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Variation in relation of cords of brachial plexus and their branches with
axillary and brachial arteries—a case report
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ABSTRACT

Anatomical variations in the formation, course and distribution of brachial plexus are well documented. The
present report describes some rare variations with regard to relation of cords of brachial plexus, median and
ulnar nerves with the third part of axillary artery and brachial artery in the left upper limb of an adult male
cadaver. All three cords of brachia plexus were noted to be lateral to all three parts of axillary artery. Median
nerve was lateral to brachia artery and ulnar nerve was between the brachial artery and median nerve. Further
distribution of median and ulnar nerves was normal. The arterial pattern in left arm (axillary and brachial
arteries) was also normal. The findings were noted after thorough and meticulous dissection of both the upper
limbs (axilla, arm, cubital fossa, forearm and palm) of the same cadaver in the Department of Anatomy, College
of Medical Sciences, Bharatpur, Nepal. The right upper limb revealed no abnormality. It is important to be
aware of such variations while planning asurgery in the region of axillaand arm asthese nerves are more liable
to be injured during surgical procedures. Possible embryological explanations and clinical significance have

been discussed.
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Anomalies of brachial plexus and its terminal branches
are not uncommon and have been widely documented.*
3 The common and more obvious variation in brachial
plexus is the level of its formation, the pre-fixed and
post-fixed plexus.* Variations may also occur in the
formation of trunks, divisions, and cords; in the origin
and/or combination of branches; and in the relationship
to the axillary artery and scalene muscles, however, the
makeup of the terminal branches (components of the
nerves) is unchanged.®

The three cords of brachia plexus enter the axilla and
are arranged according to their names around the second
and third part of axillary artery. But in the first part of
axillary artery, the relations are different, the lateral and
posterior cords lie lateral to the axillary artery, whereas
the medial cord lies behind the axillary artery.

The lateral root of median nerve (LRM) coming from
the lateral cord (C5, C6, C7) of brachial plexus and
medial root of median nerve (MRM) coming from the
medial cord (C8, T1) of brachial plexusjoin to form the
median nerve trunk which lies anterior to the third part
of the axillary artery. Before joining the latera root, the
medial root passes obliquely in front of the third part of
axillary artery.®

Ulnar nerve (C7, C8, T1) isabranch of media cord. In
the axilla the ulnar nerve descends between the third
part of axillary artery and axillary vein.®

The anomalous relationship of the cords and branches
of brachia plexus with axillary and brachial arteries as
noted in the present study can be explained in the light
of embryogenic development.

The upper limb buds lie opposite the lower five cervical
and upper two thoracic segments. As soon as the buds
form, the ventral primary rami of the spinal nerves
penetrateinto the mesenchyme of limb bud. Immediately
the nerves enter the limb bud, they establish intimate
contact with the differentiating mesodermal
condensations and the early contact between nerve and
muscle cells is a prerequisite for their complete
functional differentiation.”®

The growth as well as the pathfinding of nerve fibres
towards the target is dependent upon concentration
gradient of a group of cell surface receptors in the
environment. Several signalling molecules and
transcription factors have been identified which induce
the differentiation of the dorsal and ventral motor
horn cells®

Misexpression of any of these signalling molecules can
lead to abnormalities in the formation and distribution
of particular nerve fibres®

Finally knowledge of such variations is important for
surgeons to perform surgical procedures in the axillary
region and arm.*
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to the third part of axillary artery.
The two roots were found to unite
at the aforesaid level enclosing in
between them the profunda brachii
artery which wasfound to bearising
from the lateral side of brachial
artery instead of its posteromedial
aspect (Fig. 1-3). Further
distribution of median nerve in the
arm, forearm and palm was normal.

