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Introduction

Forearm blocks (FAB) are implemented to provide anaesthesia for hand surgeries, as a rescue block for failed or patchy proximal
brachial plexus block and to provide postoperative analgesia after a regional or a general anaesthetic [ 1]. The advantage of these
distal blocks is preservation of proximal motor function and avoidance of central structures such as the pleura, subclavian or
axillary artery and the phrenic nerve. The proximal muscle function is preserved with these blocks, requiring minimal doses of
local anaesthetic. These blocks can be implemented in outpatients [2] and with patients on anticoagulants [3]. Distal nerve
blocks do not prevent tourniquet pain since the lateral antebrachial cutaneous nerve of forearm (musculocutaneous nerve), the
medial cutaneous nerve of the arm, the posterior cutaneous nerve of the arm, and the intercostobrachial nerve that provide
cutaneous innervation of the upper arm are not blocked [4]. The above mentioned nerves are blocked in the arm. Blockade of
multiple nerves are needed and so involves multiple injections that may cause more patient discomfort.

Equipmentand Scan Technique

The equipment recommended for aforearm blockincludes the following:

. Ultrasound machine with alinear transducer (8-14 Mhz), sterile sleeve, and sterile gel
. Standard nerve block tray

. Syringes

. Local anesthetic drug

. Insulated stimulating needle S cm

. Peripheral nerve stimulator

. Sterile gloves
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. Pressure monitoring

Scanning Technique
The armisin supine position (Figure 1)

Anatomy

The Median Nerve course

The median nerve is located at the level of the elbow crease by ultrasound in short axis with a linear transducer [5]. Initially the
brachial artery is located, and the median nerve appears as a hyperechoic oval structure on the medial side of the brachial artery.
Scanning distally to the elbow crease (Figure 2) till the mid forearm, the median nerve separates from the artery and lies deep to
the pronator teres muscle and the flexor digitorum superficialis.

The Median Nerve : Proximal forearmblock technique

With the arm abducted and supinated, the skin is disinfected and the transducer positioned transversely in the crease. The median
nerve should be identified on the medial side of the artery. Sliding the transducer distally (Figure 3) we follow the median nerve
till the proximal third of the forearm until the nerve is sandwiched between the flexor digitorum superficialis and profundus
(Figure 4). The needle is inserted in-plane from lateral to medial side of the transducer (Figure 3). After negative aspiration, 4-S
mL oflocal anestheticisinjected (Figure 5).
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Figure 1: Left forearm in supine position

Figure 3: In plane needle placement beneath the linear probe for left median nerve block
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Figure 4: Median nerve in Axial scan with needle tip in close
approximation of the median nerve

median nerve

LA spread

Figure 5: LA surrounds the media nerve; PnT - paraneural tissue

The Ulnar Nerve course

The ulnar nerve exits from the ulnar notch at the posteromedial
aspect of the elbow and can be located by a linear transducer in
short axis, as a round hyperechoic structure, after which it enters
the forearm underneath the flexor carpiulnaris [6].

The nerve is relatively immobile within the ulnar sulcus and is at
risk of needle trauma if an injection is made here, and this can
cause pressure induced neuropraxia so this approach must be
avoided.

Figure 6: In-plane needle placement beneath linear probe for left ulnar nerve block

The Ulnar Nerve : Proximal forearm block technique

With the transducer positioned on the medial aspect of the
forearm (Figure 6), the ulnar artery is located and medial to that
the honeycomb appearance of the ulnar nerve is identified [ 7]. At
this level needle is inserted in-plane from medial to lateral beneath
the transducer (Figure 6, 7). After negative aspiration, 4-5 mL of
local anestheticisinjected.
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Figure 7: Ulnar nerve in axial scan
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Figure 8: In-plane needle placement beneath linear probe for left superficial radial nerve block, with the forearm in semi-prone position
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Figure 9: Radial nerve in axial scan

radial

— 2
/—-. /\ 4 artery
needle in A paraneural space

paraneural space

LA spread

Figure 10: The superficial radial nerve (SRN) engulfed by LA (local
anaesthetic)

The Radial Nerve course

To visualise the radial nerve the transducer is placed transversely
on the anterolateral aspect of the distal arm, 3-4 cm above the
elbow crease. At this point it lies between the brachioradialis and
the brachialis muscles. The nerve appears as a hyperechoic,
triangular or oval structure with the characteristic honeycomb
appearance of a distal peripheral nerve [7]. The nerve divides just
distal to the elbow crease into the superficial (sensory) and deep
(motor) branches. These smaller divisions of the radial nerve are
more challenging to identify in the forearm; therefore, a single
injection at or just above the elbow crease is favored because it
ensures blockade of both. For more discreet blocks of the
superficial (Figure 10) and posterior interosseus nerves the
transduceris slid caudal to visualise these nervesin the forearm.

