
© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(2):2293-2303 | http://dx.doi.org/xxxxx

Introduction

Shoulder pain and weakness, which can result in limitations 

in performing activities of daily living, are among the 

most common musculoskeletal complaints at primary care 

centers, with reported prevalence rates ranging from 7% 

to 26% (1,2). Rotator cuff disorders adhesive capsulitis, 

superior labrum anterior to posterior lesions, lesions in the 
biceps, acromioclavicular (AC) joint disease, and instability 
are some common shoulder conditions. Identifying a 
specific shoulder pathology may be challenging, considering 
the numerous structures involved in shoulder function. 
Specific tests are used to reproduce symptoms and signs 
that would help physicians identify the pathology of the 
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shoulder problem. This article aims to review shoulder 
anatomy and describe special tests used to evaluate common 
shoulder conditions in order to facilitate accurate diagnosis 
and guide proper treatment of these conditions.

We present the following article in accordance with the 
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/apm-20-1808). 

Anatomy

To better understand shoulder pain and distinguish between 
the normal and pathologic conditions of the shoulder, 
physicians must first understand normal shoulder anatomy 
and function (1). This understanding can aid physicians 
when examining structures around the shoulder joint. 

The shoulder consists of three bones and four joints. 
The shoulder girdle consists of the clavicle, scapular, and 
humeral head. Among the joints of the shoulder, which 
are the glenohumeral, sternoclavicular, acromioclavicular, 
and scapulothoracic joints, the glenohumeral joint is the 
major shoulder joint that involves a complex articulation 
between the humeral head and the glenoid cavity of the 
shoulder girdle. It is a ball-and-socket joint, where only 
25% of the humeral head articulates with the glenoid 
fossa, forming an extremely shallow articulation (3). This 
makes the shoulder the most mobile joint in the body, 
and also, unstable. The rim of the glenoid is covered with 
the labrum, a fibrocartilage ring, which helps improve 
stability. Histologically, it consists of dense fibrous tissue. 
The labrum in the superior half of the glenoid is typically 
triangular in shape. About half of the biceps tendon fibers 
attach to the superior glenoid tubercle while the other 
half attach to varying degrees to the labrum, anterior and 
posterior to the superior glenoid tubercle (4). 

The muscles around the shoulder include the deltoid, 
pectoralis major and minor, biceps brachii, triceps brachii, 
teres major, latissimus dorsi, and rotator cuff, which attach 
to the scapula, humerus, and clavicle. They provide a wide 
range of motion (ROM) and protect the glenohumeral joint. 
Different forces with different intensities and directions over 
the humeral head are delivered by the deltoid, biceps brachii, 
and rotator cuff muscles (5). The rotator cuff consists of 
four muscles; the supraspinatus, infraspinatus, subscapularis, 
and teres minor. Individually, the supraspinatus (abduction), 
subscapularis (internal rotation), infraspinatus, and teres 
minor (external rotation) are involved in a variety of 
shoulder movement. Their main role is to stabilize the 
shoulder and shoulder complex. The supraspinatus and 

subscapularis tendons are susceptible to impingement by 
various structures around them, such as the acromion, 
coracoacromial ligaments, acromioclavicular joint, or 
coracoid process. Subacromial impingement refers to an 
encroachment on the subacromial tissues due to narrowing 
of the subacromial space, which includes structures such as 
the supraspinatus tendon, the subacromial bursa, the long 
head of the biceps brachii tendon, and the joint capsule (6). 
Sustained impingement can trigger inflammatory changes 
that may progress to tendinosis and degeneration of these 
tendons, which may further proceed to tendon weakness 
and tear (7). Tears in the articular side of the rotator cuff 
are commonly associated with intrinsic degenerative 
changes, and those in the bursal side are commonly caused 
by subacromial impingement with a mildly degenerated 
rotator cuff (8). In other words, subacromial impingement 
syndrome is a continuum ranging from the inflammation of 
the subacromial bursa (subacromial bursitis) to rotator cuff 
tendinopathy and tears (9). 

