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ORTHOPEDIC EXAMINATION OF THE SHOULDER

Anatomy and Biomechanics
Evaluation of the Shoulder 

Description of Tests


Biceps Tendon Tests:  Yergason’s test, Abbot-Saunder’s Test, Speed’s Test, Lippman’s Test

Bursitis:  Dawburn’s Sign

Glenohumeral Dislocation/ Instability:  Dugas’ Test, Apprehension Test, Load/ Shift Maneuver, Push/Pull Test, Jerk Test, Protzman Test, 



Feagan Test, Glenoid Labrum Test

Rotator Cuff:  
Muscle Strength Testing, Jobe’s Test, Speed’s Test, Transverse Humeral Ligament Test, Lift-off Test, Gerber Push-off Test, 



Field Goal Test, Codman’s/ Drop Arm Test, Supraspinatus Tendonitis Test, Apley’s Scratch Test

Impingement:  Impingement Sign, Maximal Abduction-Painful Arc Test, Maximal Flexion- Neer's Test, Hawkin-Kennedy Test

Acromioclavicular joint:  Schultz Test, Squeeze Test, Adduction Stress Test
Anatomy and Biomechanics

· Bones: Humerus, clavicle, scapula

· Joints: Acromioclavicular, glenohumeral, sternoclavicular, scapulothoracic

· Ligaments: Glenohumeral, acromioclavicular, coracoacromial

· Muscles: 

· Rotator cuff (SITS): Subscapularis, Infraspinatus, Teres minor, Supraspinatus

· Scapular stabilizers:  Deltoid, Teres major, Trapezius, Levator scapula, Serratus anterior, Rhomboids

· Other supporting contractile tissue: biceps, triceps, coracobrachialis

· Bursa:  subacromial, subdeltoid

Motions

	
abduction:  180(

	flexion: 180(
	internal rotation
	elevation
	protraction

	
adduction:
	extension: 45(
	external rotation
	depression
	retraction



The shoulder includes the trapezius, deltoids, rotator cuff, and other muscles and tendons (especially of the proximal arm), as well as the bones of the humerus, clavicle, and scapula and their functional and anatomic articulations. The high degree of functional mobility of the shoulder is allowed by the lack of bony opposition and the dependence on soft tissues for joint support.    However, common soft-tissue disorders that characteristically plague this region of the body can ultimately impair function and quality of life. 


The rotator cuff utilizes coupled motions and the muscles oppose each other to prevent excessive rotation or translation, such as the opposition of the subscapularis against the teres minor and infraspinatus on the rotation of the humerus.  The infraspinatus, subscapularis, and teres minor oppose elevation of humeral head.  

The joints of the shoulder are susceptible to a variety of dysfunctions

glenohumeral joint: 

· adhesive capsulitis

· crystaline arthropathy

· degenerative changes

· dislocation

· effusion

· instability

· labrum injury

Acromioclavicular joint:  osteolysis, instability, degeneration

Evaluation of the Shoulder

History:

· Acute Trauma:  consider glenohumeral dislocation, fracture, AC sprain, muscle injury, cervical-thoracic-head injury
· Insidious Onset:  consider repetitive strain injuries such as tendonitis, bursitis, rotator cuff injury, impingement syndrome and development of myofascial trigger points
· Impaired activities

· Mechanical vs. non-mechanical pain:  Mechanical pain is essentially present with mechanical function whereas non-mechanical pain refers to pain independent of activity. 
· Past history of shoulder complaints/trauma, congenital anomaly

LOCATION OF PAIN IN THE SHOULDER 
Note :  With superficial lesions, pain location may help determine the site of the lesion 

	Area of Shoulder Pain
	Possible Shoulder Lesion

	Superior shoulder
	Acromioclavicular joint

	Lateral shoulder
	supraspinatus, deltoid, possibly teres minor or infraspinatus

	Posterior shoulder
	teres minor/infraspinatus, posterior deltoid, capsule

	Anterior shoulder
	anterolateral:  supraspinatus; anterior:  subacromial bursa or biceps; antero medial:  capsule, subscapularis, pectorals

