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The External Branch Of The Controls The Sternocleidomastoid And Trapezius
Muscles Of The Neck and plays a crucial role in the motor innervation of these vital neck muscles.
Understanding the anatomy and function of this nerve branch is essential for clinicians, anatomists,
and students of human physiology. The neck muscles, especially the sternocleidomastoid and
trapezius, are pivotal for head movement, shoulder elevation, and maintaining posture. Their control
by specific nerve branches ensures precise muscular coordination necessary for everyday activities
and complex movements.

Anatomy of the External Branch of the

Origin and Pathway

The external branch of the (the specific nerve, such as the spinal accessory nerve or the
cervical plexus depending on context) originates from its nerve root or trunk in the cervical region.
It emerges from the nerve, courses through the neck, and innervates specific muscles. Typically, in
the case of the spinal accessory nerve, it arises from the medulla oblongata, enters the cranial cavity
briefly, then exits through the jugular foramen to reach its target muscles.

This branch travels inferiorly and laterally, passing deep to the sternocleidomastoid muscle before
reaching the trapezius. Its course is designed to provide motor innervation to these muscles, which
are responsible for movements like head rotation, shoulder shrugging, and stabilization.

Branches and Distribution

The nerve divides into several branches along its course, each targeting different fibers:

- Motor branches to the sternocleidomastoid: These innervate the muscle responsible for neck
flexion and rotation.

- Motor branches to the trapezius: These control elevation and depression of the scapula, as well as
shoulder shrugging.

- Communicating branches: Sometimes, the nerve communicates with cervical plexus branches,
integrating sensory or additional motor functions.

Understanding this distribution helps in diagnosing nerve injuries and planning surgical
interventions.



Function of the Muscles Innervated by the External
Branch

Sternocleidomastoid Muscle

The sternocleidomastoid (SCM) is a prominent muscle on the side of the neck, playing a vital role in
head movement. It functions to:

- Rotate the head to the opposite side
- Flex the neck forward
- Assist in lateral flexion

Its innervation by the external branch ensures rapid and precise control during activities like turning
the head or tilting the neck.

Trapezius Muscle

The trapezius is a large, superficial muscle extending from the occipital bone to the lower thoracic
vertebrae and laterally to the spine of the scapula. It is essential for:

- Elevating the scapula (shrugging)

- Retracting the scapula

- Upward rotation of the scapula during arm elevation
- Extending the neck

The external branch's control over the trapezius is critical for shoulder movement, neck stability,
and posture maintenance.

Clinical Significance of the External Branch
Innervation

Common Nerve Injuries and Their Manifestations

Injuries to the external branch of the can result from trauma, surgical procedures, or
tumors, leading to specific clinical signs:

- Accessory nerve palsy: Presents with weakness or paralysis of the trapezius, leading to shoulder
droop, difficulty elevating the scapula, and asymmetry.

- Sternocleidomastoid weakness: Causes difficulty in head rotation and tilting, leading to limited
neck mobility.

These signs are critical for diagnosis and prompt management.



Diagnosis and Management

Clinicians rely on physical examination, electromyography (EMG), and imaging to assess nerve
integrity. Treatment may involve:

- Physical therapy
- Surgical nerve repair or decompression
- Use of supportive devices for shoulder stabilization

Early diagnosis improves prognosis and functional recovery.

Surgical and Anatomical Considerations

Importance During Surgical Procedures

Surgeons must be cautious when operating in the neck region to avoid damaging the external
branch of the . Common procedures include lymph node biopsies, carotid surgeries, and
cervical spine operations.

Strategies to prevent nerve injury include:

- Precise anatomical knowledge
- Intraoperative nerve monitoring
- Careful dissection techniques

Variations and Anomalies

Anatomical variations of the nerve are not uncommon and may include:

- Accessory nerve duplication
- Aberrant branching patterns
- Variability in the nerve’s course relative to muscles and vascular structures

Awareness of these variations aids in surgical planning and reduces iatrogenic injuries.

Rehabilitation and Functional Recovery

Post-injury or post-surgical rehabilitation aims to restore muscle function and prevent compensatory
movements. Approaches include:

- Physical therapy: Focused on strengthening the trapezius and sternocleidomastoid, improving
range of motion.



- Electrical stimulation: To promote nerve regeneration.
- Occupational therapy: To adapt activities during recovery.

Prognosis depends on the extent of nerve damage and the timeliness of intervention.

Summary and Key Takeaways

- The external branch of the (e.g., spinal accessory nerve) is essential for motor control of
the sternocleidomastoid and trapezius muscles.

- Its pathway from the cervical region to these muscles involves specific anatomical courses and
branches.

- Proper innervation enables vital neck and shoulder movements, contributing significantly to
posture, head movement, and shoulder mobility.