The nerves of the brachial plexus and subclavian vessels 
travel along the anterior courses along the anterior shoulder 
girdle between the first rib and clavicle. The brachial plexus 
originates from the nerve roots C5-T1 and divides into 
trunks, divisions, cords, and branches as it courses anteriorly 
and laterally toward the distal arm (1). It is usually found 
below the clavicle. The suprascapular nerve emerges from 
the upper trunk of the brachial plexus and travels along 
the superior scapula through the suprascapular notch and 
provides motor branches to the supraspinatus muscle. 
Then, it travels along the spinoglenoid notch and into the 
infraspinous fossa, where it supplies innervation to the 
infraspinatus muscle (10) A suprascapular nerve block was 
found to be useful in reducing postoperative pain in patients 
who underwent shoulder surgery (11). Compression of the 
nerve, for example, due to a paralabral cyst, can occasionally 
occur at the spinoglenoid notch, which triggers denervation 
of the infraspinatus muscle, resulting in its atrophy. The 
subscapular nerves branch out from the posterior cord to 
innervate the subscapularis muscle, as the axillary nerve 
travels to the posterior side of the shoulder through the 
quadrangular space. The quadrilateral space is bounded 
superiorly by the teres minor muscle, inferiorly by the teres 
major muscle, medially by the long head of the triceps, 
and laterally by the humeral shaft (12). The axillary and 
posterior humeral circumflex artery runs through the 
quadrilateral space. Compression of these structures by 
fibrous bands, trauma, or hypertrophy of a muscular border 
leads to quadrilateral space syndrome. This syndrome is 
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characterized by the weakness or tenderness of the deltoid 
and teres minor muscles, pain over the anterior aspect of 
the shoulder, and paresthesia of the upper extremity (13,14). 
Isolated teres minor atrophy or deltoid atrophy has been 
reported to be a relatively common shoulder pathology with 
distinct features from quadrilateral space syndrome (15). 
The axillary nerve is susceptible to injury in open-shoulder 
procedures (1). The musculocutaneous nerve branches 
out from the lateral cord and innervates the biceps brachii 
and brachialis muscles. The shoulder can be injured in the 
deltopectoral approach during open-shoulder surgery or 
manipulation of the conjoint tendon (1).

The movement of the shoulder relies on various 
structures around the shoulder joint, such as the bones, 
ligaments, tendons, muscles, and nerves. A detailed 
understanding of the anatomy of the shoulder is necessary 
to address the etiology of shoulder problems.

Physical examination

The physical examination of the shoulder begins with 
history taking, inspection, palpation, assessment of ROM, 
muscle strength tests, and physical examination tests to 
obtain important diagnostic clues. First, it is important to 
take a detailed history, which can guide further necessary 
exams to identify the pathology of any shoulder problem. 
History taking is important to rule out extrinsic etiology 
of shoulder pain, which is usually represented by pain 
that is difficult to localize and not affected by passive and 
active ROM. A history of trauma is likely to be related with 
fractures or dislocations. Typical questions to assess the 
characteristics of shoulder pain should include the duration, 
quality, associated symptoms, radiation, and aggravating 
and alleviating factors. It is also important to be aware of 
the patient’s age when assessing the shoulder problem; 
traumatic injuries are frequently observed in young adults 
whereas rotator cuff diseases and adhesive capsulitis are 
common in the elderly (16). 

The next important step is inspection, which involves 
looking at the entire shoulder with proper exposure. The 
patient should be inspected both anteriorly and posteriorly (7). 
The examiner should look for asymmetry between the affected 
and unaffected sides of the shoulder. Presence of atrophy, 
deformity, ecchymosis, swelling, wounds, scarring, and redness 
of the skin should be noted (16). In cases of massive rotator 
cuff tears, the humeral head can be seen as a bulge anteriorly 
within the shoulder (7). Any abnormalities seen on the affected 
side should be compared with the contralateral side. 

