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Shoulder pain is a common problem that can pose
difficult diagnostic and therapeutic challenges for

the family physician. It is the third most common
musculoskeletal complaint in the general popula-
tion, and accounts for 5% of all general practitioner
musculoskeletal consults.1,2 The incidence of shoul-
der pain is 6.6 to 25 cases per 1000 patients, with a
peak incidence in the fourth through sixth
decades.3–6 Shoulder pain is second only to knee
pain for referrals to orthopedic surgery or primary
care sports medicine clinics.7,8 Furthermore, 8% to
13% of athletic injuries involve the shoulder and
account for up to 3.9% of new emergency depart-
ment visits.9,10

D I F F E R E N T I A L  
D I A G N O S I S
The challenge for the physician evaluating shoulder
pain is the myriad of etiologies and the potential for
multiple disorders. Compounding the challenge is a
lack of uniformity in the literature regarding diag-
nostic classification.11 As Table 1 shows, the age of
the patient will help focus the differential diagnosis.
Patients younger than 30 years old tend to have bio-
mechanical or mild inflammatory etiologies for their

pain such as atraumatic instability, tendinosis, and
arthropathies. Less than 1% of shoulder injuries in
persons younger than 30 years are complete rotator
cuff tears, which occur in 35% of patients older than
45 years with shoulder pain.12,13

The rotator cuff is the most commonly affected
structure in the shoulder, and subacromial impinge-
ment syndrome is the leading cause of rotator cuff
injury.4,12,14–16 Neer14 described 3 stages of shoulder
impingement that he estimated lead to 95% of rota-
tor cuff tears. Impingement can be caused by repet-
itive overhead activities, acute trauma, or subtle
instability (atraumatic instability). The current theory
is that inflammation of the rotator cuff tendons
and/or bursa, caused by irritation against the cora-
coacromial arch, can progress to a complete rotator
cuff tear over time.

Referred sources of shoulder pain should be
included in the differential diagnosis of shoulder
pain. Potential sources include cervical spondyloly-
sis, cervical arthritis, cervical disc disease, myocardial
ischemia, reflex sympathetic dystrophy, diaphrag-
matic irritation, thoracic outlet syndrome, and gall-
bladder disease.

U S I N G  T H E  H I S T O R Y
A N D  P H Y S I C A L  
E X A M I N A T I O N
As noted above, the likelihood of specific conditions
such as a complete rotator cuff tear varies with the
setting, age of the patient, and specialty of the physi-
cian.4,13,17,18 It is important to keep this pretest proba-
bility in mind while interpreting the history and
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A P P L I E D  E V I D E N C E

■ Shoulder pain is a common complaint seen
in primary care.

■ Subacromial impingement syndrome and
rotator cuff tears are the most common dis-
orders encountered.

■ The history and physical examination are
keys to most shoulder pain diagnoses, par-
ticularly when used in combination. 

■ Imaging studies are indicated for failed con-
servative therapy, severe shoulder pathology,
or unclear diagnosis.
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Common complaints include pain,
weakness, stiffness, instability, locking,
catching, and deformity.26 Determining
the duration of symptoms and mecha-
nism of injury will narrow the differ-
ential diagnosis. If trauma occurred,
the mechanism can determine radio-
logical needs. Aggravating and allevi-
ating factors should be reviewed,
including work, recreation, sports, or
hobbies. Night pain when lying on the
affected side and a history of trauma in
a patient older than 65 years both sug-
gest a rotator cuff tear, but no individ-
ual symptom is definitive for the diag-
nosis (Table 2).19 Pain with overhead
work may indicate impingement syn-
drome, especially if the patient is

symptomatic through the arc of 60 to 120 degrees.
The physical examination should include observa-

