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ABSTRACT

Background — Axillary nerve, one of the terminal branches of posterior cord of brachial plexus is more prone for inju-
ries. Lack of proper anatomical knowledge and variations of axillary nerve leads to risk of nerve injuries. The present
study describes the origin of axillary nerve, its distance of origin from tip of coracoids process. Method: Thirty brachi-
al plexuses from fifteen formalin fixed human cadavers of both the sexes were studied by dissection method. Origin
and branching pattern of axillary nerve and its distance of origin from the anteromedial aspect of tip of coracoid pro-
cess & posterolateral aspect of acromion process was recorded. Results: Out of the 30 specimens studied, axillary
nerve was originating from the posterior cord of brachial plexus in 90% of specimens, remaining 10% specimens
showed a common trunk of origin of axillary nerve from posterior cord of brachial plexus. The mean distance of
origin of axillary nerve from the anteromedial aspect of tip of coracoid process and posterolateral aspect of acromion
process is 3.98cm & 6.30cm respectively. The axillary nerve terminated into anterior and posterior branch within
quadrangular space in 29 specimens. In one specimen articular branch for shoulder joint was not directly arising
from axillary nerve instead it is arising from anterior branch of axillary nerve. Conclusion: In studied population Axil-
lary nerves display variations in the origin and distance of origin. Knowledge of this variation in axillary nerve is very
important to clinicians, anaesthetists and orthopaedic surgeons during surgical exploration of neck, axilla and upper
arm, shoulder dislocation, infraclavicular brachial plexus block and fracture of surgical neck of humerus.
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INTRODUCTION

The brachial plexus supplies upper limb and is formed The axillary nerve is variable in its origin, course and
by the ventral rami of C5, C6, C7, C8 and T1 supplies supply to the muscles; its variations become important
as it is involved fracture of surgical neck of humerus

and quadrangular space syndrome. The axillary nerve is
most commonly injured (6% of all the brachial plexus
injuries) during numerous orthopaedic surgeries like
shoulder arthroscopy, thermal shrinkage of the shoul-
der capsule (excessive temperature) and plate fixation
(retraction of deltoid muscle) of the proximal humerus
[4, 5]

motor, sensory and sympathetic fibres to the upper
limb. [1] It begins from the neck then run downwards
and laterally over the first rib, posterior to the clavicle
and enters the axilla. The brachial plexus consists of
three cords-lateral, medial and posterior. Posterior
cord gives branches inferior to the clavicle. The posteri-
or cord runs behind the second part of the axillary ar-
tery and gives off the following branches — upper sub-
scapular nerve, thoracodorsal nerve, lower subscapular
nerve, axillary nerve and then continues as a large ter-
minal branch, the radial nerve. [2] The axillary nerve
leaves the posterior wall of axilla along with posterior
circumflex humeral vessels and enters the quadrangu-
lar space. The trunk of axillary nerve while passing
through the quadrangular space gives a first branch to
shoulder joint, there after it divides into anterior and
posterior branches [3].

Descriptions of nerve variations are useful in clinical/
surgical practice since an anatomical variation can be
the cause of a nerve palsy syndrome due to a different
relation of a nerve and a related muscle. Knowledge of
variations in the branching pattern of axillary nerve
from posterior cord of the brachial plexus is highly im-
portant in the surgical exploration of axilla, fracture of
surgical neck of humerus, shoulder dislocation, and
infraclavicular brachial plexus block.

Literature on the variations in the origin of axillary
E E DOI: 10.31878/ijcbr.2018.44.03 nerve from the posterior cord of the brachial plexus

and its distance of origin from mid-clavicular point
SISSN: 2395-0471 among Indians is scanty and altogether lacking in cen-

E PISSN: 2521-0394 tral Indians. The present study describes the variations
in the branching pattern of axillary nerve from the pos-
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terior cord of the brachial plexus observed in Central
Indian population.

MATERIALS AND METHODS

Study design: Descriptive study

Ethics approval: Study was approved by the institution-
al ethics committee of our institution

Study location: Department of RKDF Medical College,
Bhopal

Study frame: 2 years

Inclusion criteria: All normal cadavers of both sex and
age group between 20-60 years were included for the
study.

Exclusion criteria: Deformed or traumatized upper
limbs were excluded from the study.

Sample size: The study was carried out on thirty upper
limbs of adult human cadavers

Methodology: The gross dissection was done following
the guidelines of Cunningham’s manual.[5]The loose
connective tissue, fat & lymph nodes from the axilla
were removed to expose its contents. The axillary ar-
tery, vein and large nerves surrounding axillary nerve
were exposed. The origin of axillary nerve and its termi-
nation into anterior & posterior divisions was observed
in all the specimens. The distance of origin of axillary
nerve from the anteromedial aspect of tip of coracoid
process & posterolateral aspect of acromion process
was measured using vernier calliper.[6]

Statistical analysis: The data obtained was entered in
Microsoft excel and analyzed using SPSS 16th version.
Mean and standard deviation was calculated. The re-
sults obtained were compared with that of previous
studies.

RESULTS

Out of the 30 specimens studied, axillary nerve was
originating from the posterior cord of brachial plexus in
27(90%) specimens (Fig 1). The remaining 3(10%) speci-
mens showed a common trunk of origin of axillary
nerve from posterior cord of brachial plexus. It was
observed that common trunk for lower subscapular &
axillary nerve. The mean distance of origin of axillary
nerve from the anteromedial aspect of tip of coracoid
process and posterolateral aspect of acromion process
is 3.98cm & 6.30cm respectively (Table 1). The axillary
nerve terminated into anterior and posterior branch
within quadrangular space in 29specimens. In one
specimen articular branch for shoulder joint was not
directly arising from axillary nerve instead it is arising
from anterior branch of axillary nerve (fig.2).

