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Musculocutaneous Nerve

Primary Disciplinary Field(s): Anatomy, Neuroscience

1. Core Definition

The musculocutaneous nerve is a critical peripheral nerve of the upper limb, originating from the

brachial plexus. It is classified as one of the five major terminal branches stemming from the lateral

cord, carrying fibers from the ventral rami of spinal nerves C5, C6, and C7. Its name accurately

reflects its dual functional roles: providing motor innervation (musculo-) to the three primary flexor

muscles of the anterior compartment of the arm, and providing sensory innervation (-cutaneous)

to the skin of the lateral aspect of the forearm. Functionally, it is indispensable for movements

involving elbow flexion and forearm supination, making it a cornerstone of upper limb mobility and

strength.

This nerve follows a highly predictable and characteristic anatomical course, which is essential

knowledge for anatomists and surgeons alike. Its trajectory involves piercing and supplying the

coracobrachialis muscle, a process that establishes a key anatomical landmark for its identification.

Unlike many other nerves that run alongside major vessels, the musculocutaneous nerve quickly

dives into the muscle belly of the anterior arm, distinguishing its initial path. This deep location

protects it somewhat from superficial trauma but makes it vulnerable to compression within the

muscle compartments, particularly following vigorous exercise or direct injury to the shoulder

girdle.

The musculocutaneous nerve transitions from a mixed nerve (motor and sensory) to a purely

sensory nerve once it reaches the elbow region. Upon piercing the deep fascia just lateral to the

biceps tendon, it continues distally under the name of the lateral cutaneous nerve of the forearm

(also known as the lateral antebrachial cutaneous nerve). This terminal sensory branch distributes

sensation across a wide area of the skin, confirming its broad reach and comprehensive

contribution to both movement and somatic sensation in the upper extremity.

2. Anatomical Origin and Course

The origin of the musculocutaneous nerve can be precisely traced back to the brachial plexus,

specifically arising as the smaller of the two terminal branches of the lateral cord. This lateral cord

itself is formed by the union of the anterior divisions of the upper and middle trunks, encompassing

fibers from the C5, C6, and C7 spinal roots. This multisegmental origin means that lesions affecting

the musculocutaneous nerve often present with specific dermatomal and myotomal patterns

corresponding to the preserved or damaged nerve root segments, allowing for precise localization

of the injury by clinicians.
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After emerging from the lateral cord near the inferior border of the pectoralis minor muscle, the

musculocutaneous nerve immediately begins its deep, penetrating course. The most characteristic

feature of its path is its passage through the coracobrachialis muscle, approximately 3 to 5 cm

distal to the coracoid process. This unique anatomical relationship is significant because the nerve

provides innervation to the coracobrachialis muscle before it emerges from its lateral border. This

passage means that hypertrophy or chronic spasm of the coracobrachialis can lead to entrapment

neuropathy of the musculocutaneous nerve, resulting in characteristic motor and sensory deficits.

Following its exit from the coracobrachialis, the nerve descends obliquely and laterally between the

two major muscles of the anterior arm: the biceps brachii and the brachialis. During this descent,

it supplies both of these muscles with their primary motor innervation. It runs deep to the fascia

until it approaches the elbow joint. At the level of the lateral aspect of the antecubital fossa, it

pierces the deep fascia, typically lateral to the biceps tendon and medial to the brachioradialis

muscle, thereby transforming into its terminal sensory branch, the lateral cutaneous nerve of the

forearm.

3. Motor Function (Innervation of the Upper Arm)

The primary motor responsibility of the musculocutaneous nerve is the innervation of the muscles

of the anterior (flexor) compartment of the arm. These muscles are the coracobrachialis, the

biceps brachii, and the brachialis. The integrity of the musculocutaneous nerve is therefore

paramount for the powerful and controlled movements necessary for grasping, lifting, and

manipulating objects, as these muscles are collectively responsible for the majority of elbow flexion

and forearm rotation.

Innervation of the biceps brachii muscle is perhaps the most clinically recognizable function. The

biceps brachii is a powerful muscle involved in two key actions: flexion of the elbow joint and,

critically, supination of the forearm (turning the palm upwards). Loss of musculocutaneous function

results in a severe reduction in supination strength, as the biceps is the most effective supinator,

particularly when the elbow is flexed. Furthermore, the biceps also assists in stabilizing the

shoulder joint. The innervation provided by the musculocutaneous nerve ensures that these

complex, multi-joint actions are executed efficiently.

The nerve also supplies the brachialis, which is considered the primary and strongest flexor of the

elbow joint, acting regardless of the forearm's position (pronation or supination). Although the

brachialis receives some minor contribution from the radial nerve, the bulk of its strength and

function relies on the musculocutaneous nerve. The third muscle supplied is the coracobrachialis,

which acts primarily to flex and weakly adduct the arm at the shoulder joint. Thus, damage to the

musculocutaneous nerve high in the axilla results in paralysis of all three muscles, leading to a

profound loss of strength in both elbow flexion and supination, an outcome that significantly impairs
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functional use of the arm.

