The shoulder complex
The muscles of the shoulder complex it contract in all activities of the UE with
vary degrees of tension, they may have to contract with enough force to position
the hand in the space and maintain it there, such as when a person is washing
hair. In others activities the humerus must be held closed to the body to provide a
stable base from which the forearm , wrist and hand can maneouver such as when
cutting food or writing.
The shoulder complex is

• A moving unit
• A positioning unit
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SHOULDER COMPLEX

Is the most mobile joint complex in the body. Its function is to move the arm in
space and position the hand for function.
The bones of SC are the clavicle and the scapula. All movements involve both of
this bones. When the scapula moves on the chest wall the glenoid fossa is turned
to face in different directions.
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Joints of shoulder complex:
Acromioclavicular, sternoclavicular, scapulothoracic, and glenohumeral joints.

In the performance of functional activities scapular, clavicular and trunk
motions accompany glenohumeral motion.
Scapulothoracic and glenohumeral movements functions in a coordinated
manner called scapulohumeral rhythm . movements at the shoulder are
actually combinations of several joint motions and are dependent on scapular
rhythm in the performance of any given activities.
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Movements of the shoulder girdle

For the description the movements of shoulder girdle are
• Elevation: the scapula moves upward with the lateral end of the clavicle (shrugging the
shoulder
• Depression: the scapula and lateral end of the clavicle move back to the resting position
• Protraction: the scapula moves laterally around the chest bringing the glenoid fossa to
face forward and the vertebral border of each scapula moves away from the spine
• Retraction: the scapula moves medially bringing the glenoid fossa to face towards the
side
• Lateral rotation: the inferior angle of the scapula moves laterally and the glenoid points
upward
• Medial rotation: the inferior angle of the scapula moves medially and the glenoid fossa
returns to the resting position
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SHOULDER’ S MOVEMENTS IN DAILY ACTIVITIES
• Shoulder flexion and abduction with scapula upward rotation (overhead
movements): these are the movements in activities such as placing an object on
an overhead shelf or reaching overhead to pull on a cord
• Shoulder extension and adduction with scapula downward rotation: activities
such as reaching back for toilette hygiene, reaching backward to put an arm
through the sleeve of a coat
• Horizontal adduction and abduction allow the arm to be moved around the
body: activities such as reaching the opposite axilla or ear for hygiene activities,
opening and closing a sliding door, combing the opposite side of the hair
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• Internal and external rotation: some degree of these movements accompanies
every glenohumeral motion, the ROM varies in various positions of the arm. Full
range of external rotation is required for reaching the back of the head for combing
or washing hair. External rotation is often associated with supination when the
elbow is extended such as using a key. Internal rotation is used when buttoning a
shirt, eating and drinking. Full range of internal rotation is used to reach into a back
pocket, fasten a bra, put a belt through the belt keepers on trousers or do toilette
hygiene. Internal rotation is usually associated with forearm pronation

• Extension and abduction are used to return the arm to the side of the body from
shoulder flexion and adduction. These motions are also used for closing a vertical
oriented window, walking with crutches, pushing off to rise from an armchair,
stabilizing the humerus to the lateral trunk when carrying an object
• Flexion and abduction are used in activities that require reaching the body, like
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washing the face, combing the hair, eating..

manara.edu.sy

GLENOHUMERAL JOINT

The bony articulation occurs between the head of the humerus and the glenoid fossa on the
lateral aspect of the scapula. The shape of the bony surface and the loose articular capsulae
provide for a wide range of movement but poor stability. Muscles around the glenohumeral
joint link the humerus to the scapula giving stability to this joint.
The glenohumeral articulation is a synovial joint with the follow movements:
Flexion

Extension
Abduction
Adduction
Internal rotation
External rotation
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MUSCLE OF SHOULDER GIRDLE
Six muscle attached to the scapula produce its movement:
Trapezius
• The upper fibres act as a suspension for the shoulder giving support
when carrying load . Contraction of these fibres lift the shoulder in
elevation.
• The middle fibres pull the scapula toward the spine during contraction,
this happens in activities involving movements of reaching behind the
head (combing or wash hair or grasp a car seat bell)
• The lower fibres depress the shoulder when it has been raised. The
more important action of this fibres is that together whit the upper
fibres, they rotate the scapula turning the glenoid fossa upward during
abduction of the arm
Levator scapulae
Lies deep to the upper fibres of the trapezium and works with them to
elevate the scapula
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• Rhomboid major and minor
• They lie deep to the middle fibres of the trapezius and can be
considered like one muscle which pulls the scapula toward the
spine