The Radial Nerve: Proximal forearm block

The arm is kept abducted and pronated (Figure 8). Once the skin
is disinfected, the transducer is positioned anterior to the elbow
joint. The radial nerve is visualized between the extensor carpi
radialis muscles and brachioradialis. The needle is inserted in
plane and its tip placed next to the radial nerve (Figure 9). With
nerve stimulator a wrist or finger extension response should be
elicited when the needle is within proximity of the nerve. After
negative aspiration, 4-5 mL of local anesthetic is injected [8]
(Figure 10).

Blockade of cutaneousnerves

All forearm cutaneous nerves can be located in the mid and distal
arm:

1) Lateral antebrachial cutaneous nerve (LABCN),

2) Medial antebrachial cutaneous nerve (MABCN)

3) Posterior antebrachial cutaneous nerve (PABCN)

Thelateral antebrachial cutaneous nerve (LABCN)

The musculocutaneous nerve pierces the deep fascia lateral to
biceps brachii to emerge lateral to the biceps tendon and
brachioradialis. It continues into the forearm as the lateral
cutaneous nerve and provides sensory innervation to the lateral
aspect of the forearm. This nerve initially enters the deep forearm,
but then pierces the deep fascia to become subcutaneous. In this
region, it can be found close to the cephalic vein [9]. Posterior
antebrachial cutaneous nerve (PABCN); MCN-
musculocutaneous nerve; branch of Posterior antebrachial
cutaneous nerve (b-PABCN).

The LABCN Block

Thelinear transducer is placed in mid axilla (Figure 13) to identify
the MCN (Figure 11) and followed distally anterolaterally to trace
the LABCN (Figure 12). The needle is inserted in plane lateral to
medialand 3 mlof LA injected.
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Figure 11: The musculocutaneous nerve (MCN) in axial scan

Figure 12: LABCN seen in the subcutaneous tissue (sct). BA=Brachial
artery , MN=Median Nerve.

The MABCN, emerges from the medial cord of the brachial
plexus. It contains axons from the ventral rami of the eighth
cervical (C8) and first thoracic (T1) nerves. It gives offa branch
near the axilla, which pierces the fascia and supplies the skin
covering the biceps brachii, nearly as far as the elbow. The
MABCN provides sensory innervation to the skin of medial
forearm. In the medial arm, it pierces the deep fascia to become
subcutaneous and runs along the basilic vein to the elbow and
forearm. The MABCN gives two or more branches before
piercing the deep fascia ofarm [ 10] (Figure 14).

The MABCN Block

The linear transducer is placed in mid axilla (Fig 13) to identify
the ulnar nerve accompanying which is the MABCN. It is traced
distally on medial arm (Figure 14) until is pierces the fascia to
become superficial branches where it is blocked (Figure 15).

The posterior antebrachial cutaneous nerve (PABCN) (Figure
18,19) and the inferior lateral cutaneous nerve (Figure 20) arises
from the radial nerve at the groove and descends posterior and
lateral respectively. They provide sensory innervation to the skin
of posterior and lateral forearm forearm. In the spiral groove,
after separation from the radial nerve, the PABCN emerged from
the lateral intermuscular septum. The nerve immediately pierced
the deep fascia after emerging from the LIMS. More distally, its
main trunk and branches course in the subcutaneous layer to the
posterior forearm as faras the wrist [11].

Figure 13: Left Medial
antebrachial cutaneous nerve
(MABCN) in the mid-axilla;
Forearm in supine ; Lateral to

medial approach
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Figure 14: Medial antebrachial cutaneous nerve in the
subcutaneous tissue; sct-subcutaneous tissue; branches of medial
antebrachial cutaneous nerve (b-MABCN)

2

°
.needle.in sct

watthe -
b-MABCNZ

" _b-MABCN

Figure 15: sct-subcutaneous tissue; branches of medial
antebrachial cutaneous nerve (b-MABCN)
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The PABCN Block

Keeping the arm adducted and internally rotated with elbow flexed
and arm on chest (Figure 16), the linear transducer is placed in
short axis to identify the radial nerve. Tracing it distally and

posteriorly the small hyperechoic PABCN is seen emerging to
become superficial and dividing into branches. Needle is inserted
in plane lateral to medial approach to block to inject the LA (Figure
17); (Figure 18-20).

Figure 16: Left arm
adduction and on the chest
| wall

Figure 17: Needle from
lateral to medial for
PABCN
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Figure 18: Needle tip at PABCN. Posterior antebrachial cutaneous
nerve (PABCN)
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Figure 20: The posterior
antebrachial cutaneous
nerve(PABCN) branching off
the Radial Nerve( RN)
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Figure 19: Distal arm : PABCN in the subcutaneous tissue; sct-
subcutaneous tissue. Posterior antebrachial cutaneous nerve (PABCN)
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Conclusion

The US-FANB’s prove its worth in two clinical scenarios, (1) in the
emergency department for early debridement of compound
injuries to the hand and fingers [ 13] and (2) asa supplementation
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