Palpation is another important step. Finding areas of focal 
tenderness is important; for instance, tenderness in certain 
areas may represent acromioclavicular osteoarthritis, bicipital 
tendinitis, or rotator cuff disorders (17). Pain induced by 
deep palpation of the lateral deltoid inferior to the acromial 
process may reflect the presence of supraspinatus tendinitis 
or rotator cuff tear (14). Palpation of both shoulders is 
usually recommended, considering that certain structures 
of the shoulder can induce pain on palpation in the affected 
shoulder. Specific positions improve the reliability of 
palpation. For example, the modified Crass position is 
recommended for evaluation of the supraspinatus tendon (18).  
In this position, the dorsal aspect of the ipsilateral hand is 
placed behind the buttock, with the arm hyperextended and 
internally rotated. This pulls the supraspinatus tendon out 
from the acromion and allows improved visualization. The 
greater tuberosity is located slightly anteriorly, which is easy 
to localize (19). The supraspinatus tendon is easily visualized 
by ultrasonography in this position, which allows accurate 
identification of a tear. 

Assessment of shoulder ROM should include both 
active (unaided) and passive (with assistance from the 
examiner) movements. Loss of both may indicate adhesive 
capsulitis, whereas loss of only active ROM reflects 
shoulder impingement. The ROM includes forward flexion 
from 150° to 180°, extension from 40° to 60°, abduction 
from 150° to 180°, and external rotation from 60° to 90°. 
Internal rotation is assessed by the vertebral level that 
hand can reach. The vertebral level of superior scapular 
border is about T4, the inferior scapular border is about 
T7, and the iliac crest is about the L4. The ROM of the 
affected side should also be compared with the unaffected 
side. It is important that the examiner stabilizes the scapula 
to evaluate true ROM of the glenohumeral joint. The 
scapulothoracic movement in relation to the glenohumeral 
joint movement during arm elevation is also important. The 
scapulohumeral rhythm is the ratio of the glenohumeral 
motion to the scapulothoracic motion. The ratio is 
commonly found to be 2:1, but scapula motion is reported 
to be highly variable in normal subjects and patients 
with symptomatic shoulder disease (20). Restoration and 
optimization of the scapulohumeral rhythm is a major goal 
in rehabilitation as it is important for shoulder function (21).  
ROM measurements can be affected by various body 
positions, such as sitting, standing, or supine positions (22). 
The sitting position may be useful for measuring a person’s 
shoulder mobility during the performance of a functional 
task and to observe abnormal compensatory strategies. 
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The supine position can be reliable as it controls for the 
confounding variable of pelvic position and eliminates the 
effects of gravity. Some physicians prefer to limit scapular 
movement to isolate glenohumeral movement while 
others do not, and the amount of motion measured may 
be different depending on whether the patient was sitting 
or lying supine (23). Patients with deltoid weakness may 
achieve greater ROM in the supine position than in the 
sitting position, as the force of gravity assists the motion 
after 90°. Similar intrarater reliability was reported when 
the shoulder ROM measurements were taken in the sitting 
or supine positions in a previous study by Sabari et al. (22). 
This study suggested that shoulder ROM must be measured 
in a consistent position and that the position of testing 
should be routinely recorded.

