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Abstract

Background: Injuries to the Axillary nerve make up 6% of all brachial plexus
injuries. The current study attempts to furnish morphometric data of the
precise location of the anterior trunk of axillary nerve, that could reduce the
incidence of iatrogenic nerve damage. Aim & Objectives: The aim of this
study was to determine the exact anatomical location of anterior trunk of
axillary nerve in relation to the surface landmarks. The specific objectives
were to determine the distance of the nerve from acromion (A), distance of the
nerve from the point of insertion of deltoid (B), to calculate Axillary nerve
index (Al) (Al = A/(A+B)) and to check for any gender & side difference in
the above parameters. Material and methods: A cross sectional analytical
study was done on sixty cadaveric upper limbs from Departments of Anatomy,
St. St John’s Medical College, Bangalore. The cadavers were dissected and the
required measurements were made using digital vernier calipers of 0.01mm
accuracy. Results: The mean value for the distance of the nerve from the tip of
acromion was 6.3cms, ranging from 4.1 to 8 cms. The mean distance of the
nerve from the point of insertion of deltoid was 8.49 cms, ranging from 5.89 to
11.2 cms. The mean value of axillary nerve index obtained from this study is
0.4351. There was no significant gender difference or side difference in the
mean values of the above parameters. Conclusion: Any manipulation in the
shoulder region less than 4cms and beyond 8cms perpendicularly below the tip
of acromion minimizes the risk of injuring the anterior trunk of axillary nerve.
The mean value of axillary nerve index obtained from this study was 0.4351.
This multiplied by the deltoid length predicts the location of the nerve below
the acromion.

INTRODUCTION

Injuries to the Axillary nerve make up 6% of all
brachial plexus injuries.t! Injury to the anterior
trunk of the axillary nerve, as it passes around the
humerus and innervates the anterior and middle
deltoid, results in the devastating loss of upper arm
flexion power.>®1The axillary nerve index is useful
for the clinician to estimate the position of the
axillary nerve at the time of surgery. It was defined
as the ratio of the distance between the acromio-
clavicular joint and the main anterior trunk of the
axillary nerve along the anterior clavicular line by
length.PIThe figure estimated by
multiplying the axillary nerve index with the deltoid
length predicts the location of the anterior trunk of

the deltoid

the axillary nerve.

MATERIALS AND METHODS

The sex of the cadavers was noted. The deltoid
muscle was then gradually dissected from the
clavicle, acromion, and scapular spine. The
dissection of the axillary nerve deep to the deltoid
was performed beginning from its emergence from
the quadrangular space. The dissection was done as
meticulously as possible to leave the nerve in its
native atmosphere and not affect its position. The
position of the anterior branch of the nerve was
marked by a transcutaneous pin to represent its
position on the skin perpendicular to the tip of the
lateral edge of the acromion. The deltoid muscle
was reflected back to its original anatomic position
following the specific needle landmark. With the
arms positioned along the side of the body, the
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distances A and B (Fig: 1 &2) were measured with
digital vernier calipers of 0.01mm accuracy.

Fig:A  : \Measurement of (A), 1- Position of anterior division of nerve, 2- tip of
lateral edge of acromion. S - Superior, I - inferior, M- medial, L - lateral.

FiEB  Measurement of (B) the distance of the nerve from the point of insertion of deltoid
S - Superior, I - inferior, M- medial, L - lateral 1- Position of anterior division of nerve, 2-
point of insertion of deitoid

RESULTS

The mean value for the distance of the nerve from
the tip of acromion (A) was 6.3cms, ranging from
4.1 to 8 cms. The mean distance of the nerve from
the point of insertion of deltoid (B) was 8.49 cms,
ranging from 5.89 to 11.2 cms. The mean value of
axillary nerve index (Al) obtained from this study is
0.4351. There was no significant gender difference
or side difference in the mean values of distance of
the nerve from the tip of acromian. There was no
gender difference or side difference in the mean
value of the distance of the nerve from the point of
insertion of deltoid muscle. There is no gender
difference in the mean value of axillary nerve index.
There was no significant gender difference or side
difference in the mean values of the above
parameters as the p value is more than 0.005

Table 1: Gender difference in the mean values of AB & Al

Parameter (w:a{fg) Females (n=24) p value
Mean + SD Mean + SD (Independent sample t test)
A (distance of the axillary nerve
from the tip of acromion) 64.18+7.8 61.51 + 10.69 0.269
(n=60)
B (distance of the nerve from the
point of insertion of deltoid) 86.74 + 13.6 82.32 £ 13.02 0.217
(n=60)
A'(AX"'?;i%%r)"e index) 0.4269 + 0.038 0.4475 £ 0.121 0.346
Table 2: Mean values of A, B & Al
Parameter Mean + SD (mm) 95% ClI
A (distance of the axillary nez;v:eg(r)())m the tip of acromion) 6311 +9.11 60.7-65.4
B (distance of the nerve froz’rr::thgzogwmt of insertion of deltoid) 84.97 + 13.49 81.4-88.4
Al (Axillary nerve index) 0.4351 + 0.082 0.4139 — 0.4564
(n=60)
DISCUSSION nerve lies at a variable distance distal to the tip of

Most surgical approaches to the shoulder split the
deltoid muscle putting the axillary nerve at risk. It is
therefore extremely important to be aware of the
precise location of the axillary nerve within the
operative field.)Even though greater and lesser
tubercles serve as better landmarks to identify the
nerve intra operatively, in any trauma involving
their fracture, they cannot be used as reference to
identify the nerve. In which case, acromion is only
used to locate the position of the nerve. Hence in our
study we used the most easily clinically palpable
portion of the acromion- its tip as the landmark,
which also serves as reference for most of the Trans
deltoid procedures.PIThe anterior branch of axillary

acromion at every point along its course. The
standard deltoid-splitting method used in shoulder
fracture reconstruction has been limited, because of
the perceived risk of injury to the anterior branch of
the axillary nerve. This also limits the distal
extension of the incision, which may sometimes be
required to insert a plate for fixation of proximal
humerus fractures.[®78°The position of the anterior
trunk of axillary nerve from the acromion was
dependent on the length of the deltoid muscle. In
our study the deltoid length was measured as the
distance from the tip of the acromion to the point of
insertion of deltoid(A+B). It was more close to the
acromion in individuals with shorter deltoid length.
The shorter the deltoid length, the greater is the
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danger of damaging the nerve at a short distance
from the upper border of the muscle.

CONCLUSION

The above values are a gist of the results of this
study that provides a database for the axillary nerve
morphology in the Indian population. The values of
the distance of the nerve from acromion are
especially important considering the number of
intramuscular injections given into the deltoid
muscle. Any manipulation in the shoulder region
less than 4cms and beyond 8cms perpendicularly
below the tip of acromion minimizes the risk of
injuring the anterior trunk of axillary nerve. The
mean value of axillary nerve index obtained from
this study was 0.4351. This multiplied by the deltoid
length predicts the location of the nerve below the
tip of acromion. There was no significant difference
between males and females in the mean values of
the distance of nerve from tip of acromion, distance
of nerve from point of insertion of deltoid and
axillary nerve index.
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