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Functional Anatomy of the Shoulder
Glenn C. Terry, MD; Thomas M. Chopp, MD

The Hughston Clinic, Columbus, GA

Objective: Movements of the human shoulder represent the
result of a complex dynamic interplay of structural bony anat-
omy and biomechanics, static ligamentous and tendinous
restraints, and dynamic muscle forces. Injury to 1 or more of
these components through overuse or acute trauma disrupts
this complex interrelationship and places the shoulder at in-
creased risk. A thorough understanding of the functional anat-
omy of the shoulder provides the clinician with a foundation for
caring for athletes with shoulder injuries.

Data Sources: We searched MEDLINE for the years 1980 to
1999, using the key words “shoulder,” “anatomy,” “glenohu-
meral joint,” “acromioclavicular joint,” “sternoclavicular joint,”
“scapulothoracic joint,” and “rotator cuff.”

nents. Bony anatomy, including the humerus, scapula, and
clavicle, is described, along with the associated articulations,
providing the clinician with the structural foundation for under-
standing how the static ligamentous and dynamic muscle
forces exert their effects. Commonly encountered athletic inju-
ries are discussed from an anatomical standpoint.

Conclusions/Recommendations: Shoulder injuries repre-
sent a significant proportion of athletic injuries seen by the
medical provider. A functional understanding of the dynamic
interplay of biomechanical forces around the shoulder girdle is
necessary and allows for a more structured approach to the
treatment of an athlete with a shoulder injury.
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Data Synthesis: We examine human shoulder movement by
breaking it down into its structural static and dynamic compo-
M dynamic relationship of many muscle forces, liga-

ment constraints, and bony articulations. Static ar]q

dynamic stabilizers allow the shoulder the greatest range 0 )
motion of any joint in the body and position the hand and The humerus is the largest and longest bone of the upper
elbow in space. This extensive range of motion affords tigtremity, with its proximal portion consisting of the half-
athlete the ability to engage in a myriad of sports activitie§Pheroid articulating surface or head, greater tuberosity, bicip-
however, this range of motion is not without risk. The bonifal groove, lesser tuberosity, and proximal humeral shaft
architecture of the glenohumeral joint, with its large articulatFigure 1). The head is inclined relative to the shaft at the
ing humeral head and relatively small glenoid surface, reli@§atomical neck at an angle of 130° to 150° and is retroverted
heavily on ligamentous and muscular stabilizers throughout #8° to 31° from the medial and lateral epicondylar plane
motion arc (as opposed to the hip with its congrueﬁF'gUfe 2)2 The greater t_uberosrgy has 3 facets into which the
“ball-in-socket” anatomy). If any of the static or dynamide”dons of the supraspinatus, mfraspl_natus,_and teres minor
stabilizers are injured by trauma or overuse, the shoulderifigert. The lesser tuberosity is the site of insertion of the
atincreased risk for injury. Shoulder injuries account for 8gtbscapularis, completing the rotator cuff. The facets provide
to 20% of athletic injuries:? for a continual ring insertion of the rotator cuff from posterior-

We examine the shoulder girdle from the standpoint of it:gferiqr to anterior-inferior on the nec'k'o?E the humerus. This
component structures, namely the (1) bony anatomy (humeriertion is interrupted only by the bicipital groove, through
clavicle, scapula), (2) bony and muscular articulations (glenohyhich the long head of the biceps brachii passes laterally and
meral, acromioclavicular, sternoclavicular, and scapulothoracé%iéany from its origin on the superior lip of the glenoid.
(3) static stabilizers (labrum, capsule, ligaments), and (4) muscfldpstantial forces applied to the shoulder (such as those seen in
or dynamic stabilizers (rotator cuff, deltoid, and scapular stabiligontact sports) often result in glenohumeral dislocation, with or
ers). Although these components will be discussed separat¥fithout associated fracture of the proximal humerus. When
they function to produce shoulder movement as a dynamitactures do occur, they commonly involve 1 or more of the
interrelated unit. Understanding the functional anatomy and as#éperosities, which are then displaced in line with the force
ciated frequent sources of injury of the shoulder permits the spdi@nerated by the portion of the rotator cuff attached to that
medicine professional a more structured approach to the carduterosity. For example, a fracture of the greater tuberosity will

athletic shoulder injuries. The following material provides aRe€ pulled superiorly and posteriorly secondary to the combined

overview of the functional components. The reader is encourag®dls of the supraspinatus, infraspinatus, and teres minor. The
to research further specific topics of interest. inal fracture position is also influenced by the superior force

on the humeral shaft by the deltoid and the medial force of the
pectoralis major muscle.