	Deep shoulder
	capsule, labrum, possibly rotator cuff tear

	Inferior shoulder
	long head of triceps

	Upper medial scapula
	Levator scapula syndrome

	Superior scapula
	Supraspinatus or upper trapezius

	Coracoid 
	Pectoralis minor, Short head of the biceps, Coracobrachialis, Coracoacromial ligament Coracohumeral ligament 

	Between coracoid and AC joint 
	Coracoacromial ligament 

	Lesser tuberosity 
	Subscapularis 

	Greater tuberosity 
	Anterior: supraspinatus Posterior: infraspinatus / teres minor 

	Bicipital groove 
	Long head of biceps Latissimus dorsi Pectoralis major 


Before beginning orthopedic tests, rule out serious damage due to trauma or suspicious history. Many orthopedic tests may not be possible if the patient has a limited range of motion due to pain.   Orthopedic tests can be used to classify shoulder injuries into one of two categories:  Instability and Impingement.   Instability and impingement may occur at the same time.

Secondary effects of shoulder pain should also be considered as shoulder pain causes abnormal muscle recruitment patterns, multiple functional deficits at the shoulder, proximally and distally.  Potential postural defects that can result from shoulder pain include

· Cervico/thoracic posture: forward head, thoracic kyphosis, scapular protraction, posterior capsular laxity; tight pectoral and  anterior scalene muscles

· Lumbo/pelvic tilt

· Poor abdominal tone

Therefore, treatment of shoulder pain may include focus on strengthening or relaxing these areas.

Examination

Observation:  

· asymmetry 

· rolled in shoulders (tight pectorals)

· atrophy (neurologic, disuse)

· ecchymosis (contusion, fracture)

· hyperkyphosis (predisposition to impingement)

· internal rotation (predisposition to impingement).

· scapular winging:  glenohumeral instability (mild), serratus anterior injury, long thoracic nerve injury.

Capsule:  

Adhesive Capsulitis

Ext  rotation , abduction, forward flexion, internal rotation
Palpation and Range of Motion:

Palpable structures:  biceps tendons, subacromial bursa, AC joint, humeral tuberosities

Soft Tissue

· Bursa:   Dawburn’s sign:  painful spot held during abduction ( (+) when pain disappears:  subacromial bursa

· Biceps Tendon


Yergason’s Test and Speed’s Test (resisted flexion and supination)


Abbot-Saunder’s (lower externally rotated arm from fully abducted position)


Lippman’s Test:  (passively flexed shoulder with biceps tendon palpation)

· Rotator Cuff

Drop arm

Apley’s scratch test:  rotator cuff tendons (usually supraspinatus)

Impingement:  move arm through slight abduction and flexion for anterior impingement

· Other Muscle tests:

Supraspinatus:


empty can


full can

Infraspinatus and teres minor:


arm at side with internal rotation


arm abducted, scaption, elbow flexed 30(
Subscapularis

Scapulothoracic Motion


The scapula and humerus demonstrate coupled motion.  Scapulothoracic motion is involved in approximately 30% of shoulder abduction by moving 60(.  The first 30( of elevation of the humerus does not engage the scapula. From approximately 30( to 90( the scapula moves 1( for every 4-5( of humeral elevation.  At 90( the scapular motion is directly coupled to humeral motion.

Restricted motion of the scapula will result in hypermobility of the glenohumeral joint to maintain normal ROM. Forces at the shoulder include rotation, compression and translation.


Scapular motion involves elevation and depression, abduction / adduction, upward / downward rotation.  The muscles that stabilize the scapula are functionally linked to the pelvis and abdomen. The mid and lower trapezius stabilizes the scapula whereas the upper trapezius is opposed by the seratus posterior and mid/lower trapezius. The deltoid and trapezius cause elevation of the humeral head or scapula respectively.

       Scaption is a term used to describe abduction in the coronal plane in alignment with the orientation of the scapula. This position is commonly recommended as the testing position of muscles rather than the straight coronal abduction movement of abduction.

Acromioclavicular Motion:

Capsule:  

Adhesive Capsulitis


Ext  rotation , abduction, forward flexion, internal rotation
Description of Tests

Biceps Tendon Tests:  
A long head biceps tear is often associated with a superior labrum tear.  The long head in bicipital groove can rupture or sublux and is often involved in impingement syndrome
Yergason's Test

Have the patient seated with the elbow of the symptomatic arm flexed. Patient resists examiner's attempts to extend and pronate the arm. 

