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Abstract
The axillary brachial plexus block is the most widely performed upper limb block. It is relatively simple to perform and 

one of the safest approaches to brachial plexus block. With the advent of ultrasound technology, there is a marked improve-
ment in the success rate of the axillary block. This review will focus on the technique of ultrasound guided axillary brachial 
plexus block.
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Introduction

Peripheral nerve blocks have seen a big resurgence of 
interest in the past decade especially with the advent of 
ultrasound. Nerve blocks have evolved from being an art 
that only a few physicians can master to more objective 
and transferable skill largely due to the introduction of 
ultrasound guidance. Peripheral nerve blocks today are a 
major component of perioperative multimodal analgesia 
[1,2]. In particular, for upper extremity surgeries, blocks 
of brachial plexus (interscalene, supraclavicular, infra-
clavicular and axillary approaches) have been consistent-
ly shown to be associated with time-efficient anaesthesia, 
faster recovery, fewer adverse events, better analgesia, 
and greater patient acceptance [3-5].  

The axillary brachial plexus block (ABPB) provides 
surgical anaesthesia at and below the elbow. The tech-

nique is relatively simple to perform because of superfi-
cial location and relatively lower risk of complications as 
compared to interscalene (e.g., phrenic nerve block, spi-
nal cord or vertebral artery puncture) or supraclavicular 
(e.g., pneumothorax) approaches. Inadvertent intraneural 
and intravascular injections are the only significant risks. 
Various methods of ABPB have been described such as 
paraesthesia-seeking, nerve-stimulating, perivascular, 
trans-arterial, and ultrasound-guided techniques. This 
review will focus on the ultrasound guided axillary bra-
chial plexus block. 

Anatomy 

The brachial plexus is derived from the ventral rami 
of C5-8 and T1 nerve roots in most individuals. Occa-
sionally contribution from C4 and T2 nerve roots create 
a ‘prefixed’ or ‘postfixed’ plexus [6]. The roots emerge 
from the intervertebral foramina and continue between 
scalenus anterior and medius muscles. Here roots unite 
to form trunks (upper, middle and lower) and pass down-
ward over the posterior neck triangle and the first rib. At 
the lateral border of the first rib, behind the clavicle, the 
trunk divides into divisions (anterior and posterior). These 
divisions continue into the axilla and form the cords. The 
anterior divisions of the upper and middle trunks unite to 
form the lateral cord, while the anterior division of the 
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lower trunk continues as the medial cord. All three pos-
terior divisions unite to form the posterior cord. These 
cords are named according to their position around the 
axillary artery. Each cord ends near the lower border of 
the pectoralis minor muscle by dividing into two terminal 
branches. The lateral cord gives off the lateral branch of 
median nerve and terminates as musculocutaneous nerve. 
The medial cord gives off the medial branch of median 
nerve and terminates as ulnar nerve and the posterior 
cord gives off the axillary nerve and terminates as radial 
nerve. All these terminal nerves along with the medial 
cutaneous nerve of arm, forearm and intercostobrachial 
nerve provide the sensory and motor supply of the upper 
extremity.  The cords, the terminal branches and the ves-
sels lie within an incomplete fascial sheath derived from 
the prevertebral fascial layer [7]. 

At the level of axilla, the median, ulnar and radial 
nerves lie within the neurovascular bundle. The muscu-
locutaneous nerve lies outside the sheath in the plane be-
tween the biceps and coracobrachialis muscle, as it leaves 
the lateral cord before the cords enter the axilla. Within 
the fascia, in relation to the axillary artery, the nerves are 
arranged as follows: (1) median-lateral and anterior, (2) 
ulnar-medial and anterior, and (3) radial-medial and pos-
terior. The musculocutaneous nerve appears lateral and 
posterior to the artery.    

