clavicle anatomy explained

clavicle anatomy explained delves into the intricate structure and crucial
functions of this vital bone, often referred to as the collarbone.
Understanding clavicle anatomy is fundamental for healthcare professionals,
athletes, and anyone interested in the mechanics of the human shoulder
girdle. This comprehensive guide will explore the detailed morphology of the
clavicle, its attachments, blood supply, innervation, and common clinical
considerations. We will dissect its role in shoulder movement, posture, and
protection of underlying structures, providing a deep dive into its unique
anatomical features and significance within the skeletal system.
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The Bony Structure of the Clavicle

The clavicle, or collarbone, is a long bone that forms part of the shoulder
girdle. It is unique in that it is the only long bone in the human body that
lies horizontally. Its elongated, S-shaped form provides a critical link
between the axial skeleton, specifically the sternum, and the appendicular
skeleton, namely the scapula. This anatomical arrangement is essential for a
wide range of upper limb movements and for maintaining proper posture. The
clavicle is subcutaneous, meaning it lies just beneath the skin, making it
palpable and susceptible to injury. Its structure is relatively robust,
designed to withstand significant forces transmitted from the upper limb to
the torso.

Proximal and Distal Extremities

The clavicle possesses two distinct ends: the sternal (medial) end and the
acromial (lateral) end. The sternal end is typically larger and triangular,
articulating with the manubrium of the sternum at the sternoclavicular joint.
This articulation is a saddle joint, allowing for significant mobility. The
acromial end is flatter and more oval-shaped, articulating with the acromion
process of the scapula at the acromioclavicular joint. This joint is a plane
synovial joint, contributing less to overall shoulder motion than the
glenohumeral joint but playing a vital role in scapular stability and upward
rotation. The relationship between these two ends dictates the overall
positioning and function of the entire shoulder girdle.

The Shaft of the Clavicle

The body or shaft of the clavicle is the long, curved portion connecting the
two extremities. It is divided into three main regions: the medial third, the
middle third, and the lateral third. The medial third is convex anteriorly,
while the lateral third is concave anteriorly, forming the characteristic S-
shape. This curvature provides structural resilience, allowing the clavicle
to act as a strut that supports the shoulder and prevents the scapula from
being displaced medially. The inferior surface of the shaft is roughened by
various muscular and ligamentous attachments, crucial for stabilizing the
bone and facilitating arm movement. Beneath the middle third, the subclavian
groove can be observed, serving as an attachment site for the subclavius
muscle and also housing the subclavian artery and vein.



Muscular Attachments and Their Significance

The clavicle serves as an important origin and insertion point for several
key muscles of the chest, neck, and shoulder. These muscular attachments are
not merely passive anchors; they actively contribute to the complex
biomechanics of the shoulder girdle, enabling powerful movements, providing
stability, and influencing posture. The detailed understanding of these
relationships is vital for diagnosing and treating conditions affecting the
shoulder and clavicle.

The Deltoid Muscle

The deltoid muscle, the primary muscle responsible for arm abduction,
originates from the lateral third of the clavicle's anterior surface, as well
as the acromion and spine of the scapula. Its broad origin along the clavicle
allows for efficient force transmission, enabling the deltoid to lift the arm
away from the body. The clavicular fibers of the deltoid also contribute to
arm flexion and medial rotation, highlighting the clavicle's direct
involvement in a wide spectrum of shoulder actions.

The Pectoralis Major Muscle

The clavicular head of the pectoralis major muscle originates from the medial
half of the anterior surface of the clavicle. This powerful chest muscle is
responsible for adduction, medial rotation, and flexion of the arm at the
shoulder joint. The clavicular origin is particularly important for the
initial upward and forward movement of the arm, demonstrating the clavicle's
role in initiating many upper limb actions.

The Trapezius Muscle

The trapezius muscle, a large, superficial muscle of the upper back and neck,
inserts onto the superior surface of the lateral third of the clavicle, as
well as the acromion and spine of the scapula. The trapezius plays a crucial
role in elevating, depressing, and retracting the scapula, and it also
assists in rotating the scapula during arm abduction. The clavicular
attachment allows the trapezius to influence the position and mobility of the
clavicle itself, contributing to overall shoulder girdle stability.