The surgical neck of the humerus is located just distal to the
tuberosities at the level of the metaphyseal flare and is a
common site of fractures in the eldefyThe incidence of

ovements of the human shoulder represent a compBONY ANATOMY

merus
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Clavicle The coracoid process projects anteriorly and laterally from
the upper border of the head of the scapula. The superior
surface serves as the origin of the 2 coracoclavicular ligaments
that are torn, along with the acromioclavicular ligament, in
acromioclavicular (AC) joint separations. The most common
cause of injury is a fall onto the point of the shoulder, as in
football. The coracoid tip serves as the origin of the coraco-
brachialis muscle and the short head of the biceps brachii, as
well as the insertion of the pectoralis minor muscle. The
coracohumeral and coracoacromial ligaments originate on the
coracoid as well. The scapular notch lies just medial to the base
of the coracoid and is spanned by the transverse scapular
Figure 1. The 3 bones of the shoulder are the humerus, the clavicle, ligament. The suprascapular nerve passes beneath the ligament
and the scapula. to innervate the supraspinatus and infraspinatus mustiés.

The glenoid fossa, or cavity, represents the bony articulating
surface for the humerus. Its articular surface is only one third
to one fourth that of the humeral head (Figure 3), and hence,
provides only a small contribution to glenohumeral stability.
The glenoid surface is retroverted on average 4° to 12° with
respect to the scapular plahi€The scapular plane lies 30° to
45° anterior with respect to the coronal plane of the body and,
thus, articulates with the retroverted humeral h¥adhis
orientation of the scapula to the coronal plane of the body and
humeral head provides the bony foundation for the extensive
normal range of shoulder motion.

Humerus

Clavicle

The clavicle serves as the sole bony strut connecting the
trunk to the shoulder girdle via the sternoclavicular joint
medially and the acromioclavicular joint laterally. The clavicle
has a double curve along its long axis and is subcutaneous in
its full extent. The flat outer third serves as an attachment point

proximal humerus fractures increases with age over 40 yelk muscles and ligaments, whereas the tubular medial third
and is felt to be due to osteoporo&iEhe surgical neck has also2cCePts axial loading. The middle-third transitional zone is the
been implicated as a possible factor in glenohumeral dislo g|_nnest portion and is a weak area mechamcally, Wh'Ch may
tion through abutment on the acromion in extreme positio e 1 reason for the predo_mlnance of fractures in this Jar’rea._
such as hyperabductidnin this case, the humeral head is{ he clavicle serves as a site for muscle attachments, a barrier
levered inferiorly out of the glenoid fos&a. 0 protect underlying neurovascular structures, and a strut to
stabilize the shoulder complex and prevent it from displacing
medially with activation of the pectoralis and other axiohum-

Figure 2. The humeral head:shaft angle is 130° to 150°; the head is
retroverted 26° to 31°.

Scapula

The scapula is a large, thin, triangular bone lying on the
posterolateral aspect of the thorax, overlying ribs 2 through 7,
that serves mainly as a site of muscle attachment. As a result of
the protection of the overlying soft tissues, fractures occur

through indirect trama to the processes (coracoid, spine, Articular
acromion, and glenoid). The superior process, or spine, cartilage
separates the supraspinatus muscle from the infraspinatus and of humeral
extends superiorly and laterally to form the base of the head
acromion. The spine functions as part of the insertion of the Articular
trapezius muscle, as well as the origin of the posterior deltoid cartilage of
muscle. The acromion serves as a lever arm for function of the glenoid surface
deltoid and articulates with the distal end of the clavicle, of scapula

