
Editorial   

Introduction
Axillary approach to brachial plexus block 
is often considered a “safe” option for 
surgeries involving the forearm or the hand. 
It is considered safe due to the fact that it is 
impossible to cause pneumothorax and 
subsequent respiratory compromise. The 
risk of arterial puncture does remain but it 
is easier to tamponade the vessel by 
pressure, compressing the artery against the 
humerus. So for those who do not have 
access to ultrasound (US), this block still 
holds the charm and hence can not be 
considered obsolete and will remain in the 
armamentarium of the regional anaesthesia 
enthusiasts who still rely on landmarks or 
peripheral nerve stimulation (PNS). As 
long as the indications for the block are 
clearly defined, it is still a very useful block. 
In this article we review the anatomy of the 
axillary approach to brachial plexus, discuss 
the indications and contraindications, and 
the techniques used for this block. For the 
first time, we also describe the classification 
for axillary approach to the brachial plexus.

Anatomy of the axilla[1, 2, 3]
Most people assume the axilla to be a two 
dimensional anatomical landmark, basically 
the armpit. Axilla is a three dimensional 

anatomical space. This space extends from 
the opening in the supraclavicular fossa to 
the floor that forms the armpit. (Fig.1)The 
space is a “truncated pyramid” with four 
walls, a floor (the armpit) and the opening 
into the supraclavicular fossa. The 
neurovascular bundle passes through this 
space from the supraclavicular area to the 
arm. 
The blood vessels and the nerves pass from 
the neck to the axilla via the apical opening 
that is bound medially by the 1st rib, 
posteriorly by the scapula and medial face 
of the coracoid process and anteriorly by 
the clavicle.
The anterior wall of the axilla consists of 
the pectoralis major overlying pectoralis 
minor and subclavius muscles. The 
posterior wall is made up of the 
subscapularis in the upper part and teres 
major and latissimus dorsi in the lower part. 
The Anterior and posterior wall converge 
on the lateral part of the humerus, the 
narrow intertubercular sulcus, forming the 
lateral wall. The Lateral contains the 
tendons of the biceps brachii and the 
coracobrachialis. The medial wall is formed 
by the upper ribs and its intercostal 
muscles, covered by part of serratus 
anterior muscle.

The base of the axilla is 
formed by the fascia 
axillaris that passes 
between the inferior 
margins of the anterior 
and posterior walls and is 
convex upwards. The 
anterior fold is formed 

by the lower margin of pectoralis major and 
posterior fold is formed by lattismus dorsi. 
The axilla contains the axillary vessels, 
parts of the brachial plexus and axillary 
lymph nodes that drain the breast. The tail 
of the breast also enters the axilla. All the 
structures are embedded in loose fatty 
connective tissue. (Fig. 2)

Nerves in the axilla:
In the infraclavicular region, below the 
apex, the axillary artery is surrounded by 
the cords of the brachial plexus. Just below 
the level of the coracoid process, the cords 
give off the major nerves; the radial and the 
axillary nerves arise from the post cord, the 
ulnar nerve from the medial cord and the 
median nerve gets branches from both the 
lateral and medial cord. The 
musculocutaneous nerve arises from the 
lateral cord and leaves the axillary sheath 
that contains rest of the nerves that 
surround the axillary vessels. The 
musculocutaneous nerve travels within the 
belly of the coracobrachialis muscle. The 
medial side of the arm near the axilla is 
supplied by intercostobrachial nerve that 
arises from T2, it joins the medical 
cutaneous nerve of the arm and it’s size is 
inversely proportional to each other, i.e if 
one of them is larger, the other will be 
significantly small. The neurovascular 
bundle in the axilla tends to lie on the 
anterolateral wall.(Fig. 1) 
Any nerve block that is administered in the 
axillary space should therefore constitute 
“axillary approach to the brachial plexus”. 
Most anaesthetists consider nerve block 

administered near the 
floor of the axilla to be the 
“axillary block”. In fact 
“axillary brachial plexus 
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block” can be administered proximally in 
this space, namely vertical infraclavicular 
block (VIB), costo-clavicular and the sub-
coracoid approach. The distal block is 
administered at the floor of the axilla and is 
the classical “axillary block”. In this article we 
will restrict to the classical “axillary block” 
i.e. distal approach to axillary brachial plexus 
block. 

Axillary Block Indications [4]
Axillary approach to brachial plexus involves 
blocking the main nerves to the upper limb; 
Radial, Median and Ulnar. The nerve block 
can be further supplemented with blocks to 
the musculocutaneous and the intercosto-
brachial nerves.
This approach can be used for surgery on the 
elbow, distal humeral fracture, fracture of 
both bones forearm including the distal 
radio-ulnar fractures and for hand surgeries.

Axillary Block Contra-indications:
Patient refusal and infection at the site of the 
block are the only absolute contra-
indications. Relative contraindications are as 
for any other blocks.