-

The ulnar nerve was noted to arise
from medial cord at a lower level
than usual overlapped by the
junction of media and lateral roots
of median nerve. Furthermore, ulnar
nerve was lateral to brachial artery

N N B 3 instead of descending between
Fig. 1. Showing variation in relation of cords of brachial plexus and their axillary artery and axillary vein. In
branches with axillary and brachial arteries in the left upper limb of an adult fact, ulnar nerve was found to be

male cadaver. All three cords of brachia plexus were noted to be lateral to al ; ;
three parts of axillary artery. Median nerve was lateral to brachia artery and between the brachial artery medially

ulnar nerve was between the brachial artery and median nerve. ar_1d r_nedi_an nerve laterally. Further
LC= Lateral cord, MC = Medial cord, PC= Posterior cord, distribution of ulnar nerve was
LRM= Lateral root of median nerve, MRM= Media root of median nerve, normal.

MCN= Muscul ocutaneous nerve, MN= Median nerve, UN= Ulnar nerve, ] ]
RN= Radia nerve, AA= Axillary artery, BA= Brachial artery, PB = Profunda ~ The arterial pattern in the |eft upper
brachii artery, AV=Axillary vein, CBM=Coracobrachialis muscle limb, particularly axillary and

CASE REPORT

During routine dissection of an adult
male cadaver in the Department of
Anatomy, College of Medical
Sciences, Bharatpur, Nepal, some
rare variations with regard to
relations of cords of brachial plexus,
median and ulnar nervewiththethird
part of axillary artery and brachia
artery were found in the left upper
limb (Fig. 1).

All the three cords namely lateral,
medial and posterior cords of
brachial plexus were noted to be
lateral to thethird part of the axillary
artery. It was also noted that they
maintained the same relation with
the first and second parts of axillary

artery. The formation and branches Fig. 2. Showing upper, middle and lower trunks of brachial plexus and

subclavian artery, formation of medial, lateral and posterior cords, all three being
of the three_cords were found to be lateral to axillary artery and profunda brachii artery arising from lateral side of
normal (Fig. 2). However, the  prachial artery and passing in between lateral and medial roots of median nerve
median nerve trunk was found to be being accompanied by radial nerve.

formed by union of medial root and UT= Upper trunk, MT= Middle trunk, LT= Lower trunk, LC= Lateral cord,

lateral root (coming from medial and MC = Medial cord, PC= Posterior cord, LRM= Lateral root of median nerve,
; : MRM= Media root of median nerve, MCN= Muscul ocutaneous nerve,

lateral _cords_ respectively) prox'.m‘f’" MN= Median nerve, RN= Radia nerve, UN= Ulnar nerve,

to the insertion of coracobrachiais SA= Subclavian artery, AA= Axillary artery, BA= Brachial artery,

muscle, both the roots being lateral PB = Profunda brachii artery, AV= Axillary vein
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Fig. 3. Showing profunda brachii artery arising from lateral side of brachial

artery and passing in between lateral and medial roots of median nerve, being
accompanied by radial nerve. Also showing bifurcation of brachial artery near

the elbow joint into radial and ulnar arteries.

LRM= Lateral root of median nerve, MRM= Medial root of median nerve,
MCN= Muscul ocutaneous nerve, MN= Median nerve,
MCA= Medial cutaneous nerve of arm, RN= Radia nerve, BA= Brachia artery,
PB = Profunda brachii artery, UA= Ulnar artery, RA= Radial artery

brachial arteries, was normal. The right upper limb
revealed no abnormality.

DISCUSSION

Anomalies related to formation, relations and
distribution of brachial plexus are fairly common.
Normally the brachia plexus is formed by lower four
cervical ventra rami (C5, C6, C7, C8) and greater part
of the first thoracic ventral ramus (T1). It consists of
roots, trunks, divisions and cords (lateral cord, medial
cord and posterior cord).