forming the acromioclavicular joint. The acromion forms a

portion of the roof of the space for the rotator cuff, and

variations in acromial shape can affect contact and wear on the  sypscapularis
cuff (impingement).° Tendinitis and bursitis are the result of

impingement of the humeral head and overlying rotator cuff

against the coracoacromial arch, which is composed of the Infraspinatus

acromion, coracoacromial ligament, and coracoid ProCegfgure 3. Note the large humeral head and the small glenoid
Impingement is often seen in overhead athletes who perfosficular surface. The glenoid articular cartilage is thicker at the
repetitive motions. periphery, and the humeral head is thicker at the center.

Scapula
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eral muscles® Additionally, the clavicle prevents inferior contribution of these factors in stability are probably minor and

migration of the shoulder girdle through the strong coracoclasnctional only at low load$?

vicular ligaments. In high-grade AC joint separations, when Glenoid Labrum. The glenoid labrum is a dense, fibrous

this stability is lost, the shoulder girdle displaces inferiorlgtructure, which is triangular on cross-sectfSi.ocated at the

away from the claviclé.As a result, on physical examination,glenoid margin, the labrum serves to extend the conforming

the distal clavicle appears to displace superiorly. articular surfaces, thereby increasing contact surface area and
adding to stability. The labrum also enhances stability by
deepening the concavity of the glenoid socket, an average of

JOINT ARTICULATIONS 9 mm and 5 mm in the superoinferior and anteroposterior
planes, respectivekf, and loss of the integrity of the labrum
Glenohumeral Joint (through injury) decreases resistance to translation by 20%.

The labrum also acts as an anchor point for the capsuloliga-
The glenohumeral joint is suited for extreme mobility withmentous structures.Bankart® deemed the detachment of the
its mismatched large humeral head and small glenoid articulabrum from the anterior-inferior glenoid rim the “essential
surface. At any given time, only 25% to 30% of the humeraésion” responsible for the high incidence of recurrent anterior
head is in contact with the glenoid fosSaHowever, despite gislocations. In this case, the labrum detaches traumatically
this I_ack of articul_ating surface coverage, th_e normal should@rong with the anchoring point of the inferior and middle
precisely constrains the humeral head to within 1 to 2 mm gfenohumeral ligaments. Also disrupted is the deepening effect
the center of the glenoid cavity throughout most of the arc @f the Jabrum. Treatment is aimed at surgically restoring the
motion: This precise constraint of the center of rotatiog;nctional integrity of the labrum and capsuloligamentous
through a large arc of motion is the result of an interplay Qfnchor, Pagnani et Z*° demonstrated the importance of
static (no active energy required, ie, capsule, labrum, liggnperior labrum and biceps tendon injuries, noting increased

ments) and dynamic (muscle) forces. The stabilizing effect ghieroposterior and superoinferior translations in the lower and
the articular surfaces and capsulolabral ligamentous complex{g;qie ranges of elevation.

magnified by muscle forces, which produces a concavity-

compression effect directed toward the glenoid cefit@io- mately twice that of the humeral head, allowing for extensive
mechanical dysfunction from injury to the bony anatomy, stat|,gmge of motion. The capsule is truncated in shape, and the

capsulolabral ligamentous structures, or dynamic muscle Sige i nortion, or axillary pouch, is redundant. The capsule
bilizers through a single traumatic event or a series of repetitixe, o ns or “winds up” in various extremes of position: for

gﬁ;gﬁr%l;r?gtgggzItSO:nirllgf'aSbiO”ft thlgepreer%siﬁ Cgrrlsirhin}npljré% ample, the inferior pouch tightens in extreme abduction and
: y. DEp 9 JUre ternal rotation, serving to stabilize the joint (Figure®4).

structures involved, the direction of instability may be primar; ;
ily anterior, inferior, or posterior, or a combination of theseAlthough the capsule and glenohumeral ligaments are often