Axillary Approach To Brachial Plexus; 
The Classification
The brachial plexus in the axilla can be 
approached anywhere from its apex to the 
floor or in-between. The vertical 
infraclavicular brachial plexus block, or VIB 

as it is commonly known and the recently 
described costo-clavicular approach, block 
the plexus near the apex of the axilla. These 
two approaches can therefore be called the 
“proximal approaches to axillary brachial 
plexus”. The subcoracoid approach is the 
“intermediate approach to axillary brachial 
plexus” as here the plexus is almost in-
between the apex and the floor of the axilla. 
The classical Axillary block is the “Distal 
approach to axillary brachial plexus”.[Fig-3]

Axillary Brachial Plexus Block
In this article we describe the classical or 
“distal” approach to the axillary brachial 
plexus, rest of the approaches are described 
else where in the journal.
The landmark for this approach is the 
pulsation of the axillary artery as close to the 
floor of the axilla as possible. The nerves lie 
around the axillary artery in a sheath, also 
know as the “cervico-axillary canal”. The 
extent of this sheath is controversial and it is 
not a single tubular structure but contain 
septae. [5]
The nerves can be sought based on 
landmark (paraesthesia or transfixation 
technique), peripheral nerve stimulation 
(PNS) guided or under direct vision using 
ultrasound (US). 

Safety
It is imperative that safety of the patient is 
ensured. The procedure is done under full 

aseptic precautions and in a safe place that 
has facilities for resuscitation. Intralipid 
should be available to treat local anaesthetic 
toxicity. Intravenous access should be 
secured and minimum standard monitoring 
(EKG, Pulse-oximetry and NIBP) applied.
It is important to confirm the side of the 
block with the patient. An arrow indicating 
side of the surgery also helps in the 
confirmation. It is equally important to 
“Stop Before You Block” and reconfirm the 
side of the surgery.

Position of the patient
Irrespective of the technique used, patient 
lies supine with the arm abducted and 
externally rotated.

Needles and Local Anaesthetic
The needle used in these cases is 22G, 40- 
50mm long stimulating needle for PNS 
guidance and echogenic needles are often 
used for US guided blocks. Since the 
structures are very superficial, non-
echogenic needles can also be used. For 
landmark technique, 21G 2 ½” hypodermic 
needle can be used.
Local anaesthetic in the landmark and PNS 
guided techniques is often used in large 
volumes, 20-30mls of 0.5% 
(Levo)Bupivicaine works well. Some 
advocate volume, as large as 30-40mls. With 
US guided blocks the volume required is 
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Figure 1: Shape and boundaries of the 
axilla

Figure 4: Axillary Block using PNS

Figure 2: Transverse section showing the 
walls and the contents of the axilla

Figure 5: Axillary block schematic

Figure 3: Classification of the axillary 
brachial plexus block

Figure 6: US Guided Axillary Block, Probe 
position and Needle approach
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often restricted to 3-5mls per nerve.

Landmark and PNS Guided Block
In the landmark technique, with the patient in 
supine position and the arm abducted and 
externally rotated, the axillary artery is 
palpated as high up in the axilla as possible. 
The needle is then inserted just above the 
artery at 45� angle. Paraesthesia can be sought 
for each of the major nerve by going above 
and below the artery with a 22G 2 ½” 
hypodermic needle and 7-10mls of LA 
deposited at each level. Some would just go 
above and below the artery and deposit 15-
20mls of LA on each side and hope for it to 
spread all around the vessel.(Fig. 4 and 5)
In the transfixation technique, the artery is 
deliberately punctured  and transfixed. After 
negative aspiration, 15- 20mls of LA 
deposited deep to the artery. The needle is 
then withdrawn, aspiration done and once 
confirmed to be negative further 15-20mls of 
LA deposited superficial to the artery. 
With PNS guided technique, appropriate 
response is elicited. Initial current is set at 
1.5mA. Finger flexion/extension and/ thumb 

opposition at current of 0.4 – 0.5mA indicate 
the tip of the needle to be in close proximity 
to the nerves. The response elicited depends 
on the nerve that is stimulated. 
Musculocutaneous nerve can be sought 
within the coraco-brachialis muscle. A biceps 
response at 0.5- 1.0 mA is considered to be 
good enough for LA (7-10mls) deposition.

Some Pearls
Doppler can be used to identify the axillary 
artery in patients where it cannot be felt easily 
for e.g. the morbidly obese[6]
Distal pressure during LA injection is often 
applied to ensure proximal spread. The arm 
can also be moved back to it’s anatomical 
position and this too ensures more proximal 
spread. When using this as a sole technique 
and if tourniquet is to be used for the surgery 
then, intercostobrachial nerve can also be 
blocked by placing LA solution 
subcutaneously below (medially) the axillary 
artery in the arm-pit.