- Clinically, injury to this nerve can cause shoulder droop, neck weakness, and functional
impairment.

- Surgical awareness and precise anatomical knowledge are crucial for preventing nerve damage
during neck surgeries.

- Rehabilitation plays a vital role in recovery, emphasizing the importance of early diagnosis and
intervention.

Understanding the anatomy and function of the external branch enhances our appreciation of the
complex neuro-muscular coordination involved in neck and shoulder movements, underlining its
significance in both health and disease.

Note: The blank in the title can be filled depending on the specific nerve discussed, such as "spinal
accessory nerve," "cervical plexus," or another relevant nerve branch, to tailor the article
accordingly.

Frequently Asked Questions

What is the external branch of the cervical plexus responsible
for in the neck?

The external branch of the cervical plexus primarily supplies motor innervation to the
sternocleidomastoid and trapezius muscles of the neck.

Which muscles are innervated by the external branch of the
cervical plexus?

The external branch of the cervical plexus controls the sternocleidomastoid and trapezius muscles.



How does injury to the external branch of the cervical plexus
affect neck movement?

Damage can lead to weakness or paralysis of the sternocleidomastoid and trapezius muscles,
resulting in difficulty with head rotation, shoulder elevation, and neck stability.

What is the anatomical course of the external branch of the
cervical plexus?

It emerges from the cervical plexus, runs superficial to the levator scapulae muscle, and supplies the
sternocleidomastoid and trapezius muscles.

How can the external branch of the cervical plexus be
distinguished during surgery?

It can be identified as a small nerve emerging from the cervical plexus, running superficially near
the posterior border of the sternocleidomastoid muscle.

Are there any clinical conditions associated with the external
branch of the cervical plexus?

Yes, injuries or surgeries involving the neck can damage this nerve, leading to shoulder droop or
difficulty in head movement due to muscle paralysis.

What is the significance of understanding the external branch
of the cervical plexus in clinical practice?

Knowledge of this nerve is crucial for avoiding nerve injury during neck surgeries and for diagnosing
nerve-related neck and shoulder weakness.

Is the external branch of the cervical plexus involved in
sensory or motor functions?

It is primarily a motor nerve, controlling the sternocleidomastoid and trapezius muscles; its sensory
branches are separate.

Additional Resources

The External Branch Of The Spinal Accessory Nerve Controls The Sternocleidomastoid And
Trapezius Muscles Of The Neck



Introduction

Understanding the intricate neuroanatomy of the neck is essential for clinicians, surgeons, and
students alike. Among the crucial neural components is the external branch of the spinal accessory
nerve (cranial nerve XI), which predominantly supplies the sternocleidomastoid and trapezius
muscles. These muscles are pivotal in neck movement, shoulder elevation, and maintaining posture.
This review delves into the detailed anatomy, course, function, clinical significance, and potential
pathologies related to this nerve branch.

Anatomy of the Spinal Accessory Nerve

Origin and Course

The spinal accessory nerve is traditionally viewed as a cranial nerve but is now recognized
predominantly as a motor nerve with a unique origin:

- Origin:
- Spinal rootlets emerge from the anterior horn of the upper cervical segments (C1-C5 or C6).
- These rootlets ascend through the foramen magnum to join the cranial nerve fibers.

- Extracranial Course:

- After exiting the skull via the jugular foramen, the nerve splits into two main branches:
- Cranial branch (which joins the vagus nerve to supply laryngeal muscles)

- Spinal or external branch (the focus here)

- External Branch Pathway:

- The external branch courses downward and laterally, passing across the posterior triangle of the
neck.

- It runs superficial to the levator scapulae and deep to the sternocleidomastoid muscle.

Distribution and Innervation

The external branch primarily supplies:

- Sternocleidomastoid (SCM):

- Innervates the muscle at its deep surface, enabling head rotation and flexion.

- Trapezius:

- Innervates the upper fibers, responsible for scapular elevation, shoulder shrugging, and neck
extension.



Functional Anatomy of the Innervated Muscles

Sternocleidomastoid (SCM)

- Structure:

- Paired, superficial muscle on each side of the neck.

- Originates from the manubrium of the sternum and medial clavicle.
- Inserts on the mastoid process and superior nuchal line.

- Function:

- Unilateral contraction:

- Rotates the head to the opposite side.

- Lateral flexion of the neck.

- Bilateral contraction:

- Flexes the neck forward.

- Assists in elevating the thorax during forced inspiration.

- Innervation:
- External branch of the spinal accessory nerve.

Trapezius

- Structure:

- Large, superficial back muscle with superior, middle, and inferior fibers.

- Originates from the occipital bone, ligamentum nuchae, and spinous processes of C7-T12.
- Inserts on the lateral third of the clavicle, acromion, and spine of the scapula.