The degree of instability may range from mild subluxation tgescnbed separately, they are intimately adherent anatomi-

dislocation, with associated injury to the bony or capsulolabr%\"f‘"y' The capsuloligamentous structures reciprocally tighten

structures, or both, and surrounding musculature. Treatmenf"g‘fj loosen during rotation of the arm to limit translation. In the

instability in the athlete is aimed at surgically restoring thg"dr.a.ng.e of motion, t_hese structures are relatively lax, and
structural integrity of the injured capsulolabral Iigamentou%tab”'.ty is mainly provided by t'he actions O.f the rotator cuff
complex, followed by rehabilitation of the dynamic stabilizer£nd biceps through the concavity-compression effest the
Restoration of normal glenohumeral biomechanics throu@irémes of motion, the ligaments tighten and become func-
reestablishment of the dynamic interplay of bony, static, a nal; they are esp_e_C|_aIIy Important in providing stabilization
dynamic stabilizers is the final goal. If any of the component¥nen all other stabilizing mechanisms are overwhelfhed.
contributing to stability are not fully repaired or rehabilitated, Ligaments. The coracohumeral ligament is a thick band of

the athlete will fail to return to the preinjury level of pencor_capsglar tigsue_ originating from the base of the Iaterql _coracoi_d
mance. and inserting into the lesser and greater tuberosities. This

ligament is taut with the arm in the adducted position and
. . constrains the humeral head on the gleniGiddditionally, the
Passive Mechanisms coracohumeral ligament and superior glenohumeral ligament

Articular Surface. The bony radius of the curvature of thestabilize the humeral head from inferior translation in adduc-
glenoid is slightly flattened with respect to the humeral heaton and from posterior translation in forward flexion, adduc-
However, the glenoid articular cartilage is thicker at th#on, and internal rotatio?
periphery, thus creating significant articular surface conformity The superior glenohumeral ligament extends from the an-
and resultant stability? This resultant articular conformity terosuperior edge of the glenoid to the top of the lesser
additionally provides the foundation for the concavitytuberosity (Figure 5). It parallels the course of the coracohu-
compression effect provided by the rotator cuff and surroun@eral ligament, and these 2 structures are considered similar in
ing musculature. The normal glenohumeral joint is fully sealddnction. Together they constitute the rotator interval region
by the capsule and normally contains less than 1 mL of joihetween the anterior border of the supraspinatus and the
fluid under slightly negative intra-articular pressure, whickuperior border of the subscapulatfs’®
provides a suction effect to resist humeral head translation,The middle glenohumeral ligament is the most variable of
thereby increasing stability. In addition, adhesion and cohesithre 3 glenohumeral ligaments, being absent in 8% to 30% of
forces are created when fluid separates 2 closely opposjpafients. It originates from the supraglenoid tubercle, superior
surfaces and, thus, the surfaces cannot be pulled apart edsaibyum, or scapular neck and inserts on the medial aspect of the
(an example is 2 wet microscopic slides placed togettieihe lesser tuberosity. Its function is to limit anterior translation of

Joint Capsule. The surface area of the capsule is approxi-
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Figure 4. A, Ligaments of the shoulder joint. B, The capsule
tightens in extreme abduction and external rotation, taking up the
redundant capsule.

Coracoacromial ligament

Coracoclavicular ligament

Labrum Biceps tendon

Superior
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Figure 5. Cross-sectional view of the glenohumeral joint (with the
humeral head removed) showing the glenohumeral ligaments and
associated structures.

the humeral head in the lower ranges of abduction (60° to 90%
and inferior translation in the adducted position at the 3de.
The inferior glenohumeral ligament is the thickest and most
consistent of the 3 glenohumeral ligaments. It is often de-
scribed as a complex containing an anterior band, axillary

the humerus and is the thickest portion and the primary
stabilizer against anterior translation of the humeral head in the
throwing position of abduction and external rotatirt® In

this position, the complex moves anteriorly and becomes a
barrier to anterior translation. Injury to the inferior glenohu-
meral ligament through repetitive microtrauma (as in pitching)
or a single traumatic episode (dislocation) plays an integral role
in recurrent instability. As noted above, treatment is aimed at
surgically restoring the functional integrity of the inferior
glenohumeral ligamentous complex.