Table 1. Showing distance of origin of axillary nerve

Distance of origin of axillary nerve

Posterolateral
aspect of
acromion process

Anteromedial
aspect of tip of
coracoids process

Min-Max 2.10-6.30 5.10-8.60
MeantSD | 3.98+1.05 6.30+1.25
DISCUSSION

The incidence of origin of axillary nerve as a common
trunk from the posterior cord of brachial plexus varies
from 1%-22.9% in various studies. [7-11] and is summa-
rized in Table 2. The highest incidence was reported by
Rastogi [8] (22.9%) and the lowest by Darji [10] (1%). In
the present study, its incidence is 10% which is within

Ant branch of Axillarv nerve
Post branch of Axillary nerve

Radial nerve

Fig 1. Showing Radial nerve Axillary nerve with anterior & posterior division.
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Radial nerve

Articular branch of Axillary nerve

Ant. branch of Axillary nerve

Post branch of Axillary nerve

Fig 2. Showing branches of Axillary nerve

Table 2. Showing incidence of origin of axillary nerve with different authors.

Author Number of specimens | Origin from posterior cord | Origin as a common trunk
from posterior cord

Chaudhary P et al 2011[7] 60 96.67% 3.33%

Rastogi R et al 2012 [8] 74 77.10% 22.90%

Gaur Setal 2012 [9] 50 92% 8%

Darji A et al 2013 [10] 100 99% 1%

Bhosale SM et al 2014 [11] 40 87.50% 12.50%

Present study 30 90% 10%

Table 3. Showing incidence of distance of axillary nerve with different authors.

Author Number of | Distance from cora- | Distance from acromion
specimens coids process (cm) process (cm)

Gurushantappa PK et al 2015(6) 50 3.56 7.46

Burkhed WZ et al 1992 (12) 56 - 5

Uz A et al 2007 (13) 75 - 7.8

Tubbs RS (14) 30 4 -

Present study 30 3.98 6.30

the range.

The mean distance of origin of axillary nerve from the
anteromedial aspect of tip of coracoid

process and posterolateral aspect of acromion process
of different studies [6,12-14] is compared with present
study and is summarized in Tab 3.0zgur Cetik et al [15],
studied the distance of origin of axillary nerve from the
acromion and its relation to arm length, and identified
a safe area above the axillary nerve which is quadran-
gular in shape, with the length of the lateral edges is
being dependent on the individual’s arm length. Along
its course the axillary nerve was not at the constant
distance at every point from acromion.

The variations occur at the junction or separation of

Int. j. clin. biomed. res. 2018,;4(4):13-16.

individual parts and may be due to an unusual for-
mation during the development of the trunks, divisions,
or cords [7].Muthoka [16] studied 75 brachial plexus in
Kenyan population and found a wide range of varia-
tions in the order of branching of posterior cord. Some
of his variations included a common trunk for axillary,
thoracodorsal & lower subscapular from posterior cord
and a common trunk for upper, middle, lower subscap-
ular & axillary nerve. Axillary nerve has also been
usedas a landmark for identifying the lower subscapu-
lar nerve during glenohumeral joint surgery. Guru-
shantappa [6] in his study of 50 specimens found that
the axillary nerve gets divided into two branches ante-
rior and posterior in Quadrangular space in 88% cases
& within deltoid muscle in12%. In the present study, in
all the specimens, the axillary nerve terminated into
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anterior and posterior divisions within quadrangular
space. Descriptions of peripheral nerve variations are
useful in clinical as well as surgical practice, since
ananatomical variation can lead to nerve palsy syn-
dromes and vascular problems. The knowledge of these
variations is particularly important while diagnosing the
injuries to brachial plexus, infraclavicular block proce-
dures and surgical approaches to axillary region. Clini-
cally, trauma of the posterior wall of the axillary region
could present with a wide range of degrees of muscle
impairment For instance, lesions involving common
trunk for axillary nerve and thoracodorsal nerve may
produce more extensive lesions including teres minor,
deltoid and lattisimus dorsi muscles[9,16].

The shoulder joint dislocation and rotator cuff tear
causes nerve injury which is called unhappy triad of the
shoulder joint. The axillary nerve is vulnerable to dam-
age during acute trauma to the shoulder or by chronic
repeated trauma like in ‘quadrilateral space syn-
drome’(entrapment of axillary nerve). Lack of proper
anatomical knowledge of nerve also leads to an in-
creased risk of nerve injury during intramuscular injec-
tions in deltoid, intra-articular and intra-bursal steroid
injections [6, 17].

CONCLUSION

Variations in the origin of axillary nerve from the poste-
rior cord of brachial plexus is a common anomaly found
in 10% of specimens.

Clinical importance: Knowledge of these variations is
important to surgeons during surgical exploration of
axilla for axillary tumours, neck during neck dissections,
surgical treatment of tumours of nerve sheath such as
schwannoma & neurofibroma, shoulder dislocation&
rotator cuff tear. Furthermore, knowledge of variant
anatomy of axillary nerve is of greatest importance to
anaesthetists during administration of anaesthetic
blocks and clinicians for interpreting effects of nerve
injuries & nerve compressions of upper limb.
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