Principles of brachial plexus block

The brachial plexus can be blocked at its various ana-
tomical divisions from nerve roots to its individual ter-
minal branches. The choice of approach depends upon 
the sensory and motor innervations of the surgical site. 
The interscalane approach blocks the plexus at the level 
of roots, thus it is used for shoulder and proximal humer-
us procedures. The supraclavicular approach blocks the 
plexus at the level of trunks and divisions providing the 
most widespread surgical anaesthesia for the whole arm. 
The infraclavicular approach blocks the cords, whereas 
the axillary approach blocks the terminal branches thus 
providing surgical anaesthesia for the elbow, forearm and 
hand. In addition, the axillary block also provides cutane-
ous anaesthesia for the inner upper arm which is suitable 
for procedures requiring tourniquet. Overall, the axillary 
approach is considered the safest approach because of the 
lowest risk of serious complications.

Ultrasound guided axillary brachial plexus block

Abramowitz and Cohen described in 1981 the use 
of Doppler ultrasound to identify the axillary artery, an 
essential landmark during a difficult perform ABPB [8]. 

It was, however, the use of B-mode ultrasound in 1989 
for axillary block performance that paved the way for ul-
trasound-guided peripheral nerve blocks [9]. Ultrasound 
guidance is ideally suited for ABPB for a variety of rea-
sons. The nerves are superficial and therefore easier to 
identify. The shallow depth of the nerve means that the 
needle for in-plane approach will be almost perpendicu-
lar to the direction of the ultrasound beam, thereby great-
ly improving needle visibility, which in turn will allow 
for accurate needle positioning with minimal needle re-
directions. The vast anatomical variations in position of 
vascular and neural structures relevant to axillary block 
[10] will make ultrasound even more suited when com-
pared to conventional landmark guided approach. As one 
would expect, ultrasound guidance has shown to reduce 
block performance time, improve block success rate [11-
13], shorten onset time [14,15], reduce vascular puncture 
[16,17] and achieve a reduction in the volume of local 
anaesthetic required [18]. 

Ultrasound anatomy

The patient is made comfortable in supine position 
with the arm abducted and the elbow flexed to 90 de-
grees. After skin and probe preparation, a linear 38-mm, 
high frequency 10-12 MHz transducer is placed in the 
transverse plane at the lateral border of pectoralis ma-
jor muscle to obtain the best view of the brachial plexus. 
Image quality is optimised with selection of appropri-
ate depth (within 1-2 cm), focus range (within 1cm) and 
gain. The structures of interest are very superficial with 
the pulsating axillary artery localised within 1 cm (fig 1). 
Easing the pressure on the transducer often reveals one 
or more axillary veins which is often located medially to 
the artery (fig 2, fig 3). Surrounding the axillary artery, 
one will find the three out of four terminal branches of 
the brachial plexus: the median (superficial and lateral 
to the artery), the ulnar (superficial and medial to the ar-
tery) and the radial (posterior and lateral or medial to the 
artery) nerves. They often have honey comb appearance 
with heterogeneous echogenecity. The fourth terminal 
branch, the musculocutaneous nerve is often seen as a 
hyperechoic flattened oval shape nerve in the plane be-
tween the biceps and coracobrachialis muscles. There 
is a considerable variation in the position of the nerves 
among individuals. The median nerve is most commonly 
seen at 11-12 o’clock position, the ulnar nerve at 2-3 
o’clock, the radial nerve at 4-6 o’clock and the muscu-
locutaneous commonly seen at 8-9 at o’clock in relation 
to the artery [19]. 

Moving the transducer proximally towards the axilla 
and distally towards the elbow allows appreciation of the 
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Fig 1. Ultrasound scout scan of axilla showing 
AA: axillary artery, UN: ulnar nerve, RN: ra-
dial nerve, MCN: musculocutaneous nerve and 
CBM: coracobrachialis muscle 

Fig 4. Arrow heads showing sonographic ap-
pearance of the conjoint tendon of the latissi-
mus dorsi and teres major muscles

Fig 2. Ultrasound scout scan of axilla show-
ing AV: axillary vein(s). UN: ulnar nerve, MN: 
median nerve, RN: radial nerve, AA: axillary 
artery

Fig 5. Ultrasound guided axillary brachaial 
plexus block. In-plane approach of the needle 
with respect to probe. Also note the position of 
the patient’s upper limb.

