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Abstract
The axillary approach to brachial plexus blockade provides satisfactory anesthesia for elbow, forearm, and hand surgeries.
The use of ultrasound enhances the success of such blocks. The major issue in such a block is the anatomical variation of
the musculocutaneous nerve and its possible sparing. The unblocked lateral superficial tissues of forearm and the problem
of tourniquet pain will come up if it’s spared. Hence in our study we wanted to locate the site of separation of the nerve. In
eighty young healthy male volunteers, the scan of the right axillary area showed that the separation was proximal (point
C) in 34% of cases to the classical described site (point A) of combined visualisation of conjoint tendon and axillary artery.
It was found separating distally (point B) in 59 % of cases. The distance was maximal in the proximal group with 44 mm
and in the distal group of 35 mm. It was absent in one individual. With such a large variation in anatomy, it is necessary
to identify the musculocutaneous nerve separately and block it for a successful anesthetic journey in axillary approach to
blocking brachial plexus.
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1.

Introduction

Axillary approach to brachial plexus blocks (AXB) is
being widely used as an anaesthetic method for upper
limb operations1. It is recommended that AXB should
be performed using a multiple injection technique. The
important problem with AXB is sparing of musculocutaneous nerve2. This nerve supplies the lateral forearm
and is being implicated as the reason for tourniquet
pain. Hence the blocking of this nerve becomes essential.
At terminal nerve level, the Musculocutaneous Nerve
(MCN) is usually positioned outside the axillary sheath3.
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It is believed that it separates early and needs a separate
needle prick to block. In this study, we tried is to find the
distance at which the musculocutaneous nerve separates
from the brachial plexus with respect to classical site of
ultrasound approach of AXB.

2. The Aims of the Study
• To measure the distance between optimal image for
axillary block to a point at which musculocutaneous
nerve leaves the axillary sheath and pierces the coracobrachialis muscle.
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• To find out the site of separation and find out the incidence of either proximal or distal separation.

3.

Material and Methods

Eighty male volunteers belonging to age > 18yrs to < 25yrs
were included in the study after prior approval from the
institutional academic research committee. Volunteers
who were not willing to participate in the study and
those having infection at the right axilla were excluded
from the study. Volunteers will be positioned with the
arm abducted at 900, externally rotated and flexed at the
elbow to expose the axilla and the neck turned contralateral. Only the right hand was used for the study. The axilla
was scanned for the axillary artery, the conjoint tendon.
The axilla was scanned close to the axillary artery using
HFL-50 probe of X-Porte Ultrasound system (FUJIFILM
Sono Site, Inc, Bothell, USA). This point is usually the site
of classical description of ultrasound guided axillary brachial plexus block. This point was taken as A. We looked
for the separation of musculocutaneous nerve at this
point (Figure 1) and if present were noted. The separation
of the nerve was taken as oval fish like nerve moving away
from the plexus to enter the coracobrachialis (MCN exit
point). If it was not seen, the probe was moved distally
millimeter by millimeter to find out the site of separation.
This was noted as point B. The distance between A and B
was noted. If already separated at point A, the ultrasound
probe was moved proximally to identify the place of separation. This proximal point was noted as point C. The dis-

tance between point A and C is also measured and noted.
All measurements were subjected to simple descriptive
analyses and results arrived at. With 15 mm possible distance from the plexus and power of 0.08, allowable error
of 5%, a sample size of 76 was calculated. Hence a volunteer sample size of 80 was finalized.

4. Results
This prospective observational volunteer study was done
after getting approval from the ethics committee of our
institute. All the eighty volunteers were male. All of them
completed the study and there were no drop outs in
between. The scanning was only done in the right upper
limb in all the cases. The mean age with its Standard
Deviation (SD) was 20.2 ± 1.19 years (18-24). The mean
and SD of the height of the patients was 162.7± 5.24mm.
The mean weight of the volunteers was 61.2±5.39 Kg.
The mean and SD of the Body Mass Index (BMI) was
23.09±1.68. In one out of eighty, the musculocutaneous
nerve was not found. After thorough search of the other
side also, it can’t be identified. In the remaining 79 males,
5 had separation at point A i.e., at the site of classical injection point in ultrasound guided blocks (6.33%). Twenty
seven had the separation point proximally (34.17%).
Forty seven (59.49 %) volunteers had the separation of the
nerve distal to point A. The mean distances from point A
to point B and point A to point C in the remaining 74
cases where the separation was not at the site of injection
were noted. The average distance and SD between point A

Figure 1. Showing axillary approach. AA – axillary artery, CJ – conjoint tendon MCN – musculocutaneous nerve.
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and point B i.e., distal was 21.17±8.46 mm. The variable
varied between 8 and 44 mm. The mean distance between
point A and point C (proximal) was 14.63±7.82 mm.
(6-35 mm). All the volunteers cooperated well and there
were no untoward events.