• Serratus anterior
• It origin from the upper eight or nine ribs, then wrap round the
chest and underneath the scapula to insert into the vertebral
border of the scapula. The whole muscle pulls the scapula
forward around the chest in protraction.
• The lower fibres insert on the inferior angle of the scapula and
during contraction rotate the scapula laterally to turn the glenoid
fossa upward allowing full abduction of the humerus. In this
movement the serratus anterior works with the upper and lower
fibres of the trapezius.
• The movement of S.A increase the forward reach of the upper
limb and adds force to the action of pushing forwards against
resistance (pushing a door).
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Pectoralis minor
it lie in the anterior wall of the axilla deep to
the pectoralis major, it run from the anterior
surface of third fourth and fifth ribs to the
coracoid process of the scapula. By pulling on
the coracoid process the pectoralis minor
depress and protract the scapula in pushing
movements.
PM assists in medial rotation of the scapula

By working together in different combination
these muscles elevate, depress, protract,
retract and rotate the scapula on the chest
wall, with the clavicula and the sternoclavicular
joint acting as the pivot
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THE ROTATOR CUFF MUSCLES STABILIZE THE SHOULDER
The four muscles surrounding the shoulder are the most
effective support for the gleno-humeral (GH) joint, they are

Supraspinatus insert on the greater tuberosity superiorly, it
initiates abduction of the shoulder before the action of the
deltoid
Infraspinatus insert on the greater tuberosity below, it
rotates the humerus laterally
Teres minor insert on the greater tuberosity posteriorly, it
rotates the humerus laterally
Subscapularis: insert on the lesser tuberosity and cover the
anterior side of GH joint, it rotates the humerus medially
These muscles hold the humerus in contact with the scapula,
and have weak action as prime movers, they functions as
stabilizer in all movements of the shoulder joint
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MUSCLE ACTING ON THE GLENO-HUMERAL JOINT
Deltoid, pectoralis major and latissimus dorsi move the GH
joint through its wide ROM (range of motion).
Deltoid: it gives the shape to the shoulder, is a powerful
abductor of the arm and work eccentrically when the arm is
lowered. Deltoid work in all movements reaching forward and
above the head, It is composed of anterior, medial and
posterior fibers
The anterior fibers flex and medially rotate the humerus

The posterior fibers extend e laterally rotate the humerus
Both work together to prevent forward and backward
movements during abduction of the arm by the strong middle
fibers.
The deltoid acts as support for the shoulder when the arm
carry heavy loads.
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Pectoralis major all the fibers of this wide muscle converge to
the insertion on the anterior humerus in the bicipital groove.
PM is an adductor and medial rotator of the shoulder, drawing
the arm across the body to place the hand on the opposite side

The clavicular fibers work with the anterior fibers of the deltoid
to flex the shoulder
The lower costal fibers work with the posterior deltoid to pull
the arm downwards in extension (especially in action that
requires work against resistance).
Example of actions: pull the arm forward throwing something,
reach an object placed in the contralateral side.
PM also acts assisting deep breathing: with the humerus fixed
by arms on chair, the muscle pulls the sternum upwards and
outward to enlarge the torax.
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• Latissimus dorsi (LD) wraps round the trunk and converge
towards the shoulder. It forms the posterior wall of the axilla
(the pectoralis major and minor form the anterior wall). The
uppermost fibres cross the inferior angle of the scapula and
hold it down. From the wall of the axilla the tendon end on
the anterior end of the humeurs in the floor of the bicipital
groove.
• LT extends, adducts and medially rotate the shoulder joint,
with the hand above the head the LD (with PM) pulls the arm
downward and backward against resistance (like pulling down
a blind); LT put the hand behind the body. LT adducts the arm
against the body to hold a newspaper. LT is very strong in
climbers.
• LT is very important for people who loss the function of lower
limb to lift off the body from the sitting position for example
in wheelchair patients.
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Teres major it lies in the posterior wall of the axilla, it inserts
with the tendon of the latissimus dorsi on the anterior of the
humerus. The two muscles act together on the glenohumeral
joint
Coracobrachialis originates from the coracoid process of the
scapula and insert on the medial shaft of the humerus, it flexes
the shoulder from the hyperextendend position (walking and
running). It adducts the arm on to the trunk holding something
under the arm
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ELBOW and FOREARM

The movements of these joints serve to place the hand for
function. Elbow flexion and extension are usually associated
with forearm supination and pronation.
Pronation and supination position the hand precisely for
activity’s requirements. The elbow and forearm support
movements of the hand during performance in ADLs and work
activities; bring food to the mouth, shave the face, hold a
telephone require a full, or nearly full, elbow flexion with some
humeral flexion and fore arm supination. Full elbow extension,
with pronation, is used when an individual is reaching to the
feet to tie shoes, throwing a ball overhead, using the arm to
push off from the chair. Other ADLs and IADLs require less than
full ROM of these movements.
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The elbow
• Positioning movements of the upper limb require the
coordination of muscles of the elbow with the shoulder; the
flexors of the elbow combine with the flexors adductor and
medial rotators of the shoulder and the protractors of the
scapula when the hand perform precision movements in
front of the body.
• In reaching to grasp an object at the side of the body, the
elbow extensor combine with the abductor and lateral
rotators of the shoulder and the retractors of the scapula:: if
the elbow movement is restricted upper limb function is
limited
• two movements of the elbow: flexion and extension
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Flexors of the elbow
Biceps brachii the origin is by two tendon from the
scapula, the long head from the superior part of
glenoid cavity, the short head from the coracoid
process. The tendons continue in a muscle belly and
insert on the bicipital tuberosity of the radius, on the
medial side of the radial shaft.
The flexion power of the muscle is more effective
with the forearm in supination. The biceps works
eccentrically when it control lowering of the forearm
and hand.