Dynamic Stabilizers

Rotator Cuff Muscles. The rotator cuff is a group of
muscles consisting of the subscapularis, supraspinatus, in-
fraspinatus, and teres minor, which act as a dynamic steering
mechanism for the humeral head (Figure 6). Three-
dimensional movements or rotations of the humeral head are
the result of the dynamic interplay between the muscles
comprising the rotator cuff and the static stabilizers. Rotator
cuff activation results in humeral head rotation and depression
in positions of abduction. As a group, the rotator cuff muscles
are smaller in cross-sectional area and size when compared
with the larger, more superficial muscles such as the deltoid,
pectoralis major, latissimus dorsi, and trapezius. Also, because
they lie much closer to the center of rotation on which they act,
their lever arm is shorter, and a smaller generated force results.
Given this anatomical location, the rotator cuff is very well
situated to provide stability to a dynamic fulcrum during
glenohumeral abduction (Figure 7A).

Contraction of the rotator cuff results in concavity-
compression, and asymmetric contraction acts to cause hu-
meral head rotation or “steering” during shoulder motion.
Additionally, force couples occur at the glenohumeral joint in
multiple planes (Figures 7B, 7C). Force couples occur when
the resultant force of 2 opposing muscle groups achieves a
given moment. Inman et &l described the cephalad force of
the deltoid counteracted by the inferior, or depressing, force of
the subscapularis, infraspinatus, and teres minor.

The supraspinatus originates from the supraspinous fossa to
insert forward and laterally at the superior aspect of the greater
tuberosity. The tendon blends into the joint capsule and
infraspinatus tendon below. The supraspinatus stabilizes the

Supraspinatus

Infraspinatus

—mmdnO
Ao —A"”mMmAZ >

Teres major

pouch, and posterior band. The anterior band extends from the
anteroinferior labrum and glenoid lip to the lesser tuberosity 6fgure 6. Sites of origin for the rotator cuff muscles.
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Figure 7. A, The muscles about the shoulder can be thought of as
primary movers and primary stabilizers. This situation is somewhat
analogous to that of a large man and small boy teaming up to raise
a long, heavy ladder. Typically the stronger one will lift (move) the
ladder while the weaker one will hold it from sliding or lifting off the
ground (stabilize it). There comes a point at which the force
generated by the stronger one can overpower the resistance of the
weaker one and stability is lost. (Reprinted with permission from
O’Driscoll SW. Atraumatic instability: pathology and pathogenesis.
In: Matsen FA, Fu FH, Hawkins RJ, eds. The Shoulder: A Balance of
Mobility and Stability. Rosemont, IL: American Academy of Ortho-
paedic Surgeons; 1993:307.) B, Force couple in the adducted
position. C, Force couple in the abducted position.

minor, provides the primary external rotation force and also
stabilizes the glenohumeral joint against posterior subluxation.
Innervation is from the suprascapular nerve.

The teres minor originates from the mid to upper regions of
the axillary border of the scapula and extends laterally and
superiorly to its insertion on the most inferior facet of the
greater tuberosity. In concert with the infraspinatus, the teres
minor is an external rotator and glenohumeral stabilizer.
Innervation is from the axillary nerve.

The subscapularis muscle comprises the anterior portion of
the rotator cuff. It originates from the subscapular fossa to
extend laterally to its insertion on the lesser tuberosity of the
humerus. The tendon of the subscapularis is intimately asso-
ciated with the anterior capsule. The axillary nerve passes
along the inferior border of the scapula and is, therefore,
subject to trauma from anterior dislocation. The subscapularis
functions as an internal rotator, especially in maximum internal
rotation. Innervation is from the upper and lower subscapular
nerves.