Pain that develops or is aggravated over the intertubercular groove indicates tenosynovitis or involvement of the transverse humeral 

ligament.

Abbott-Saunder's Test
· Patient seated. Examiner fully abducts the patient's arm then externally rotates the arm. While maintaining the externally rotated position, the examiner then lowers the arm to the patient's side. 

· A palpable or audible click or pop indicates a subluxation or dislocation of the biceps tendon 

Speed's Test
Have the patient seated with arm extended.  Instruct the patient to flex and supinate the arm and provide resistance while palpating the bicipital groove.  Increased tenderness in the bicipital groove suggests biceps tendonitis.  

Lippman’s Test


Have the patient sit or stand.  Hold the patient’s arm flexed to 90( at the shoulder.  With the other hand, palpate the biceps tendon 7-8 cm below the glenohumeral joint and move the biceps tendon side to side in the bicipital groove.   A positive test is indicated by a sharp pain indicating bicipital tendonitis.

Bursitis

etiology:  over use


Sn/ Sx:
dull achy pain, insidious onset


physical examination

Dawburn’s Sign 

· Patient seated with arms at sides. Examiner palpates the symptomatic shoulder and discovers a local, tender pain at the subacromial bursa. While maintaining contact with the painful spot, the examiner abducts the patient's arm with the other hand 

· Sign is present when the painful spot disappears as the arm is abducted. Abduction causes the deltoid to come between the examiner's palpating hand and the subacromial bursa. Sign is significant for subacromial bursitis 

Glenohumeral Dislocation/ Instability


Anterior (most common), posterior, inferior; acute or recurrent which can result in chronic instability / laxity.  Anterior subluxation of glenohumeral joint occurs in baseball pitcher with impingement of brachial plexus ( dead arm syndrome (transient).  Repetitive use may result in tearing of the glenoid labrum.  Mild scapular winging may indicate glenohumeral instability.


Treatment of laxity may include push ups in various positions that will strengthen areas of laxity; i.e. pushup against a volley ball on the wall which trains proprioceptive as well as strength.

Dugas's Test
· Patient seated with arms at sides. Patient places the hand of the symptomatic shoulder on his/her opposite shoulder and attempts to touch the chest with the elbow. 

· If the patient cannot touch the chest wall with the elbow, the examiner confirms this by gently applying pressure to the elbow, attempting to approximate it to the chest.  Presence of the sign indicates shoulder subluxation or dislocation.
Apprehension Test

With the patient seated in front of examiner slowly abduct and externally rotate the patient's symptomatic shoulder.  The patient will feel apprehension or alarm and will resist this maneuver. Perform this test slowly to prevent risk of dislocation of the patient's shoulder. 

Sulcus Sign:  subacromial-deltoid depression appears when humerus is tractioned inferiorly suggesting instability of the glenohumeral joint.

Tests for Dislocation/Instability

	Category
	Dysfunction
	Patient Position
	Test
	Positive Findings

	Load and Shift Maneuvers/ 

drawer

tests
	Multi-directional Instability
	seated
	Patient is forward flexed with elbow at side.  Dr. stabilizes the spine of the scapula and coracoid with one hand.  The other hand pushes and pull the humerus anterior, posterior and inferior
	Laxity in one direction or multidirectional instability

	Push I pull test 
	Posterior Instability
	Supine 
	Flex patient's elbow to 90 degrees 

Externally rotate and abduct the patient's arm to 90 degrees 

Dr. pulls on the wrist to distract the shoulder while the other hand pushes posteriorly at the proximal humerus 


	Subluxation may occur As the arm is taken out of horizontal adduction into neutral, the head ma~ slip back into place 

	Jerk test (Seated Norwood test) 
	
	Seated 
	The patient's arm is forward flexed to 90 degrees with the elbow bent 90 degrees. Dr. directs a force from P to A through the shoulder While maintaining the posterior load, the Dr. horizontally adducts the arm 
	Subluxation or dislocation is likely Apprehension is less likely 

	Protzman test
	Anterior instability
	Seated
	Abduct and support the patient's shoulder to 9C degrees of abduction 

Dr. pushes the posterior humeral head anteriorly while the other hand palpates for anterior movement 
	Anterior movement 