The three cords enter the axilla and are arranged
according to their names around second and third part
of axillary artery. But in the first part of axillary artery
therelations are different, the lateral and posterior cords
lie lateral to the axillary artery whereas the media cord
lies behind the axillary artery.®

The latera root of median nerve (LRM) coming from
the lateral cord (C5, C6, C7) of brachial plexus and
media root of median nerve (MRM) coming from the
medial cord (C8, T1) of brachial plexusjoin to form the
median nerve trunk which lies anterior to the third part
of the axillary artery. Before joining the lateral root, the
medial root passes obliquely in front of the third part of
axillary artery.®

Ulnar nerve (C7, C8, T1) isabranch of the media cord.
In the axilla the ulnar nerve descends between the third

part of axillary artery and axillary
vein and lies on a more posterior
plane than the medial cutaneous
nerve of forearm.®

In the present study, it was noted in
the left side that &l the three cords
of brachia plexus were lateral to al
the three parts of the axillary artery.
Median nerve trunk was formed by
union of lateral and medial roots,
both being lateral to third part of
axillary artery, proximal to insertion
of coracobrachialisand the profunda
brachii artery was found to be
passing in between the two roots
after arising from the lateral side of
brachial artery instead of its
posteromedial aspect. Ulhar nerve
emerged from the medial cord at a
lower level than usual and was
lateral to brachial artery and medial
to median nerve trunk.

The variations in the formation and
branching of the brachial plexus are
common and have been reported by several
investigators.>*6 Variations may also occur in the
formation of trunks, divisions, and cords; in the origin
and/or combination of branches; and in the relationship
to the axillary artery and scalene muscles, however, the
makeup of the terminal branches (components of the
nerves) is unchanged.®

The variations with regard to the relations of the cords
of brachial plexus with axillary artery and median and
ulnar nerves with brachial artery as noted in the present
study can be explained on the basis of embryogenic
development.

The first indication of limb musculature is observed in
the seventh week of development as condensation of
mesenchyme near the base of the limb buds. With further
elongation of thelimb buds, the muscle tissue splitsinto
flexor and extensor compartments.

The upper limb buds lie opposite the lower five cervical
and upper two thoracic segments. As soon as the buds
form, ventral primary rami from the spinal nerves
penetrate into the mesenchyme. At first, each ventral
ramus dividesinto dorsal and ventra branches, but soon
these branches unite to form named peripheral nerves
which supply extensor and flexor group of muscles
respectively.t®

Immediately after the above mentioned rearrangement
of nerves, they enter the limb buds and establish an
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intimate contact with the differentiating mesodermal
condensations and this early contact between the nerve
and muscle cells is a prerequisite for their complete
functiona differentiation.”®

Over the years, two principal theories have emerged
concerning the directional growth of nerve fibres —the
neurctropism or chemotropism hypothesis of Ramon y
Caja'” and the principle of contact-guidance of Weiss.*®
The salient feature of chemotropism is that axonal
growth cones act as sensors to concentration gradients
of molecules in the environment and grow up the
gradient towards the source, i.e. the target.

There is no doubt, however that contact guidance
mechanisms operate in parallel with neurotropism.
Adhesion to the structures with which the growth cone
contacts also plays arole.

A group of cell surfacereceptorsviz. neural cell adhesion
molecule (N-CAM) and L1 and the Cadherins act as
transcription factors which recognize and bind to
components of the extracellular matrix. Thus, both cell-
cell and cell-matrix interactions may be involved in
axonal pathfinding.®

Over or under expression of one or multipletranscription
factors as mentioned above have been found to be
responsible for the variations in the formation, relation
and distribution of the motor nervefibers.®*Onceformed,
any developmental differences would obviously persist
postnatally.” The variations could arise from circulatory
factorsat thetime of fusion of the brachial plexus cords.?
The variations as noted in the present case may be
attributed to the misexpression of the transcription
factors as mentioned above.

Knowledge of anatomical variations of these nerves at
the level of upper arm is essentia in the light of the
frequency with which surgery is performed in the axilla
and the surgical neck of humerus.?

The variations of the cords of brachial plexus and its
terminal branches become important during surgical
exploration of the axillaand arm to avoid damageto the
important nerves.?