The long head of the biceps must also be considered here,
because it functions intimately with the rotator cuff as a
humeral head depressor. Rodosky €t dlave noted that
contraction of the long head of the biceps during the late
cocking phase of throwing can significantly reduce anterior
translation and increase torsional rigidity of the joint resisting
external rotation. Pagnani et?3lalso noted that in lower
elevated positions, the long head of the biceps stabilized the
joint anteriorly when the arm was internally rotated and
stabilized the joint posteriorly when the arm was externally
rotated. Injuries to the long head of the biceps and superior
labrum may result from an excessively strenuous throwing
program and produce loss of stability, decreased performance,
and increasing symptoms.

Acromioclavicular Joint

The acromioclavicular joint is a diarthrodial joint between
the lateral border of the clavicle and the medial edge of the
acromion. The average joint size in the adult is @9 mm, and
the joint is covered by a capsule. Because of the high axial
loads transferred through this small surface area, contact
stresses on the articular surface are high and may result in early
failure, such as osteolysis in weight lifters or osteoarthritis.
Stability of the acromioclavicular joint is provided mainly
through the static stabilizers composed of the capsule, intra-
articular disc, and ligamenfs.

The capsule, which is thicker superiorly and anteriorly,
surrounds the joint. It is reinforced by the acromioclavicular
ligaments superiorly, inferiorly, posteriorly, and anteriorly.
The fibers of the superior acromioclavicular ligament are the
strongest and blend with the fibers of the deltoid and trapezius
muscles. The intra-articular fibrocartilaginous disc occurs in 2
forms: partial and complete. The disc varies substantially in
size and shape. It undergoes rapid degeneration (perhaps as a
result of the high contact stress loads) and is functionally
absent by the fourth decad@.

Additional stability of the acromioclavicular joint is derived
through the coracoclavicular ligaments, which serve as the pri-

glenohumeral joint and serves, along with the deltoid, tmary suspensory ligaments of the upper extremity. Two distinct
elevate the arm. Innervation is from the suprascapular nerdgaments, the trapezoid and conoid, span the distance from the

The infraspinatus originates from the infraspinous fossa asdperior surface of the coracoid to insert on the trapezoid ridge
extends laterally to its tendinous insertion on the middle facahd conoid tuberosity of the clavicle, respectively. These stout
of the greater tuberosity. The infraspinatus, along with the terdigaments suspend the shoulder girdle from the clavicle at an
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average distance of 13 mm. The acromioclavicular ligaments &eapulothoracic Articulation

the primary restraint to AC joint posterior translation, while the o1 5 trye joint, the scapulothoracic articulation represents a

coracoclavicular ligaments are the primary restraint to verticgl, e petween the convex surface of the posterior thoracic cage
displacement. The common AC separation injury represeigy the concave surface of the anterior scapula. It is occupied

gradations of injury level, first to the acromioclavicular joint anghy e rovascular, muscular, and bursal structures that allow a
then to the coracoclavicular ligaments, and is usually the resul é,fatively smooth motion of the scapula on the underlying

an inferiorly directed force to the superior aspect of the shouldgf, ax. Wwith the scapula serving as the bony foundation of the
(such as a fall onto the point of the shoulder). '

shoulder girdle, the scapulothoracic articulation allows in-
creased shoulder movement beyond the 120° offered solely by
Sternoclavicular Joint the glenohumeral joint. On average, there are approximately 2°
f glenohumeral elevation for every 1° of scapulothoracic

The sternoclavicular joint represents the only true artlcwglsevation, although the actual ratio can vary for any portion of

tion between the upper extremity and the axial skeleton (Fig rc of motior2
8). It is a sellar (saddle) joint formed by the articulation of th € arc of motion.

medial end of the clavicle and the upper portion of the sternum.Se¥§:é§§2 f[guss(;’;ebsi“ggafhhetzcog ﬁflgﬁf frfon\jiézerﬁgf}gﬁla
Given the great disparity in size between the large bulbous € . P P .'
mong these, the most important are the serratus anterior,

of the clavicle and the smaller articular surface of the sternu hich maintains the medial anale against the chest wall. and
stability is provided by the surrounding ligamentous structures. . . gie ag '
e trapezius, which helps to rotate and elevate the scapula