	Feagan test
	Inferior and multi-directional instability
	Seated 
	Dr. abducts the patient's shoulder to 90 degrees and rests it on Dr.'s shoulder 

Dr. uses both hands to push down on the proximal humerus 
	Reproduction of subluxation or Palpable bounce 

	Glenoid Labrum 

Signs I Test

Usually associated with damage to the capsule
 
	Clunk Test

Both Clunk and Kocher should be performed several times
	Supine
	Abduct the shoulder to 120 degrees  or  more and  apply an A to P force to the humeral head while circumducting and/or rotating the shoulder 
	A clunk or click is felt by the patient, usually deep in the shoulder Often there is a painful catch before the clunk sensation 

	
	Kocher Maneuver 
	Seated 
	Distract the patient's arm from the bent elbow while maintaining slight external rotation and abduction then passively adduct the arm at the elbow followed by internal rotation 
	A clunk or click is often felt in the presence of a glenoid labrum tear 

	
	Superior labrum 

A to P (SLAP) test 
	Seated
	Patient's shoulder is abducted and externally rotated (palm up) with elbow extended . Downward pressure is applied to the proximal forearm as the patient resists 
	Reproduction of symptoms Snapping, clicking or giving way secondary to pain 


Radiography 

In any degree or direction of rotation of the head of the humerus, there is never normally greater than 6mm distance of the humeral head from the glenoid fossa.  A greater than 6mm distance is termed a "positive rim sign" and is indicative of shoulder dislocation.

Shoulder Dislocations

· Anterior: Shoulder dislocations are usually anterior and may be difficult to see on AP views.
· anterior - subcoracoid - most common type

· anterior – subglenoid

· posterior - in practically all posterior dislocations of the shoulder, there is an associated fracture of the medial humeral head.

· luxatio erecta - arm upward

· "Hill-Sachs sign" or "Hatchet sign":  This is a notched-out area of the humeral head due to chronic dislocation and is caused by the humeral head hitting the acromion process.

Shoulder Dislocations with Fracture

· anterior - with avulsion of the greater tuberosity of the humerus - most frequent.

· anterior - with abduction fracture of the humerus.

· posterior - with abduction fracture of the humerus.

· superior - with fracture of the acromion process.

· old fracture with muscle atrophy and pseudo dislocation.
Rotator Cuff

Rotator Cuff Muscles


Since rotator cuff injuries are potentially serious, you need to be able to distinguish rotator cuff disease from the more benign problems of the biceps tendon, deltoid, pectorals, etc. Risk factors for rotator cuff injury includes repetitive positions, torsional motions, poor postural alignment and subacromial spurs which are very common with aging, obesity and instability.

Scaption is a term used to describe abduction in the coronal plane in alignment with the orientation of the scapula. This position is commonly recommended as the testing position of muscles rather than the straight coronal abduction movement of abduction.

	Muscle
	Proximal Insertion
	Distal Insertion
	Action
	Position for Muscle Strength Testing  

	Supraspinatus 
	Supraspinatus fossa of the scapula 
	Upper part of the greater tubercle of the humerus (travels under the acromion process and the lateral clavicle to get there) 
	Arm abduction: prevents downward displacement of the head of the humerus at rest 
	"Empty Can" test: With the thumb pointing down and the arm in scaption (about 90( abduction and 30( anterior from coronal plane), patient resists examiner’s attempt to push the wrist toward the floor. 

"Full Can" test: Place patient's arm at 90( abduction in scaption with 45( external humeral rotation. 

	Infraspinatus 
	Medial two-thirds of the infraspinous fossa below the spine of the scapula and from adjacent fascia 
	Posterior aspect of the greater tuberosity of the humerus 
	Externally rotates the humerus with the arm in any position. Helps stabilize the head of the humerus in the glenoid cavity during upward movement of the arm Upper fibers help to abduct the arm Lower fibers help to adduct the arm 
	Both muscles tested in combination: 

A. Place the patient's arm at his/her side and internally rotate the humerus 45(
B. Place the patient's arm at 90( abduction in scaption with the elbow at 30(; there is no humeral rotation 