The Sternocleidomastoid Muscle

The sternocleidomastoid muscle, a prominent muscle of the neck, originates
from the manubrium of the sternum and the medial portion of the clavicle. It
is responsible for rotating the head to the opposite side and flexing the
neck. Its origin from the clavicle highlights the interconnectedness of the
neck and shoulder girdle structures, and injury to the sternocleidomastoid



can sometimes affect clavicular mechanics.

The Subclavius Muscle

The subclavius muscle is a small muscle that originates from the superior
surface of the first rib and inserts onto the inferior surface of the middle
third of the clavicle. Its primary function is to depress the clavicle and
stabilize the sternoclavicular joint, acting as a depressor during shoulder
girdle movements. It also provides some protection to the underlying
subclavian vessels and nerves.

Joints of the Clavicle

The clavicle participates in two major articulations, both essential for the
complex movements of the upper limb and the stability of the shoulder girdle.
These joints, though seemingly simple, allow for a sophisticated interplay of
motion and support, crucial for daily activities and athletic performance.
The integrity of these joints is paramount for proper shoulder function.

The Sternoclavicular Joint

The sternoclavicular (SC) joint is a synovial saddle joint formed between the
sternal end of the clavicle and the clavicular notch of the manubrium of the
sternum. It is the only bony articulation between the upper limb and the
axial skeleton. Despite its small size, the SC joint allows for significant
motion, including elevation, depression, protraction, retraction, and
rotation of the clavicle. This mobility is vital for the full range of motion
of the arm and is reinforced by strong ligaments, including the anterior and
posterior sternoclavicular ligaments, the interclavicular ligament, and the
costoclavicular ligament, which 1limit excessive movement and contribute to
shoulder girdle stability.

The Acromioclavicular Joint

The acromioclavicular (AC) joint is a synovial plane or gliding joint formed
between the acromial end of the clavicle and the acromion process of the
scapula. While it permits limited movement, it is crucial for maintaining the
relationship between the scapula and the clavicle, allowing for fine
adjustments during shoulder motion. The AC joint is supported by the
acromioclavicular ligament, which runs along the top of the joint, and the
more robust coracoclavicular ligaments (conoid and trapezoid ligaments),
which provide significant vertical stability to the joint and prevent
superior displacement of the clavicle. Injuries to the AC joint are common,
particularly in athletes involved in contact sports.



Vascular Supply and Innervation

The clavicle, like all bones, is supplied with blood and innervated to
maintain its cellular integrity and transmit sensory information. While not
as extensively vascularized as some other long bones, its blood supply is
adequate for its metabolic needs and healing processes. The nerve supply
provides proprioceptive feedback and pain sensation.

Blood Supply to the Clavicle

The blood supply to the clavicle is primarily derived from branches of the
subclavian artery. The thoracoacromial artery gives off a clavicular branch
that supplies the bone. Additionally, the suprascapular artery, a branch of
the thyrocervical trunk, also contributes to the vascularity of the lateral
portion of the clavicle. The periosteum, the membrane covering the bone,
contains numerous small vessels that nourish the outer layers of the
clavicle. The sternoclavicular joint receives blood supply from branches of
the internal thoracic artery, while the acromioclavicular joint is supplied
by the acromial branch of the thoracoacromial artery and the suprascapular
artery.

Nerve Supply of the Clavicle

The nerve supply to the clavicle is primarily sensory and originates from
branches of the cervical plexus and the suprascapular nerve. The medial
supraclavicular nerves, branches of the cervical plexus, innervate the skin
overlying the clavicle and contribute to its sensation. The suprascapular
nerve, which innervates muscles of the shoulder, also provides some sensory
innervation to the acromioclavicular joint. This innervation allows for the
detection of pain, pressure, and proprioception, aiding in the awareness of
shoulder position and potential injury.

Clinical Relevance of Clavicle Anatomy

The anatomical features of the clavicle make it prone to specific injuries
and pathologies. Its superficial location, role as a strut, and articulations
with the sternum and scapula contribute to its susceptibility to fractures,
dislocations, and other conditions that can significantly impair shoulder
function. A thorough understanding of clavicle anatomy is therefore essential
for accurate diagnosis and effective management of these clinical issues.

