ANATOMY OF SHOULDER COMPLEX AND UPPER ARM:

BONES:

-Clavicle:  slender bone about 6 inches long and shaped like the letter S.  Point at which the 

clavicle changes shape is a point of weakness and where the largest number of fractures occur.

-Scapula:  flat, triangular bone.  Two major projections: spine (hooklike projection) and coracoid 
process.  Above the spine is the supraspinous fossa and below is the infraspinous fossa.

-Humerus:  made up of the head, anatomical neck, greater and lesser tuberosities with a bicipital 
groove inbetween (retains the long tendon of the biceps brachii muscle).

ARTICULATIONS:

-Sternoclavicular joint (SC): proximal end of clavicle with the manubrium of the sternum.  A 
fibrocartilaginous disk is interposed between the two surfaces.  The SC joint is very weak in 
bony arrangement but has very strong ligamentous stability:

   

-anterior sternoclavicular:  prevents upward displacement of clavicle

   

-posterior sternoclavicular:  prevents upward displacement of clavicle                         



-interclavicular:  prevents lateral displacement of clavicle

   

-costoclavicular:  prevents lateral and upward displacement of clavicle

-Acromioclavicular joint (AC): gliding articulation of the lateral end of the clavicle with the 
acromion process.  A weak joint surrounded by a thin, fibrous sleeve and 3 ligaments: 

superior and inferior acromioclavicular, and the coracoclavicular ligaments.

-Coracoclavicular joint (CC): the coracoid process with the clavicle joined by the coracoclavicular 
ligament (divided into the conoid and the trapezoid parts).

-Glenohumeral joint (GH): the true shoulder joint.  Ball and socket joint made up of the round head 
of the humerus and the glenoid cavity of the scapula.  A fibrocartilagenous rim known as the 
glenoid labrum deepens the cavity.  Surrounding the articulation is a loose, articular capsule. 
 Ligamentous reinforcement comes from the superior, middle, and inferior glenohumeral 
ligaments and the coracohumeral ligament.    

NERVES:  5 anterior nerve rami subdivisions create a nerve network known as the brachial plexus. (C5-T1 spinal nerve segments)

SET SCAPULA (SCAPULAR SETTING): first 45 degrees of GH motion, scapula does not contribute.  Beyond 45 degrees, scapula starts to move in a 1:2 ratio (1 degree of scapula movement for every 2 degrees of humeral movement)

ACTIONS: (rotator cuff: supraspinatus, infraspinatus, subscapular, teres minor)
Abduction: 

-middle deltoid

-supraspinatus



-anterior deltiod

-posterior deltoid

Adduction:

-pectoralis major

-teres major

-latissimus dorsi

-long head of triceps

-coracobrachialis

Extension:

-latissimus dorsi

-teres major

-subscapularis




-posterior deltoid

-long head of triceps


Flexion:

-anterior deltoid

-pectoralis major





-long head of biceps

-coracobrachialis

External rotation:
-infraspinatus


-teres minor



-posterior deltoid

Internal rotation:
-subscapularis
  

-pectoralis major
-latissimus dorsi



-teres major


-anterior deltoid

Scapular depression:  (inferior movement of  the shoulder girdle)




-pectoralis minor

-trapezius

Scapular elevation:  (superior movement of the shoulder girdle)




-levator scapulae

-rhomboid major




-trapezius


-rhomboid minor

Scapular protraction:  (forward movement of the shoulder girdle away from the spine)




-serratus anterior

Scapular retraction:  (backward movement of the shoulder girdle away from the spine)




-rhomboid major

-rhomboid minor
-trapezius

Downward rotation of scapula:  (rotary movement of the scapula with the inferior angle of 

the scapula moving medially and downward)




-rhomboid major

-rhomboid minor
-pectoralis minor

Upward rotation of scapula:  (rotary movement of the scapula with the inferior angle of 


the scapula moving laterally and upward)




-serratus anterior

-trapezius

ANATOMY OF ELBOW, WRIST, AND HAND:

ELBOW:

BONES:


-Distal humerus


-Proximal radius and ulna

ARTICULATIONS:



-Lateral condyle of humerus (capitulum) with the radius


-Medial condyle of humerus (trochlea) with the ulna


-The joint is surrounded by a joint capsule with supporting ligaments:  

ulnar collateral, radial collateral, and the annular ligament (stabilizes and encircles the head of the radius)

-Motions include flexion and extension with forearm pronation and supination made possible because the head of the radius rests against the capitulum freely without any bone limitations.

SYNOVIUM AND BURSA:  a synovial membrane envelops the elbow and superior radioulnar 
articulations and lubricates the deeper structures of the two joints.  The two main bursae are the 
bicipital bursae which cushions the tendon when the forearm is pronated and the olecranon 
bursae which forms a liquid cushion.