	Teres Minor 
	Dorsal surface of the scapula 1ear its axillary border Aponeuroses which separate it from the infraspinatus and teres major muscles 
	Lower most impression on the greater tubercle of he humerus 
	Externally rotate the arm at the shoulder in any position. Helps to stabilize the head of the humerus in the glenoid cavity during arm movement. Weak adduction 
	

	Subscapularis 
	Most of the inner (anterior) surface of the scapula, filling the subscapular fossa 
	Passes across the front of the shoulder joint via a tendon, which attaches to the lesser tubercle on the anterior aspect of the humerus 
	Internally rotates the arm adducts the arm Helps hold the head of the humerus in the glenoid fossa Counteracts the deltoid's tendency to upwardly displace the humerus during abduction
	Patient's arm is positioned in scaption with no external rotation and the elbow at 90 (; he/she attempts to internally rotate against resistance 


ORTHOPEDIC TESTS THAT FOCUS ON SPECIFIC MUSCLES
Location of a shoulder lesion can be narrowed down further with specific muscle testing. 

Scaption is a term used to describe abduction in the corona1 plane in alignment with the orientation of the scapula. This position is commonly recommended as the testing position of muscles rather than the straight coronal abduction movement of abduction.(46) 

	Muscle
	Test
	Position
	Description of the Test
	Positive Findings:

	Supraspinatus I infraspinatus tendonitis 
	Jobe's test 
	Seated
	Patient's arm is forward flexed to 90 degrees with the elbow bent to 90 degrees and internally rotated so that the forearm is parallel with the floor. Dr. applies downward pressure over the dorsal wrist at the patient resists 
	Reproduction of symptoms 

	Biceps 
	Speed's test 
	Seated
	Patient’s shoulder is forward flexed to 90 degrees with elbow extended and forearm supinated Dr. attempts to further extend the forearm (push the extended arm down to the floor) while patient resists 
	Reproduction of symptoms due to impingement 

	
	Transverse humeral ligament test 
	Seated
	Dr subluxates the patients biceps tendon from the bicipital groove by abducting the arm 90 degrees, flexing the elbow 90 degrees and bringing the shoulder into external rotation. The Dr. palpates the biceps tendon and internally rotates the shoulder, which replaces the biceps tendon in the groove 
	Palpable clicking, pain or movement of the biceps tendon 

	Subscapularis 


	Lift off test 
	Seated
	Patient actively places the back of his or her hand against the small of the back, with the forearm parallel to the floor  Ask the patient to actively lift the forearm straight off his or her back, keeping the forearm parallel to the floor 
	Ability to lift off with pain indicates tendonitis or dysfunction Inability to lift off indicates disruption or the subscapularis tendon 

	
	Gerber push- off test 
	Seated
	Patient actively places the back of his or her land against the small of the back, with the forearm parallel to the floor. Patient actively internally and externally rotates the forearm while Dr. resists 
	Jain indicates subscapularis strain! tendonitis dysfunction, rupture, or capsular tear 

	Scapula- humeral 
	Field goal test 

	prone
	Place patient's shoulders at 90 degrees of abduction and 90 degrees of flexion, parallel to the floor  In sequence, the patient actively retracts the scapula together, then horizontally extends the arms then externally rotates the shoulders 
	Inability to retract the scapula fully or to perform the three required motions in sequence Pain at any point during the test 


Codman's/ Drop Arm Test
With the patient seated in front of examiner abduct the patient’s symptomatic arm slightly more than 90(. Quickly remove support, forcing the patient’s deltoid to contract.  An alternative test instructs the patient to slowly lower the abducted arm and watches for smooth movement as the arm lowers.
Shoulder pain and a hunching of the shoulder indicates a positive test and is due to absence of rotator cuff function specifically due to rotator cuff tear. 

Supraspinatus Tendonitis Test

· Patient seated. Examiner instructs patient to abduct his/her arm against resistance

· Pain over the insertion of the supraspinatus tendon indicates degenerative tendonitis 

Apley's Scratch Test

Instruct the seated patient to place the hand of the symptomatic arm behind the head and touch near the opposite scapula, placing the arm in external rotation and abduction. Next, patient places hand of the asymptomatic shoulder behind the back and attempts to touch near the opposite scapula or other hand, placing the arm in medial rotation and adduction.  Compare with switching hand positions.  