Fig 6. Needle trajectory and local anaesthetic 
spread around the ulnar nerve (shaded area) 

Fig 3. Axillary veins compressed by ultrasound 
probe 
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course of each nerve. Of all the nerve, the radial nerve 
is often difficult to visualise and block. It is important to 
exclude the post cystic enhancement artefact beneath the 
artery. Identification of the confluence of the tendons of 
the latissimus dorsi and teres major with ultrasound may 
improve the chance of visualising the radial nerve (fig 
4). It lies directly anterior to the humeral insertions of 
the tendons, with anatomic variation of this relation quite 
uncommon [20]. 

Needle insertion 

In plane approach
A short-bevelled 5 cm 22G insulated needle is in-

serted parallel to the long axis of the transducer from the 
lateral side (fig 5). As the needle is in the same plane as 
an ultrasound beam, the path of the advancement can be 
visualised in real time as the needle approaches the tar-
get nerves (fig 6, fig 7). Ideally, the radial nerve should 
be targeted first, as it lies posterior to artery, in order to 
prevent displacing the structures of interest to deeper and 
obscuring the median and ulnar nerves. The musculocu-
taneous nerve should be blocked separately outside the 
neurovascular bundle.

Out of plane approach
The needle insertion is at the short axis of the probe 

(fig 8). Constant injection of small quantity of injectate is 
necessary in order to identify the position of the tip of the 
needle. In terms of safety, in-plane approach offers better 
visualisation of the needle. 

Importantly, a routine of identifying the axillary veins 
using colour Doppler (fig 9) as they can be easily com-
pressed with the transducer, and visualising the injectate 
is paramount. Frequent aspiration, slow administration 
of 1-2 mLs of local anaesthetic and visualisation of the 
spread of injectate around the nerve is critical to reduce 
the risks of intravascular or intraneural injection and to 
increase success rate.

Choice and volume of local anaesthetic solution

This is determined by the desired duration of senso-
ry analgesia. Lidocaine 1.5-2% or mepivacaine 1-1.5% 
with epinephrine 1:200000 provides effective blockade 
for 2.5-3 hours. A longer duration may be achieved with 
use of ropivacaine 0.5% or levobupivacaine 0.5% [21]. 
Traditionally, greater volumes of local anaesthetic have 
been administered to achieve successful axillary brachial 
plexus block [22,23], but recent studies have demonstrat-
ed that this can be achieved with even very low volumes 
of 2-4 mL lidocaine 1.5% per nerve [18] or ultra low 
volume of 1 mL lidocaine 2% per nerve [24]. However, 

Fig 7. Needle trajectory and local anaesthetic 
spread around the median nerve (shaded area) 

Fig 8. Ultrasound guided axillary brachial plex-
us block. Out-of-plane approach of the needle  
with respect to probe. 

Fig 9. Doppler identification of vessels during 
ultrasound guided brachial plexus block. 
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these volumes were believed to be operator dependent. It 
is recommended to use at least 4-5 mL of local anaesthet-
ic solution for each nerve to achieve successful axillary 
brachial plexus block. 

Perivascular vs perineural

Ultrasound guidance in the performance of axillary 
block can be applied to 

i.	 perineural injection as described earlier, where 
the operator identifies and blocks the individual 
nerves, or 

ii.	perivascular technique, where the operator blocks 
the musculocutaneous nerve separately and depos-
its local anaesthetic solution around the axillary 
artery, which is in turn believed to achieve block-
ade of medial, ulnar and radial nerves [25,26]. 

Both these techniques have been compared by Ber-
nucci et al [27] and found to have similar success rates. 
However, the latter runs the risk of impaling nerves in 
inexperienced hands. 

Conclusions

Axillary brachial plexus block is effective and widely 
used technique for providing surgical anesthesia at and 
below the elbow. It is relatively simple and safe among 
the four approaches to brachial plexus. With the advent of 
ultrasound technology, there is a marked improvement in 
the success rate, shorter onset time and reduction in the 
volume required for successful block. Paramount impor-
tance should be given to continuous visualisation of the 
needle advancement, tip position and spread of injectate in 
order to minimise intravascular and intraneural injection.
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