The variations in the relations of median nerve in the
arm bear remarkable clinical significance. Considering
these variations Rao advocated that the clinicians and
surgeons should be aware of such variations while
performing surgical procedure in this region.*

REFERENCES

1. Kerr AT. The brachia plexus of nervesin man, the variation
in its formation and branches. Amer J Anat 1918;
23: 285-395.

2. Hasan M, Narayan D. A single cord human brachial plexus.

J Anat Soc India 1964; 13: 103-4.

Hollinshead WH. Anatomy for surgeons. In: General survey
of the upper limb. Vol.3—The Back and Limbs. New York: A
Hoeber Harper Book 1958; p. 225-45.

Gupta M, Goyal N, Harjeet. Anomalous communication in
the Branches of Brachial Plexus. J Anat Soc India
2005; 54: 1-3.

MooreKL and Dalley AF. Upper limb. In: Clinically Oriented
Anatomy. 4" Ed. Philadelphia: Lippincott, Williams and
Wilkins, 1999; p.714-5.

Standring S, Ellis H, Healy JC et al. Gray’s Anatomy. In:
Pectoral girdle, shoulder region and axilla. 39™" ed.
Philadelphia Elsevier Churchill Livingstone, 2005; p.846-8.

Brown MC, Hopkins WG, Keynes R J. Axon guidance and
target recognition. In: Essentials of neural development.
Cambridge University Press, Cambridge, 1991; p. 46-66.
WilliamsPL, Bannister LH, Berry MM et al. Gray’ sAnatomy.
In: Embryology and development. 38" ed. London Churchill
Livingstone, 1999; p.231-232.

Larsen WJ. Human Embryology. In. Development of limbs.
2 Ed. Churchill Livingstone. Edinburgh, 1997; p.311-39.

Rao PPV, Chaudhary SC. Communication of
muscul ocutaneous nerve with the median nerve. East Afr Med
J 2000; 77: 498-503.

Poynter CWM . Congenital anomaliesof thearteriesand veins
of the human body with bibliography. University Studies,
University of Nebraska 1920; 22: 1-106.

Linell EA. Thedistribution of nervesin the upper limb, with
referenceto variabilitesand their clinical significance. JAnat
1921; 79-112

Hovelacque A. Anatomie des nerfs craniens et rachidiens et
Edinburgh 1995; p.1266-74.

Hirasawa KO. untersuchengen uber das periphere
Nervensystem Plexus brachialis and die Nerven der oberen
Extremitat. Arb Anat Inst Kaiserlichen Univ Kyoto
1931; A2: 135-6.

Miller RA. Comparative studies upon the morphology and
distributionof the brachial plexus. Amer J Anat
1934, 54: 143-7.
Benjamin A, Hirshowitz D, Arden GP, Blackburn N.
Doppelosteotomie am Schultergelenk. Orthopade
1981, 10: 245-9.

Ramon y, Cajal S. Accion neurotropica de los epitelios.
Algunos detalles sobre el mecanismo genetico de las
ramificaciones nerviosas intraepiteliales sensitivas y
sensoriales. Trab Lab Invest Biol 1919; 17: 65-8.

18. Weiss P. Nerve patterns: The mechanics of nerve growth.
Growth (suppl 5) 1941; 163-203.

Sannes HD, Reh TA, Harris WA. Development of nervous
system. In: Axon growth and guidance. Academic Pres. New
York 2000; p. 189-97.

Kosugi K, Mortia T, Yamashita H. Branching pattern of the
muscul ocutaneous nerve. Jikeakai Med J 1986; 33: 63-71.
Leffert RD. Anatomy of brachia plexus. In. Brachia Plexus
injuries. Churchill Livingstone. New York 1985; p.384.

22. AbhayaA, KhannaJ, Prakash R. Variation of the lateral cord
of brachial plexus piercing coracobrachialis muscle. J Anat
Soc India 2003; 52: 168-70.

3.

10.

11

12.

13.

14.

15.

16.

17.

19.

20.

21.

72