The intra-articular disc-ligament is a dense, fibrous structu Gnchronously with glenohumeral mation (Figure 9). Rehabil-
arising from the junction of the first rib, passing through th tion of the overhead or throwing athlete must include the

sternoclavicular joint, and attaching to the superior and med| ular-stabilizina musculature for ontimal results
clavicle. This disc-ligament acts as a checkrein against meo?ﬁ?p 9 p. ’ .
hree bursae surround the scapula: 1 at the superomedial

displacement of the inner clavicle. aB?gIe between the serratus anterior and the subscapularis,

The costoclavicular ligament arises from the upper surface nother between the serratus anterior and the lateral chest wall
the first rib to attach to the inferior surface of the medial clavicl& '

Bearrf® has shown experimentally that the anterior fibers resist
excessive upward rotation and the posterior fibers resist excessive A

downward rotation. The interclavicular ligament connects the Trapezius (outline)
superomedial aspect of the clavicle with the capsular ligaments
and upper sternum. This ligament acts as a checkrein against
excessive downward rotation of the clavicle. The capsular liga-
ment covers the anterosuperior and posterior aspects of the
sternoclavicular joint. The anterior portion is heavier and stronger
than the posterior portion and is the primary stabilizer against
upward displacement of the inner clavicle caused by a downward
force on the distal end of the should@Under normal circum-
stances, the sternoclavicular joint is capable of 30° to 35° of
upward elevation, 35° of combined forward and backward move-
ment, and 45° to 50° of rotation around its long &Xis.

Levator
Supraspinatus scapulae
Rhomboid

Deltoid minor

. Rhomboid
Infraspinatus -

major
Teres minor

Teres major Qutline of

inferior section

Triceps of trapezius

A Clavidle
Sternoclavicular

joint /

First rib B

Sternum

(manubrium) Costoclavicular

= ligament

B Articular
disc

Interclavicular
ligament

Figure 8. A, Anterior, and B, cross-sectional views of the sterno- Figure 9. A, The scapulothoracic muscles, including B, the serratus
clavicular joint. anterior.

Journal of Athletic Training 253



and the third at the inferior angle. All 3 have been associated A
with scapulothoracic bursitis and “snapping” scagtila.

Trapezius

Scapulothoracic Muscles
Deltoid
The trapezius has an extensive origin from the base of the skull

to the upper lumbar vertebrae and inserts on the lateral aspect of

the clavicle, acromion, and scapular spine. It functions mainly as Pectoralis
a scapular retractor and elevator of the lateral angle of the scapula. e

It is innervated by the spinal accessory nerve.

The rhomboids, consisting of the major and minor muscles,
originate from the spinous processes of C7 and T1 and T2 to
T5, respectively. They insert on the medial aspect of the
scapula and retract and elevate the scapula. The dorsal scapular
nerve innervates the rhomboids.

The levator scapulae originates on the transverse processes i
of the cervical spine and inserts on the superior angle of the o) l\\v
scapula. The levator scapule elevates the superior angle, :
resulting in upward and medial rotation of the scapular body. g
Innervation is from the third and fourth cervical spinal nerves.

The serratus anterior takes origin from the bodies of the first
9 ribs and the anterolateral aspect of the thorax and inserts
through 3 portions from the superior to the inferior angle of the Trapezius \ Pectoralis
scapula. Activation of the serratus anterior causes scapular <[\ M N minor
protraction and upward rotation. Innervation is by the long  peloid oy
thoracic nerve, and nerve injuries here often manifest as a
winged scapulé?

The pectoralis minor originates from the anterior portion of pecoraiis
the second through fifth ribs and inserts on the base of thewjor
coracoid. It protracts and rotates the scapula inferiorly. Inner-
vation is from the medial pectoral nerve.

The deltoid muscle consists of 3 portions: an anterior portion
originating from the lateral clavicle, a middle portion originat-
ing from the acromion, and a posterior portion originating from
the spinous process of the scapula. All 3 portions converBigure 10. Other muscles of the shoulder. A, Note the pectoralis
distally to insert on the deltoid tuberosity of the humerus. Theajor and the deltoid, and B, the pectoralis minor and the 2 heads
anterior and middle portions allow for elevation in the scapul&f the biceps.
plane and assist in forward elevation with help from the
pectoralis major and biceps. Innervation is by the axillar
nerve?® As noted above, the deltoid acts in the force coupl
occurring at the glenohumeral joint.