Physical examination tests

Physical examination tests for shoulder problems include 
muscular strength tests and provocative tests. Strength test 
is usually performed by comparing the shoulder muscles of 
the affected side and contralateral side. Physical examination 
tests of the shoulder are performed for diagnosing various 
shoulder diseases. Sensitivity, specificity, and likelihood 
ratios are used to provide data on the diagnostic accuracy of 
these tests. Sensitivity represents the proportion of actual 
positive results and specificity represents the proportion 
of negative results. Likelihood ratio (LR) is used to assess 
the clinical usefulness of a diagnostic test. The sensitivity 
and the specificity are combined in the LR into a ratio that 
quantifies the probability of the presence or absence of 
a disease in a negative or positive test. The positive LR+ 
is the probability of the condition being present when 
the test is positive whereas the negative likelihood ratios 
(LR−) is the probability of the condition being present 
when the test result is negative. An LR >1 indicates that 
the test result confirms the presence of a disease, whereas 
an LR <1 indicates that the result confirms the absence of 
a disease (24). A large LR+ indicated that the condition is 
highly likely to be present, and a small LR− reflects that the 
condition is highly unlikely to be present. The diagnostic 
accuracy of physical examination tests is usually considered 
acceptable if LR+ ≥2 or LR− ≤0.50 (25).

Rotator cuff disorders 

Rotator cuff disease is a continuum of shoulder pathologies 

progressing from mild impingement to partial tear, full-
thickness tear, massive tear, and, finally, arthropathy of the 
rotator cuff (26). Chronic impingement syndrome usually 
involves tears beginning on the bursal surface or within the 
tendon. Rotator cuff tears are prevalent, with asymptomatic 
cuff abnormalities reported in 30% of patients older 
than 60 years (27). The physical examination of patients 
with suspected rotator cuff disorders should include an 
evaluation of the cervical spine. Problems originating in the 
cervical spine are frequently misdiagnosed as symptoms of 
the shoulder and it is often clinically difficult to determine 
the exact source of pain (28). Assessment of both active 
and passive ROM is important as mentioned previously. 
Loss of active ROM with relative preservation of passive 
ROM is likely to suggest shoulder impingement or rotator 
cuff injury. Restriction of both passive and active ROM 
may indicate the presence of adhesive capsulitis, which 
may also be observed in impingement tests (25). Strength 
testing of the rotator cuff muscles should be performed to 
detect weakness that may result from a rotator cuff tear or 
tendinitis.

Subacromial impingement test 
Subacromial impingement refers to the rotator cuff 
tendons and bursa being pinched between the greater 
tuberosity of the humerus, acromion, and coracoacromial 
ligament with arm elevation (29). First, in the painful 
arc test, the patient is instructed to elevate the arm in 
the scapular plane. Provocation of pain between 70° and 
120° during elevation yields a positive test (25). Second, 
the Neer’s impingement test is performed with the 
examiner using one hand to fix the scapula, while with the 
other hand, the patient’s arm is elevated and internally  
rotated (29) (Figure 1A). The pain is provoked as the 
greater tubercle contacts the roof of the shoulder joint 
and the volume of the subacromial space is decreased. The 
test result is positive if pain is present around the anterior 
shoulder. Third, the Hawkins-Kennedy impingement 
test is performed with the patient’s arm and elbow flexed 
to 90° (29) (Figure 1B). The test result is positive when 
there is pain around the anterior or lateral shoulder as 
the examiner internally rotates the arm. This test narrows 
the subacromial space between the greater tubercle and 
the coracoacromial ligament. These two tests have shown 
high sensitivity rather than specificity (29,30) and are 
recommended for ruling out subacromial impingement 
when negative (Table 1).
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Figure 1 (A) Neer impingement test. (B) Hawkins-Kennedy impingement test. (C) Empty can test. (D) Lift-off test. (E) Resisted external 
rotation lag sign. (F) O’Brien test. (G) Crank test. (H) Speed test. (I) Yergason test. (J) Apprehension test. (K) Anterior and posterior drawer 
test. (L) Sulcus sign.