4. Sensory Function (Cutaneous Innervation)

The sensory component of the musculocutaneous nerve serves a vital role in general somatic

sensation, particularly regarding the skin of the lateral forearm. As the nerve emerges from the

deep fascia near the elbow, it loses its motor fibers and continues exclusively as the lateral

cutaneous nerve of the forearm. This sensory nerve descends along the lateral border of the

forearm, eventually dividing into an anterior branch and a posterior branch to cover its designated

area of cutaneous responsibility.

The anterior branch of the lateral cutaneous nerve of the forearm supplies the skin over the

anterolateral aspect of the forearm, reaching down almost to the wrist. The posterior branch

supplies the skin over the posterolateral surface of the forearm. Together, these branches ensure

that tactile feedback, temperature perception, and pain sensation are adequately managed in this

expansive area. This specific cutaneous distribution is highly important in clinical practice, as

sensory deficits (paresthesia, numbness, or dysesthesia) in this precise area are pathognomonic

for musculocutaneous nerve pathology distal to its motor branches.

The ability of the musculocutaneous nerve to transmit sensory information from the cutaneous

receptors found in the lateral forearm allows for fine motor adjustments and provides necessary

protective feedback. For example, if a patient sustains trauma or suffers a compressive injury to

the arm that involves this nerve, they will typically report loss of feeling or tingling along the thumb

side of the forearm, confirming the sensory compromise. This distinct and predictable anatomical

territory ensures that clinicians can rapidly assess the extent and location of peripheral nerve

injuries in the upper extremity through simple sensory testing.

5. Clinical Significance and Injuries

Injury to the musculocutaneous nerve, although less frequent than injuries to the median or ulnar

nerves, carries significant clinical consequences due to the resulting motor and sensory deficits.

The most common site of injury is high in the axilla or shoulder region, often associated with

trauma such as shoulder dislocations, humeral fractures, or surgical procedures targeting the

shoulder capsule or clavicle. Entrapment neuropathy, particularly compression within the

coracobrachialis muscle fascia, represents another important mechanism of injury, often seen in

athletes performing repetitive, intense arm movements.

A complete transection or high lesion of the nerve results in a characteristic clinical presentation:

the patient experiences severe weakness or complete paralysis of elbow flexion, primarily due to

the loss of function in the biceps brachii and brachialis muscles. Furthermore, the ability to

powerfully supinate the forearm is profoundly compromised, forcing the patient to rely on muscles

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=62176
https://scales.arabpsychology.com
https://scales.arabpsychology.com


MUSCULOCUTANEOUS NERVE 5

PSYCHOLOGICAL SCALES scales.arabpsychology.com

innervated by the radial nerve (such as the supinator muscle) for weak rotation. This motor failure

is often accompanied by the distinct sensory loss across the lateral forearm, confirming the extent

of the damage to the mixed nerve bundle.

In assessing potential damage, clinicians look for a diminished or absent biceps reflex, significant

atrophy of the biceps muscle over time, and the specific pattern of sensory changes. Treatment

depends heavily on the cause and severity of the injury, ranging from conservative management

(physical therapy, splinting) for mild compression injuries to surgical exploration and nerve repair or

grafting for severe lacerations. Rehabilitation focuses intensely on strengthening the remaining

elbow flexors and compensating for the loss of powerful supination, aiming to restore maximum

functional independence to the affected limb.

6. Debates and Variations

While the typical anatomical course of the musculocutaneous nerve is well-established, anatomical

variability remains a subject of ongoing study and clinical importance. Variations in the formation of

the brachial plexus and the subsequent path of its terminal branches are common, sometimes

leading to diagnostic challenges or unexpected outcomes during surgical interventions. The most

frequently discussed variation involves the relationship between the musculocutaneous nerve and

the coracobrachialis muscle.

Several patterns of variation exist concerning the coracobrachialis. In the standard presentation,

the nerve pierces the muscle. However, in some individuals, the nerve may run entirely deep to the

muscle, or, conversely, run entirely superficial to it, never penetrating the tissue. These variations

affect the risk profile for entrapment syndrome; if the nerve runs superficially, it is less likely to be

compressed by muscle hypertrophy but may be more vulnerable to superficial blunt trauma.

Knowledge of these anatomical deviations is vital for surgeons operating in the axilla or proximal

arm, as failure to identify a variant nerve course can lead to iatrogenic injury.

Another significant anatomical variation involves its communication with the median nerve. In a

non-trivial percentage of the population, the musculocutaneous nerve may communicate or even

fuse with the median nerve for a short segment before separating again. In rare cases, the

musculocutaneous nerve might not even exist as a distinct entity, with its motor fibers traveling

within the median nerve and only branching off later to supply the flexor muscles. Such variations

complicate the diagnosis of isolated nerve injuries, as the expected motor or sensory deficits might

be masked or altered if the fibers are shared between two major trunks for part of their course.

7. Further Reading

Musculocutaneous Nerve (Wikipedia)

Anatomy, Shoulder and Upper Limb, Musculocutaneous Nerve

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Musculocutaneous_nerve
https://www.ncbi.nlm.nih.gov/books/NBK539820/
https://scales.arabpsychology.com/?p=62176
https://scales.arabpsychology.com
https://scales.arabpsychology.com


MUSCULOCUTANEOUS NERVE 6

PSYCHOLOGICAL SCALES scales.arabpsychology.com

Brachial Plexus Anatomy
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