Pectoralis
major
(cuy)

| N\ "= Biceps

d adducts the glenohumeral joint. Innervation is from the
musculocutaneous nerve.

The pectoralis major originates medially from the medial
aspect of the clavicle, the sternum, and the fifth and sixth ribs
Other Shoulder Muscles (Figure 10). The muscle extends laterally to insert on the lateral
lip of the bicipital groove. The muscle primarily functions in
duction and internal rotation of the humerus. Innervation is
the lateral and medial pectoral nerves.

The biceps has 2 heads. The long head originates from the
Toraglenoid tuberosity and superior labrum; the short head

The latissimus dorsi is a large triangular muscle arising fro
the spines of the lower 6 thoracic vertebrae and thoracolumby
fascia, through which it is attached to the lumbar and sacr
vertebrae and to the supraspinous ligaments and posterior i%

crest. It converges from its wide origin to pass laterally around theinates from the coracoid, along with the coracobrachialis
lower border of the teres major, attaching to the intertuberculaty hectoralis minor. The biceps then extends distally to insert
groove of the humerus. It functions to adduct, extend, agpg ihe picipital tuberosity of the radius. The long head of the
internally rotate the hgmerus. Innervation is by the thoracodor%eps is located in the rotator interval between the supraspi-
nerve from the posterior cord of the brachial plexus. natus and subscapularis tendons and serves as a primary head

The teres major originates at the inferior angle of the scapylapressor during abduction. Innervation is from the musculo-
and rotates 180° toward its insertion into the medial lip of thg,taneous nerve.

intertubercular groove of the humerus. Its tendinous insertion

blends with the insertion of the latissimus dorsi. It is primaril

an internal rotator and adductor of the shoulder and extendeéyMMARY

the arm. Innervation is from the lower subscapular nerve.  Shoulder motion is the result of the complex interplay of static
The coracobrachialis originates from the coracoid proceasd dynamic stabilizers. All 4 joints of the shoulder (glenohumer-

and inserts on the anteromedial aspect of the humerus. Alaigacromioclavicular, sternoclavicular, and scapulothoracic) must

with the short head of the biceps, the coracobrachialis flexeave free movement as a prerequisite. The bony anatomy provides
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the structural foundation from which the forces are generated andmechanics of the glenohumeral joint in the horizontal planBone Joint
subsequently acted on. With regard to the glenohumeral joint, the Surg Am.1988;70:227-232.

capsuloligamentous complex provides static restraint, while th& McMahon P, Debski R, Thompson W, Warner J, Fu F, Woo S. Shoulder
rotator cuff muscles (along with their respective force-couple muscle forces and tendon excursions during glenohumeral abduction in the

antagonists) guide, steer, and maintain the head dynamically in the

glenoid fossa. Glenohumeral injury and instability can result whéfh

1

or more of the bony, static, or dynamic components of this

interaction are disrupted. Additionally, when injury involves,,
structures other than the glenohumeral joint specifically, the e glenohumeral joinClin Orthop. 1992;285:181-190.

effects may be noted secondarily through decreased shoulglergibh T, Sidles JA, Harryman DT II, McQuade KJ, Matsen FA IIl. The effect
performance. Only when all the components contributing to of capsular venting on glenohumeral laxiglin Orthop.1991;268:120—127.
shoulder motion are returned to their fully functional state can the. Cole BJ, Warner JJP. Anatomy, biomechanics, and pathophysiology of
athlete perform to the highest expectations. A thorough knowl- glenohumeral instability. In: lannotti JP, Williams GR Jr, eDgsorders
edge of the functional anatomy of the shoulder allows the medical of the Shoulder: Diagnosis and Manageméttiiladelphia, PA; Lippincott
provider to take a sound approach in the evaluation and manage-Williams & Wilkins; 1999:207-232.

ment of the athlete’s shoulder.
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