conclusion

Variation in arterial pattern and its incidence Idoue

especially important for clinicians and surgeonsewh

performing invasive procedures in order to knowaheries
they might expect when approaching a particulaa.aifde
arterial variation of the upper limb has been imgiéed in
different clinical situations. As their course iseitgy
superficial especially superficial radial and ulnartery,
there are more susceptible to trauma and bleedidgaiso
encountered during the elevation of forearm flapud the
knowledge of variability in the branching patterhBA is
helpful for clinicians for diagnostic evaluationurgical
management of vascular diseases and injuries.
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