Tendon integrity test 
Supraspinatus 
The evaluation of the supraspinatus muscle, which is 
commonly affected in rotator cuff injury, is performed with 
the empty can test, also known as Jobe’s test. The arm is 
abducted to 90° and the shoulder is internally rotated with 
the forearm maximally pronated, making the thumb point 

down (Figure 1C). A positive result is pain or weakness of 
the arm as the examiner applies downward force to the arm. 
The test showed high sensitivity and specificity with LR+ 
of more than 2 and LR− of less than 0.5 (1,25,39) and is 
recommended as a screening and confirmatory test for large 
or massive full-thickness tear (Table 1). The test is repeated 
with the arm in external rotation, making the thumb point 
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upwards. This is known as the full can test.
Subscapularis
Four tests are commonly used to evaluate the subscapularis. 
First, the lift-off test, also known as the Gerber test  
(Figure 1D), is performed. The arm is internally rotated with 
the elbow flexed and the hand is placed on the lumbar spine. 
A positive result is the inability to lift the dorsum of the 
hand off the back without using the triceps muscle. Second, 
the belly-press test, which is also called the Napoleon sign, 
can be performed, which involves resting the hand on the 
abdomen with arm internally rotated and elbow flexed with 

the wrist in neutral position. A positive result is the inability 
to maintain the elbow forward and the wrist neutral when 
the patient is asked to press the abdomen. Third, the belly-
off test is performed with the elbow in flexion to 90° with 
the palm over the belly. The examiner moves the elbow 
forward, placing the arm into maximum internal rotation of 
the shoulder. A positive result is inability to keep the wrist 
straight and maintain the position of internal rotation as 
the examiner releases the wrist. Fourth, the bear hug test 
is performed by asking patient to grasp the contralateral 
shoulder with the affected arm in forward flexion and 

Table 1 Diagnostic value of physical examination tests for shoulder

Name of special test Sensitivity (%) Specificity (%) LR+ LR−

Impingement tests

Neer impingement test (30) 72 60 1.79 0.47

Hawkin’s test (30) 80 56 1.84 0.35

Painful arc (30) 53 76 2.25 0.62

Rotator cuff tests

Empty can test (31) 88 70 2.93 0.17

Lift-off test (32) 18 92 2.3 0.89

Belly-press test (32) 25 97.9 11.90 0.77

Belly-off test (30) 86 91 9.67 0.14

External rotation lag sign (33) 97 93 6.33 0.7

Hornblower’s test (34) 93 72 12 0.05

SLAP tests 

O’Brien test (30) 67 37 1.06 0.89

Crank test (30) 34 75 1.36 0.88

Biceps tendon tests

Speed test (35) 54 81 2.77 0.58

Yergason’s test (35) 41 79 1.94 0.74

Upper cut test (35) 73 78 3.38 0.34

AC joint tests

Palpation of AC joint (36) 96 10 1.07 0.40

Instability tests

Apprehension test (37,38) 71.7–98.3 71.6–96.0 3.46–20.22 0.02–0.29

Jobe relocation test (37,38) 81–96.7 78.0–92 4.39–10.35 0.04–0.20

Load and shift test (38) 71.7 89.9 7.10 0.32

Anterior drawer test (37,38) 53–58.3 85–92.7 3.57–7.95 0.45–0.56

LR+, positive likelihood ratios; LR−, negative likelihood ratios; AC, acromioclavicular, SLAP, superior labrum anterior to posterior.
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elbow flexion across the anterior chest. A positive result 
is inability to maintain a downward force as the examiner 
applies resisted pull-off. The performances of the affected 
and healthy sides are compared. The lift-off and the belly-
press tests showed high specificities and LR+, and thus 
recommended as confirmatory tests (32,40). The belly-off 
test showed high LR+ (9.67) and low LR− (0.14), supporting 
the diagnosis of a subscapularis tear (30,41). 
Infraspinatus and teres minor
The evaluation of the infraspinatus muscle and teres minor 
is performed with resisted external rotation. The external 
rotation lag sign involves the arm positioned in 20° of 
flexion and the elbow flexed to 90° (Figure 1E). A positive 
lag sign is marked when the examiner externally rotates the 
arm to its maximum extent and patient is unable to maintain 
the arm in this position. This test showed high sensitivity 
and LR+ and low LR− and is recommended as a screening 
test (25,31,39). It was reported to be useful in detecting 
a combined full-thickness tear of the supraspinatus and 
infraspinatus with high LR+ (13.36) and low LR− (0.03) (33).  
The Hornblower’s test, also known as the Patte test, is 
also performed. The arm is passively abducted with elbow 
flexion to 90° with the examiner’s support. The patient is 
asked to rotate the arm externally. A positive result is the 
inability to maintain the position. The Hornblower’s test 
was recommended as a screening and confirmatory test, as 
it showed high sensitivity, specificity, and LR+ and low LR− 
(34,40). Both the infraspinatus and teres minor muscle help 
stabilize the glenohumeral joint and contribute to external 
rotation of the humerus. It is hard to clearly distinguish 
the teres minor from the infraspinatus, as they both share 
similar function. Therefore, it is often difficult to identify 
the weakness of the isolated infraspinatus or teres minor 
based solely on physical examination (14).