US Guided axillary block
Position of the patient: Similar to the 

landmark or PNS guided block
Probe: High frequency linear (5-13 MHZ)
Probe Position: The probe is placed 
transversely over the axillary artery high up 
in the axilla.[Fig -6 and 7]
Sonoanatomy: The nerve appears as 
hypoechoic structure around the axillary 
artery and vein (often compressed by the 
pressure of the probe). The nerves are found 
in their classic position only in 
approximately 60% of the patients. Amongst 
the three nerves, radial nerve is most difficult 
to access and the needle visualization can be 

challenging. For this reason, radial nerve is the 
most commonly missed in US guided 
blocks.[Fig-8]
Approach: With the patient in supine 
position, the arm abducted at 90o and 
externally rotated, the probe is placed 
transversely high up in the axilla, at the point 
where the pectoralis major muscle crosses the 
biceps. At this level the axillary artery and the 
nerves; median, ulnar and radial surround the 
axillary artery and the musculocutaneous lies 
within the coracobrachialis, can be easily 
visualized. The radial nerve often lies deep to 
the artery, the median nerve superficial and 
cephalad and the ulnar nerve lies caudad 
between the artery and the vein. If all the 
nerves are not visualized, the probe can be 
moved around lateral to medial or slightly 
distal. There are number of variations seen in 
this region with the nerves placed in relation 
to the artery. Musculocutaneous nerve may be 
absent altogether in some. Peripheral nerve 
stimulation can also be used in conjunction 
with US and appropriate response elicited 
before injection of 5-7mls of LA around each 
nerve. We commonly use in-plane approach 
for our blocks but out-of-plane approach can 
also be used. The needle is approached from 
lateral to medial. [Fig-9]We often attempt the 
radial nerve first which is considered difficult 
to approach. Depositing LA around the 
deeper structures also bring the structures 
more superficial and make it easier to block 
the other superficial structures. This method 
is especially useful in obese patients. 
Depositing LA in the superficial structures 
push the deeper structures and make the 
access difficult.
Success rates with Axillary approach
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Figure 7: Schematic of US probe position, needle approach and the US image Figure 8: Sonoanatomy of the axillary brachial plexus block

Figure 4: The in-plane approach to Axillary Brachial 
Plexus Block. The needle can be seen approaching 
from the lateral side.
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The success rates for axillary vary according to 
the approach used, blind vs PNS vs US guided 
and single vs multiple injections. The success 
rate also depends on the concentration and 
volume of LA used. With blind and PNS 
guided, greater concentration and volume 
help, but with US guidance the volume of LA 
used can be reduced significantly as individual 
nerves can be targeted.
With paraesthesia or transarterial technique, 
single injection was the norm and high 
volumes (30-40mls) were often used. The 
success rates with these technique were very 
variable. [7]
Various factors have been hypothesized to 
limit the success rates with blind and PNS 
blocks and one of them is the presence of 
septae around the nerves. [8,9]This has been 
refuted by some of the authors and the reason 
propagated by them is the position of the arm 
used during the block. Abduction of the arm 
causes the nerves to stretch and move to the 
lateral compartment and this restrict the 
distribution of the LA around the nerves. 
Putting the arm by the side improves the 
spread but requires a catheter to be 
inserted.[10
The musculocutaneous nerve lies outside the 

axillary sheath and many advocate blocking 
this nerve separately improves the success rate 
of this approach. [11,12]
There are others who believe that it is not 
essential to block the ulnar nerve and a higher 
success rate (>95%) can be achieved by 
blocking median, radial and 
musculocutaneous nerves. [13] Where as in a 
recent publication, it was shown that 
compared to single injection technique, 
multiple injection technique (four injections) 
achieve only modest success rate of 84%. [14]
With the popularity of the ultrasound guided 
blocks we would have imagined a higher 
success rates. Many authors have used US 
alone or along with PNS to assess the success 
rates of US guided blocks and did not find any 
greater success. Success rates do improve 
when individual nerves are targeted and LA 
deposited around the nerves as compared to 
large volume single injection 
techniques.[15,16, 17, 18, 19]
Success rates also depends on the indication 
for the block, i.e. surgery for which the block 
has been used. Surgeries that are in the area of 
distribution supplied by the Median and 
Ulnar nerve have greater success than those 
that are supplied by Radial and 

Musculocutaneous nerve. This may be related 
to the high failures to block the radial and 
musculocutaneous nerves as has been 
described above.

Conclusions:
Approach to “axillary brachial plexus” can be 
classified into three categories; proximal 
approach (VIB and Costo-clavicular 
approach), Intermediate (Sub-coracoid 
approach) and Distal (Classical axillary 
block). Classical axillary brachial plexus block 
is here to stay esp when there is no access to 
PNS or US. With PNS and US, brachial plexus 
can be approached at any level. Proximal 
approach to axillary brachial plexus has the 
advantage of blocking all the major nerves 
along with the musculocutaneous but the 
disadvantage is the small risk of 
pneumothorax and phrenic nerve block. 
Multiple injections with PNS have higher 
success rates compared to large volume single 
injection technique. US guided blocks 
unfortunately have not improved the success 
rates as expected, radial nerve sparing may be 
the main reason for the failure.
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