- Function:

- Superior fibers:

- Elevate the scapula (shrugging).

- Assist in upward rotation of the scapula.

- Middle fibers:

- Retract the scapula.

- Inferior fibers:

- Depress the scapula.

- Overall:

- Supports the arm and stabilizes the scapula during arm movements.

- Innervation:
- External branch of the spinal accessory nerve.



Detailed Course and Branching of the External Branch

Entry into the Muscles

- The nerve typically enters the deep surface of the sternocleidomastoid about midway along its
length.

- It then courses obliquely downward and backward, giving off branches to the sternocleidomastoid
first.

- After innervating the SCM, it continues posteriorly toward the trapezius.

Innervation of the Trapezius

- The nerve passes through or around the posterior border of the sternocleidomastoid.
- It then penetrates the trapezius muscle approximately midway along its length.
- The nerve provides motor fibers to the upper, middle, and lower fibers of the trapezius.

Variations in Branching

- Number of branches:

- Usually, a single external branch supplies both muscles, but multiple branches or anastomoses can
occur.

- Distribution:

- Some individuals have accessory branches that innervate additional muscles like the levator
scapulae or contribute to the cervical plexus.

Physiological Significance

Motor Function

- The external branch is solely motor, with no sensory component.
- Responsible for voluntary movements of the neck and shoulders.

Postural Maintenance

- Both the sternocleidomastoid and trapezius are essential for maintaining head and shoulder
posture.



- They stabilize the neck and shoulder girdle during movement and static positions.

Coordination with Other Muscles

- Works synergistically with:
- Levator scapulae

- Rhomboids

- Serratus anterior

- Other neck muscles

Clinical Significance

Injury to the External Branch of the Spinal Accessory Nerve

- Causes:

- Surgical procedures in the neck (e.g., lymph node biopsy, carotid endarterectomy,
lymphadenectomy)

- Trauma or penetrating injuries

- Tumors compressing the nerve

- Clinical Manifestations:

- Weakness or paralysis of the sternocleidomastoid:
- Difficulty turning the head to the opposite side.

- Head tilting toward the affected side.

- Weakness or paralysis of the trapezius:

- Shoulder droop.

- Inability to shrug the shoulder.

- Winging of the scapula.

- Clinical Tests:

- Shoulder shrug test:

- Patient elevates shoulders against resistance; weakness indicates trapezius paralysis.
- Head turn test:

- Patient turns head against resistance; weakness suggests SCM involvement.

Accessory Nerve Palsy

- Often presents with:

- Drooping shoulder.

- Limited head rotation.

- Differential diagnosis includes other causes of shoulder weakness, but nerve injury remains



primary.

Other Pathologies and Considerations

- Tumors:

- Can compress the nerve leading to similar deficits.
- Surgical complications:

- Injury during neck or shoulder surgeries.

- Neuropathy:

- Rare, but can occur secondary to systemic diseases.

Diagnostic Approaches

- Electromyography (EMG):

- To assess nerve conduction and muscle response.

- Imaging:

- MRI or ultrasound to visualize nerve integrity.

- Physical examination:

- Assess muscle strength, scapular movement, and head rotation.

Rehabilitation and Management

- Physical therapy:

- Focuses on strengthening unaffected muscles.
- Postural correction exercises.

- Surgical interventions:

- Nerve repair or grafting in severe cases.

- Assistive devices:

- Shoulder support for scapular stabilization.

Summary and Key Points

- The external branch of the spinal accessory nerve is a critical motor nerve supplying the
sternocleidomastoid and trapezius muscles.

- It originates from upper cervical spinal roots, ascends through the foramen magnum, and exits the
skull via the jugular foramen.



- Its course involves penetrating the deep surface of the SCM, then descending posteriorly to
innervate the trapezius.

- Proper functioning of this nerve is essential for head rotation, shoulder elevation, and overall neck
and shoulder stability.

- Injury to this nerve leads to characteristic clinical deficits, notably shoulder droop and difficulty
with head movement.

- Understanding its anatomy is vital for avoiding iatrogenic injuries during surgical procedures and
for diagnosing related neuropathies.

Conclusion

The external branch of the spinal accessory nerve plays a vital role in the neurovascular anatomy of
the neck, directly influencing the function of the sternocleidomastoid and trapezius muscles. Its
unique course and exclusive motor function make it a focus of clinical importance, especially in
surgical contexts. Precise knowledge of its anatomy and potential variations enhances surgical
safety and aids in accurate diagnosis and management of nerve injuries. Its integrity is paramount
for maintaining the complex movements and postural stability of the neck and shoulders,
underscoring its significance in both anatomy and clinical practice.
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