Superior labrum anterior to posterior lesions 

In superior labrum anterior to posterior (SLAP) lesions, 
the labral tear extends anteriorly from the posterior 
superior labrum and the superior labrum detaches along 
with the biceps tendon (42). SLAP lesions are often 
assessed using the O’Brien test. The patient’s arm is flexed 
to 90° and slightly adducted with the forearm pronated 
and internally rotated, making the thumb pointing down 
(Figure 1F). A positive result is pain or weakness when 
the examiner applies downward force on the arm. The 
test is continued by externally rotating the arm with 
forearm supination, making the thumb point upwards. 

Again, the examiner applies downward force on the arm. 
If pain is reduced in this position, labral pathology may 
be suspected. The Crank test is performed in suspected 
labral tears (Figure 1G). The patient lies supine with the 
arm elevated to 160° in the scapular plane. An axial load 
is applied to the glenohumeral joint as the humerus is 
internally and externally rotated. A positive result is pain 
with or without a click. Both tests are commonly used as 
examination tests for SLAP tears but both tests showed 
insufficient evidence to accurately predict SLAP lesions 
with moderate sensitivities and specificities across previous 
studies (36,40,43). 

Lesions in the biceps tendon 

Lesions in the long head of the biceps tendon can cause 
pain in the anterior shoulder. The evaluation of the long 
head of the biceps tendon begins with palpation. The speed 
test is performed with the patient’s shoulder flexed, elbow 
extended, and forearm supinated (Figure 1H). The examiner 
applies a downward force to the arm. If pain is present along 
the biceps tendon or within the bicipital groove, the test 
result is considered positive. The Yergason test is also used 
to identify lesions in the long head of biceps tendon. This 
test is performed with the patient’s arm adducted in neutral 
rotation and elbow flexed to 90° (Figure 1I). The test result 
is considered positive if pain is present in the biceps tendon 
or bicipital groove with resisted supination, with high LR+ 
(3.0) (44). Both the speed test and Yergason test are being 
increasingly used in diagnosing unstable SLAP lesions (30).  
Additionally, the upper cut test is performed to detect 
lesions in the biceps tendon by having the patient make a 
fist with the elbow flexed 90° with forearm supination. The 
examiner resists against the patient’s fist with his or her 
hand as the patient brings his or her hand up and toward the 
examiner’s chin. In a previous study by Ben Kibler et al. (35),  
the upper cut and speed test reported LR+ of 3.38 and 2.77, 
respectively, and the upper cut, Yergason, and speed tests 
are reported to have high specificities. 

Acromioclavicular joint disease 

The evaluation of the acromioclavicular AC joint begins 
with palpating over the AC joint. The AC joint is a gliding 
or plane-style synovial joint, formed at the junction of the 
clavicle and acromion. A well-known test for the evaluation 
of AC joint is the O’Brien test, which has been mentioned 
previously. In SLAP lesions, the pain is felt deep inside 
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the shoulder, whereas in AC joint disorder, pain is felt on 
top of the shoulder, on testing with the thumb pointing 
downwards. The AC joint is also evaluated with the cross-
body adduction test. The arm and elbow are extended across 
the chest by the examiner. A positive test result is anterior 
shoulder pain or pain around the AC joint. Tenderness on 
palpation of the AC joint, which seems to be the easiest and 
the most effective method, was recommended as a screening 
test for AC joint disease as it showed high sensitivity (96%) 
and low LR− (0.4) (31,45).