Repeat the motions 10- 20 times if the complaint is associated with repetitive motion.  Have the patient sustain the position for 10-60 

seconds if the complaint is associated with static positions.   If either position exacerbates the patient's pain, this indicates degenerative tendonitis of one of the tendons (usually supraspinatus) of the rotator cuff. 

Impingement

The subacromial space or arch is bordered by the acromion and coracoacromial ligament anterosuperiorly and the superior aspect of the humeral head inferiorly. It contains the tendons of the rotator cuff and biceps and the subacromial bursa. The coracoacromial arch is formed by the coracoacromial ligament. It creates a functional space that is occupied by the tendons of the rotator cuff, biceps, and the subdeltoid bursa. 


Impingement occurs against the anterior edge and undersurface of the anterior third of the acromion, the coracoacromial ligament, and sometimes the acromioclavicular joint. The tendons usually affected by impingement are the biceps and supraspinatus tendons, an important aspect to remember when evaluating the acromioclavicular joint. The zone of impingement is 90-180( shoulder flexion.

Impingement is increased by internal rotation of the humerus, which jams the greater tuberosity under the coracoacromial arch. Risk factors include repetitive potions at 90-180( degrees flexion.  If the arm is slightly interior rotated (palm down) and the shoulder is repeatedly flexed causing the greater tuberosity of the humerus to compress against the acromion.  Common in rowing motions (rowing machine, kayaking, etc) with bad form (pulling with the side where the paddle in the water rather than pushing with the opposite side), basketball players (guarding).  


The posture associated with impingement includes internal rotation of the humerus, shoulder elevation, scapular protraction and thoracic flexion.


Impingement can cause bursitis, supraspinatus tendonitis, calcific tendonitis or tear of bicipital tendon.  Subacromial spurs or instability can increase the likelihood of impingement.  To properly treat, the arm needs to be kept  out of 90-180( degrees flexion. 

Impingement Sign 

With the patient seated with arms at sides, slightly abduct the patient's affected shoulder and move it through forward flexion, causing jamming of the greater tuberosity against the anteroinferior acromion surface.  A positive sign is indicated by shoulder pain and is a significant finding for overuse injury to the supraspinatus and sometimes the biceps tendon.
Maximal Abduction-Painful Arc Test

Passively or actively abduct the shoulder through a range of no abduction to maximal abduction.  A positive test is indicated by pain through a range of 60(to 120( with less or no pain before and after this range. 

Maximal Flexion- Neer's Test 



Passively flex and externally rotate the patient's shoulder with elbow extended to end range while attempting to jam the humerus up under the acromion arch. A positive test is indicated by pain at the end range and indicates AC arthropathy.  Pain at 60( to 120( suggests subacromial impingement, possibly due to supraspinatus, biceps or subacromial bursa inflammation.

Hawkin-Kennedy Test 



Flex the patient's shoulder is to 90( with the elbow bent to 90( and internally rotated so that it is parallel with the floor.  Support the arm at the elbow with one hand while the other applies more internal rotation by pressure on the patient's dorsal wrist .  End-range pain felt anteriorly indicates coracoacromial impingement.
Acromioclavicular joint
The AC joint is stressed in most Full end-range positions of elevation, Forward flexion and horizontal adduction. 

	Test
	Position
	Description of the Test 
	Positive Finding 

	Shultz test 
	Seated
	Patient's arm is at his or her side with elbow flexed to 90 degrees and Dr. supporting the elbow  Dr. directs pressure upward along the long axis of the humerus while stabilizing the AC joint with the other hand 
	Movement with second or third degree AC separation Pain, especially with osteoarthritis 

	Squeeze test 

(Follows Neer test) 
	Seated
	Dr’s hands are cupped over the involved shoulder, with one hand over the spine of the scapula and the other over the clavicle, and squeezed together to approximate the AC joint 
	Pain may indicate acute inflammation or chronic osteoarthritis Unusual movement or relief 01 symptoms may indicate an acute or chronic separation 

	Adduction stress test  (crossover test)
	Seated
	Dr. horizontally adducts the patient's arm to end range 
	Compression causes pain in the area of the AC joint 


Adhesive Capsulitis:  
· maintain flexibility, passive ROM by using an object grasped by both hands (such as a cane).  
Hang arm down while 


prone and make small circles, figure eights; fingers crawling up the wall.