5. Discussion
AXB is the one of the common approaches to brachial
plexus due its simplicity and the distance from vital tissues like pleura and the site of needle prick. The most
important problem encountered with this approach is the
sparing of the musculocutaneous nerve4. Even though
ultrasound improves the success rate of AXB blockage5,
still the musculocutaneous nerve may separate at a different site to get spared during the procedure. Kjelstrup
T et al.,6 in their study of separation of musculocutaneous nerve did it by using MRI. The course of the MCN
and position where it left the axillary sheath and perforated the coracobrachialis muscle (i.e., MCN exit point),
with relation to the axillary artery and the block needle
insertion point in the axillary fold, were recorded. They
concluded that there was a difference of 36 mm from the
point insertion site to the site of separation. In our study
we found that the separation was proximal in 34% of volunteers while it was distal in 59%. Such clear demarcation
of separation is not studied in any of the earlier studies.
There are a few anatomical studies7,8 which describes the
various positions of origin of MCN and its significance
in classification. The MCN is rarely absent and we had
a case in one of our 80 volunteers. A thorough search of
the other side also did not reveal a MCN. There are a few
reports9,10 of congenital anatomical difference in which
the MCN is absent. In our study, the mean distance and
SD between point A and point B i.e. distal separation was
21.17±8.46 mm. The variable varied between 8 and 44
mm. The mean distance with SD between point A and
point C (proximal separation) was 14.63±7.82 mm. (6-35
mm). This establishes the fact that the MCN can separate over a wide range of around 8 cm. This is calculated
from the maximal distance of both the points B and C
(35 + 44 mm). If the distance is going to such a lengthy
8 cm, it’s not likely to get blocked in routine injections
even its going to be multipoint procedure. Here we need
to clearly demarcate that multipoint injection is different
from multisite. In multisite, we take out the needle and
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insert in a different site either proximal or distal to target
different nerves. Even with the use of nerve stimulator/
ultrasound, a single injection technique has been associated with less success rates11. A single study12 has found
success with a minimal volume of around 2 ml for AXB.
In such low volume blocks it is quite impossible to travel
44 mm if the MCN has to be blocked in certain cases.
The site of injection at point A is most likely to succeed in
patients where the site of separation of MCN is at either
point A or point B. If the separation is proximal, then
the block performed at point A, where it is commonly
administered is likely to spare the MCN. If the anatomy
of MCN separation is in accordance with our findings,
it’s likely to happen in 34% of patients. The blockade of
MCN is needed for the lateral part of the forearm and
the avoidance of tourniquet pain. Maria et al.13 in their
study has described the disadvantage of musculocutaneous sparing in evolution of tourniquet pain. Any distal
separation may not be affected by deposition of the local
anesthetic at the classically described site. In our study,
we had 59% of cases with distal separation. Even though
the MCN is visible separately after the distal movement
of the probe, any proximal block is more likely to block
the MCN. If the sheath is separate and the nerve is well
inside the coracobrachialis muscle, the MCN sparing can
take place even in cases of distal separation. We scanned
the right upper limb in all the cases to avoid the bias of
possible anatomical variations between sides. All our
cases were routine healthy male volunteers of the age
group of 18-24 to circumvent any possible anatomical
variation14,15. J.-L. Christophe et al.,16 in their study of
patients found the topography of each nerve in the axilla
and found the anatomical variations are numerous but all
nerves can be identified in a section in 78% of patients.
There were doubts about identification also. But in our
study, we concentrated on musculocutaneous nerve separation alone. Even multipoint injection of the drug may
spare this nerve if the nerve has separated proximally.
This sparing will definitely cause inadequate analgesia of
the lateral part of the fore arm and pain on tourniquet
which is a big anesthetic lacuna in the intraoperative
period. Ours is a volunteer study while theirs is an interventional study. The distance of separation was more in
our study which prompted us to propose that individual
musculocutaneous nerve blockade is essential in administration of axillary approach to brachial plexus blocks.
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6. Conclusion
The musculocutaneous nerve separates from the brachial
plexus sheath in 34% of volunteers proximal to the classical described site for USG guided axillary approach to
brachial plexus block. This means that injection at the
classical site may miss the nerve. The nerve separated
distally in 59% but a classical site injection may cover
the MCN. With such a common variation in anatomy,
identification of MCN and separately blocking the nerve
assumes significance in anesthesia practice.

7.
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