Instability 

Glenohumeral instability frequently occurs in young adults. 
The glenohumeral joint is very mobile and has a wide 
ROM. To protect the joint, the shoulder has various static 
and dynamic stabilizers, which provide stability in various 
positions (36). Instability is a pathologic process that involves 
a symptomatic increase in humeral head translation relative 
to the glenoid. This leads to pain, impairment of physical 
function, and weakness (1). When shoulder instability is 
suspected, the examiner should also look for evidence of 
excessive laxity and translation. The Beighton score is used to 
quantify joint laxity and hypermobility. It is a nine-point scale 
and its diagnostic thresholds vary from 4 to 6 or above (46). 
It is important to address the presence of general hyperlaxity 
because shoulder dislocation may manifest as the first 
symptom of joint hypermobility syndrome, such as Ehlers-
Danlos or Marfan’s syndrome (47). Physical examination tests 
for instability should always include comparison with the 
contralateral shoulder. 

Anterior/posterior instability 
The evaluation of anterior instability is performed with the 
apprehension test. The patient stands or lies supine with 
the arm in abduction and elbow flexion to 90°. The arm 
is placed off of the bed as the examiner applies external 
rotation force, stabilizing the scapula (Figure 1J). The 
evaluation of posterior instability is performed with the 
shoulder flexed forward to 90° maximally and internally 
rotated as the examiner applies a posteriorly directed 
force on the patient’s elbow. A positive test is patient’s 
report of apprehension or pain. The Jobe relocation test 
can be performed in a similar manner, placing a posterior 
force on the humeral head. A positive test is feeling relief 
of apprehension or pain. The load and shift test is also 
performed to detect anterior-posterior instability of the 
glenohumeral joint. With the patient seated with the hand 

resting on the thigh, the examiner’ stabilizes the scapula 
with one hand and uses the other hand to push the humeral 
head into the glenoid, generating the “load”. The examiner 
shifts the humeral head anteriorly and posteriorly. A positive 
result is excessive translation or feeling of apprehension. 
These tests showed high sensitivity (71.7% to 98.3%), 
specificity (71.6% to 96%), and LR+ (3.46 to 20.22) and 
low LR− (<0.5), and were useful for diagnosing shoulder 
instability (36-38). 

Another test performed to assess the amount of humeral 
head translation is the anterior and posterior drawer test. 
The patient lies supine, with the shoulder in 80–120° 
abduction, 0–20° flexion, and 0–30° external rotation. The 
examiner places one hand in the patient’s axilla with the 
fingers around the humerus and the other hand is placed 
over the lateral aspect of the upper arm (Figure 1K). Then 
the examiner pulls the humerus anteromedially (anterior 
glide) or posterolaterally (posterior glide). A positive test is 
pain, apprehension, and/or increased ROM. This test was 
recommended as a confirmatory test with high specificity 
and LR+ (37,38). 

Inferior instability 
The sulcus sign is evaluated to detect the presence of 
inferior instability of the glenohumeral joint. The examiner 
applies a downward force at the elbow on the patient’s 
relaxed upper arm (Figure 1L). A positive test is a sulcus or a 
depression visible between the lateral edge of the acromion 
and the head of the humerus. Although commonly used 
in clinical practice, the data on its efficacy for diagnosing 
inferior instability is unavailable (36). 