The supination: biceps is a powerful supinator of the
forearm (screwdriver)
Brachialis lies deep to the biceps in the lower half
arm. It arises from the anterior shaft of the humerus
and insert into the ulnar tuberosity below the
coronoid process of the ulna. This muscle can flex the
elbow in all positions with the same power because
the ulna doesn’t move in pronation and supination
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triceps brachii has 3 head. The long head it arise forma the
inferior part of the glenoid cavity, outside the capsule, the
lateral and medial heads origin from the posterior shaft of the
humerus, all three end as a broad tendon insert into the
olecranon.
all extension movements involve the medial head, the two
others are recruited when acting against resistance,

triceps is a very important muscle (with pectoralis major) to lift
the body up from a sitting position
anconeus gives little strength to elbow extension but does
contribute to the stability of the elbow joint
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brachioradialis (BR) originates from the
humerus, it passes from the lateral side of the
forearm and the tendon insert above the styloid
process of the radius. When the forearm is in
midprone position the BR can flex the elbow in a
powerful way, this position is adopted in many
daily activities. Working statically the BR hold
the elbow in flexion to supports loads
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pronator teres (PT) it arises from the
medial epicondyle, the fibers cross
obliquely below the elbow joint and insert
into the lateral shaft of the radius. With
the forearm in anatomical position the PT
has a weak action as elbow flexor, it act as
antagonist of the supination action of the
biceps during elbow flexion.
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SHOULDER AND ELBOW IN FUNCTIONAL MOVEMENTS

Reaching forward
Protraction of the scapula: serratus anterior and pectoralis
minor
Shoulder flexion: anterior deltoid, pectoralis major (clavicular
fibers), coracobrachialis
Elbow extension: triceps
Reaching across the body
Protraction of the scapula
Flexion, adduction and medial rotation of the shoulder joint:
anterior deltoid, pectoralis major, subscapularis
Elbow extension: triceps
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SHOULDER AND ELBOW IN FUNCTIONAL MOVEMENTS

Reaching behind the body
Retraction of the scapula: rhomboids, middle fibres of trapezius
Extension and lateral rotation of the shoulder joint. Posterior deltoid, infraspinatus, teres minor

Elbow extension: triceps
Pulling back toward the body (from forward action)

Retraction of the scapula: rhomboid, trapezius (middle fibres)
Extension of the shoulder joint: posterior deltoid, latissimus dorsii
Flexion of the elbow: biceps, brachialis
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SHOULDER AND ELBOW IN FUNCTIONAL MOVEMENTS
Lifting the trunk on the arm from a seat

Depression of the scapula: trapezius (lower fibres), pectoralis minor
Extension and adduction of the shoulder joint: latissimus dorsi, teres major
Extension of the elbow: triceps
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MANIPULATIVE
MOVEMENTS
THE
FOREARM
It cooperate with the wrist to orientate the hand in the
space during functional activities moving it in all axes.
The movements of the forearm:

Pronation: the hand turns downward, the radius and the
ulna are crossed
Supination: the hand turns upwards, the radius and the
ulna are parallel
The midprone position: the hand faces medially. In this
functional position we do the activities of daily living
The prono-supination movement takes place at the
proximal and distal radioulnar joints. The shaft of radius
and ulna are held toghether by an interosseus membrane
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The proximal radioulnar joint lies inside the elbow
joint’s capsulae and the movements are entirely
independent; radius and ulna are held together by
the annular ligament and the interosseus membrane.
The distal radioulnar joint is held in contact by the
triangular fibrocartilage and the interosseus
membrane
The muscles involved in pronation and supination are
inserted into the radius that moves around the fixed
ulna
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Pronator muscles

pronator teres crosses the anterior forearm from the medial side
of the elbow (it is also an elbow flexor), it is recruited in pronation
movements against resistance
pronator quadratus is just above the wrist is deeper than the
flexor tendons. With the hand outstretched during pushing or
falling PQ prevents sublussation of radius and ulna. Is the most
active pronator muscle
Supinator muscles
Biceps brachii acts in all supination movements against resistance,
it pulls to rotate the radio parallel with the ulna
Supinator is a posterior muscle in the forearm in deep position. It
acts in unopposed movements of supination
Supination is more powerful than pronation (turning a screw)
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