MUSCLES:  


Flexion:  biceps brachii, brachialis, brachioradialis, pronator teres


Extension:  triceps brachii and anconeus


Supination:  biceps brachii, supinator, brachioradialis


Pronation: pronator teres, pronator quadratus, anconeus, brachioradialis

BLOOD SUPPLY:  brachial and medial arteries

NERVE SUPPLY:  musculocutaneous, radial, and median nerves

FOREARM:
BONES:


-Ulna:  larger at upper end than at its lower end


-Radius:  thicker at its lower end than at its upper end

ARTICULATIONS:  has three articulations


1.  superior radioulnar:  pivot joint moving in a ring formed by the ulna and annular ligament


2.  middle radioulnar:  shafts of bones;  held together by the oblique cord and interosseus  

membrane;  provides a surface for muscle attachments


3.  distal radioulnar:  pivot joint formed by head of ulna with a small notch on radius;  held 

together by anterior and posterior radioulnar ligaments

MUSCLES:  anteriorly have the flexors and pronators and posteriorly have the extensors and 
supinators

BLOOD SUPPLY:  major one is brachial artery which divides into the radial and ulnar arteries

NERVE SUPPLY:  a majority of the flexor muscles are supplied by the median nerve and the 
majority of the extensor muscles are supplied by the radial nerve

WRIST AND HAND:
BONES:  


-distal aspect of radius


-distal aspect of ulna


-8 carpal bones (radial to ulnar side):



-Proximal row: navicular (scaphoid), lunate, triquetral,  pisiform



-Distal row:  trapezium, trapezoid, capitate, hamate


-5 metacarpals


-14 phalanges

ARTICULATIONS:


Wrist:-Radius and ulna with 3 of 4 proximal row carpals (navicular, lunate, and tr
iquetral).  A 

condyloid joint that permits flexion, extension, radial and ulnar devitation, and 


circumduction. Strength is due to the number of tendons that cross wrist. Ligaments are:



-ulnar collateral 



-volar radiocarpal



-radial collateral 



-dorsal radiocarpal

-Intercarpal joints: stabilized by anterior, posterior, and connecting interosseus ligaments.  

One major ligament is the transverse carpal ligament (flexor retinaculum) located on the

 volar 
aspect of the carpals and serves as the roof of the carpal tunnel.


-Carpometacarpal joint:  distal row of carpals with the proximal end of the metacarpals


-Metacarpophalangeal joint (MCP):  each joint is reinforced by collateral and accessory 

volar ligaments


-Interphalangeal joints (PIP and DIP)

BLOOD AND NERVE SUPPLY:


-Arteries:  radial and ulnar


-Nerves:  ulnar, radial, and median

Muscle
Actions




middle deltoid
abduction 

anterior deltoid
abduction, shoulder flexion, internal rotation

posterior deltoid
abduction, shoulder extension, external rotation

supraspinatus
abduction

infraspinatus
external rotation

subscapularis
shoulder extension, internal rotation

teres minor
external rotation

latissimus dorsi
shoulder extension, internal rotation, adduction

teres major
adduction, shoulder extension, internal rotation

pectoralis major
adduction, shoulder flexion, internal rotation

coracobrachialis
adduction, shoulder flexion 

long head of biceps
shoulder flexion, elbow flexion, supination

short head of biceps
elbow flexion, supination

long head of triceps
adduction, shoulder extension, elbow extension

lateral head of triceps
elbow extension

medial head of triceps
elbow extension

brachialis
elbow flexion

brachioradialis
elbow flexion, assists in pronation and supination

pronator teres
elbow flexion, pronation

pronator quadratus
pronation

anconeus
elbow extension, pronation

supinator
supination
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Actions

middle deltoid

abduction 

anterior deltoid

abduction, shoulder flexion, internal rotation

posterior deltoid

abduction, shoulder extension, external rotation

supraspinatus

abduction

infraspinatus

external rotation

subscapularis

shoulder extension, internal rotation

teres minor

external rotation

latissimus dorsi

shoulder extension, internal rotation

teres major

adduction, shoulder extension, internal rotation

pectoralis major

adduction, shoulder flexion, internal rotation

serratus anterior

draws scapula forward

coracobrachialis

adduction, shoulder flexion 

long head of biceps

shoulder flexion, elbow flexion, supination

short head of biceps

elbow flexion, supination

long head of triceps

adduction, shoulder extension, elbow extension

lateral head of triceps

elbow extension

medial head of triceps

elbow extension

brachialis

elbow flexion

brachioradialis

elbow flexion, assists in pronation and supination

pronator teres

elbow flexion, pronation

pronator quadratus

pronation

anconeus

elbow extension, pronation

supinator

supination
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		Muscle		Actions

		middle deltoid		abduction

		anterior deltoid		abduction, shoulder flexion, internal rotation

		posterior deltoid		abduction, shoulder extension, external rotation

		supraspinatus		abduction

		infraspinatus		external rotation

		subscapularis		shoulder extension, internal rotation

		teres minor		external rotation

		latissimus dorsi		shoulder extension, internal rotation

		teres major		adduction, shoulder extension, internal rotation

		pectoralis major		adduction, shoulder flexion, internal rotation

		serratus anterior		draws scapula forward

		coracobrachialis		adduction, shoulder flexion

		long head of biceps		shoulder flexion, elbow flexion, supination

		short head of biceps		elbow flexion, supination

		long head of triceps		adduction, shoulder extension, elbow extension

		lateral head of triceps		elbow extension

		medial head of triceps		elbow extension

		brachialis		elbow flexion

		brachioradialis		elbow flexion, assists in pronation and supination

		pronator teres		elbow flexion, pronation

		pronator quadratus		pronation

		anconeus		elbow extension, pronation

		supinator		supination
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