Combination of tests 

In some cases, isolated tests may be insufficient to achieve 
an accurate diagnosis. In such cases, the combination of 
special tests may improve the diagnostic accuracy of physical 
examination of the shoulder. For example, Michener et al. 
suggested that ≥3 positive results in the painful arc, Neer 
impingement, Hawkins-Kennedy impingement, external 
rotation resistance, or empty can test can confirm the 
diagnosis of subacromial impingement syndrome with high 
LR+ (2.93) and low LR− values (0.34) (30,48). Chew et al. 
suggested that a diagnosis of supraspinatus pathology may 
be accomplished with a cluster of three tests as follows: age 
>39 years, positive sign of painful arc, and self-reported 
clicking or popping with a high LR+ value (32.20) (49). 
Similarly, Litaker et al. also suggested that the presence 
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of the following 3 signs may suggest the presence of a 
rotator cuff tear: age ≥65 years, night pain, and weakness 
on external rotation with a high LR+ value (9.84) (50). A 
combination of the upper cut and speed tests was reported 
to be beneficial for detecting lesions in the biceps (36). 
The combination of these specific tests may be used to 
provide better accuracy along with comprehensive clinical 
examinations, including history and symptoms.

Imaging tests

Imaging modalities, including radiography, ultrasound (US), 
and magnetic resonance imaging (MRI), are often used 
for the evaluation of shoulder pathologies and facilitation 
of better diagnosis (51). Radiography provides important 
information regarding osseous structures and secondary 
signs of soft tissue pathology around the shoulder joint. 
In combination with symptoms and physical examination 
tests, radiographs can guide further imaging such as US and 
MRI. US enables visualization of soft tissues (e.g., tendons 
and muscles) and detection of fluids (e.g., in effusion and 
bursitis). The real-time capability of US also enables US-
guided injections. MRI is superior to US in visualizing 
osseous structures, the bone marrow, and the overlying 
cartilage (51). Both US and MRI are reported as highly 
accurate in the diagnosis of rotator tears (51,52). Although 
these modalities are considered as the gold standard for 
the evaluation of shoulder problems, they are frequently 
overused (53). It is also important for physicians to consider 
the costs of ordering imaging tests because a higher 
diagnostic accuracy, though beneficial, is not always needed. 
Unnecessary tests can be avoided by utilizing patients’ 
history and physical examination tests in approaching the 
underlying mechanisms of shoulder problems, which could 
mean substantial savings for an already stretched health care 
system (53). 

This review explored the diagnostic accuracy of special 
tests previously reported in the literature. Advanced imaging 
tests are highly beneficial, yet physicians must exercise 
prudence when ordering them. Imaging tests should be 
performed only when there is an additional need to confirm 
or reject suspected diagnoses derived from patients’ history 
and physical examination tests. Even so, physicians must 
realize that many studies describing physical examination 
tests are rather insufficient to make accurate diagnosis. 
There are limitations to physical examination tests 
because these tests are often operator-dependent and are 

dependent on a subjective outcome, such as a patient’s 
report of pain (29). In addition, physical examination tests 
may be nonspecific, as similar results can be produced 
by multiple shoulder entities (29). However, considering 
that imaging tests are time-consuming and expensive as 
previously mentioned, a combination of history and physical 
examination should be first considered before imaging 
tests are ordered. Further studies directly comparing the 
diagnostic accuracy of both physical examination tests and 
imaging tests are needed in the future.

Conclusions 

Shoulder pain is a common musculoskeletal problem 
that causes significant pain and disability. The evaluation 
of shoulder pain can be very complex, but it seems 
unnecessary and time consuming to perform every physical 
examination technique for every patient. The clinician 
should rather focus on choosing the best test, based on 
the patient’s history, to confirm a suspected diagnosis. 
These tests in isolation are insufficient to achieve an 
accurate diagnosis. The combination of the special tests 
may improve the diagnostic accuracy of the physical 
examination of the shoulder. Patient history and diagnostic 
imaging should be considered to improve the accuracy if 
necessary. 
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appropriately investigated and resolved. 
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