Common Fractures

Clavicle fractures are among the most common fractures encountered in adults
and children, particularly the middle third of the shaft, which is the



weakest point. These fractures often result from direct trauma, such as a
fall onto the outstretched arm or a direct blow to the shoulder. The S-shape
of the clavicle and the forces transmitted through it make it vulnerable.
Fractures of the distal clavicle, near the AC joint, can also occur,
sometimes involving ligamentous damage that leads to AC joint separation.

Shoulder Instability

Instability of the shoulder can involve the clavicle, particularly at the
acromioclavicular joint. AC joint separation occurs when the ligaments
supporting the AC joint are stretched or torn, leading to displacement of the
clavicle relative to the acromion. This can range from mild sprains with
ligamentous stretching to complete dislocations where the clavicle is
significantly elevated. The severity of AC joint separations is classified
into several grades based on the extent of ligamentous damage and clavicular
displacement.

Impingement Syndromes

While not a direct cause of impingement, anatomical variations or deformities
of the clavicle, or associated joint issues, can contribute to subacromial
impingement syndromes. For instance, osteophytes (bony spurs) developing on
the inferior surface of the distal clavicle near the AC joint can narrow the
subacromial space, leading to irritation and inflammation of the rotator cuff
tendons and the subacromial bursa during arm elevation.

Congenital Anomalies

Although less common, congenital anomalies of the clavicle can occur. These
may include complete absence (cleidocranial dysplasia), hypoplasia, or
duplication. Cleidocranial dysplasia, a genetic disorder, is characterized by
the partial or complete absence of the clavicles, allowing the shoulders to
be brought forward to meet in the midline. This condition highlights the
fundamental role of the clavicle in structuring the shoulder girdle.

The clavicle, a seemingly simple bone, is a complex and vital structure
integral to the function and integrity of the human shoulder. Its intricate
anatomy, from its S-shaped shaft to its critical articulations and extensive
muscular attachments, underscores its importance in movement, posture, and
protection. A deep appreciation for clavicle anatomy, as detailed in this
article, is crucial for understanding a wide range of musculoskeletal
conditions and for optimizing treatment and rehabilitation strategies.

FAQ



Q: What is the primary function of the clavicle?

A: The primary functions of the clavicle are to act as a strut connecting the
upper limb to the axial skeleton, to support the shoulder, to protect
underlying neurovascular structures, and to facilitate a wide range of arm
movements by providing attachment points for muscles.

Q: Why is the middle third of the clavicle most
commonly fractured?

A: The middle third of the clavicle is most commonly fractured because it is
the weakest point of the bone, lacking direct muscular support and being
subjected to significant bending and compressive forces transmitted from the
arm.

Q: How does the clavicle contribute to shoulder
movement?

A: The clavicle's articulations with the sternum and scapula, along with its
role in stabilizing the shoulder girdle, allow for the elevation, depression,
protraction, and retraction of the scapula. This motion is essential for the
full range of arm movement. Additionally, muscles originating from or
inserting onto the clavicle directly influence arm motion.

Q: What are the two main joints the clavicle
participates in?

A: The clavicle participates in two main joints: the sternoclavicular (SC)
joint, which connects it to the sternum, and the acromioclavicular (AC)
joint, which connects it to the acromion process of the scapula.

Q: Can a clavicle fracture lead to nerve damage?

A: While direct nerve injury from a clavicle fracture is less common, the
proximity of the clavicle to important nerves and blood vessels, such as the
brachial plexus and subclavian artery, means that severe fractures or
displacements can sometimes cause secondary injury or compression.

Q: What is shoulder separation?

A: Shoulder separation, also known as AC joint separation, refers to an
injury where the ligaments that stabilize the acromioclavicular joint are
stretched or torn, causing the clavicle to become displaced relative to the
acromion.



Q: What is cleidocranial dysplasia and how does it
affect the clavicle?

A: Cleidocranial dysplasia is a rare genetic disorder characterized by the
delayed ossification or partial/complete absence of the clavicles. This
anomaly allows individuals to bring their shoulders together in front of
their chest, demonstrating the clavicle's role in shoulder girdle structure.
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