tion, palpation, range of motion (ROM), and provoca-
tive testing. Observation requires adequate exposure
of the shoulders bilaterally to identify any gross
deformities or abnormalities, including muscle atro-
phy, acromioclavicular joint disparity, or evidence of
trauma. Muscle atrophy of either the supraspinatus or
infraspinatus muscles is moderately predictive of rota-
tor cuff tears in the elderly population, with a posi-
tive predictive value of 81%. However, this sign is not

physical examination. For example, a positive empty
can test in a 50-year-old patient almost certainly rep-
resents a rotator cuff tear, whereas many younger
patients with this finding will not have a tear.
Moreover, certain components of the history and
physical examination are more indicative of disor-
ders while others are better at ruling them out. This
concept is represented by the positive and negative
likelihood ratios listed in Table 2.

The clinical evaluation begins with identification
of the chief complaint and a thorough history.

Differential diagnosis of shoulder pain

Primary care  Age (y) of presentation,
Diagnosis setting4,15 (%) Mean (SD)14

Subacromial impingement syndrome 48–72
Stage I (edema and hemorrhage) 16 23 (7)
Stage II (cuff fibrosis and partial tear) 42 41 (11)
Stage III (full-thickness tear) 15 62 (12)

Adhesive capsulitis 16–22 53 (10)
Acute bursitis 17
Calcific tendonitis 6
Myofascial pain syndrome 5
Glenohumeral joint arthrosis 2.5 64 (10)
Thoracic outlet syndrome 2
Biceps tendonitis 0.8

TA B L E  1

Use of history and physical examination to diagnose shoulder pain

Study quality 
History or maneuver (1A–5)* Sensitivity Specificity LR+ LR– PV+ PV–
Rotator cuff tear

History of trauma19 2B 36 73 1.3 0.88 72 37
Night pain19 2B 88 20 1.1 0.6 70 43
Painful arc17 2B 33 81 1.7 0.83 81 33
Empty can test18,20,21 1B 84–89 50–58 1.7–2 0.22–0.28 36–98 22–93
Drop sign21 1B 21 100 >25 0.79 100 32
Lift off test

(for subscapularis tears)21 1B 62 100 >25 0.38 100 69
Impingement

Hawkin’s test20,22 1B 87–89 60 2.2 0.18 71 83
Instability

Relocation test23 2B 57 100 >25 0.43 100 73
Augmented apprehension23 2B 68 100 >25 0.32 100 78

Labral tear
Crank test24 2B 91 93 13 0.10 94 90
Active compression test25 1B 100 99 >25 0.01 95 100

Acromioclavicular joint
Active compression test25 1B 100 97 >25 0.01 89 100

*Based on the guidelines for evidence quality outlined by the Center for Evidence-Based Medicine (http://163.1.96.10/docs/levels.html).
LR+ = positive likelihood ratio; LR– = negative likelihood ratio; PV+ = positive predictive value; PV– = negative predictive value.

TA B L E  2
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useful if absent, with a negative predictive value of
only 43%.19 No studies have assessed the role of pal-
pation in the evaluation of shoulder pain.
Nevertheless, the role of palpation in discerning
acromioclavicular joint pathology from shoulder and
neck makes it a useful part of the examination.

The shoulder’s ROM should be evaluated both
actively and passively. The shoulder is a mobile joint
with a complexity of movements. These include flex-
ion to 180 degrees, extension to 40 degrees, abduc-
tion to 120 degrees with palms down and 180
degrees with palms up, internal rotation to 55
degrees, and external rotation to 45 degrees with
arms at the side. Although determining abduction
ROM is consistent among examiners,27 interrater reli-
ability is poor for assessment of external rotation
ROM. Lack of full ROM that is equally limited with
both passive and active examination is found in
arthropathies and adhesive capsulitis.

Pain between 60 and 120 degrees of abduction
(“the painful arc”) is associated with subacromial
impingement, whereas pain after 120 degrees is an
indication of acromioclavicular joint origin.
However, Calis and coworkers17 found that the pres-

ence of subacromial impingement has a positive
likelihood ratio of only 1.7.

After assessing the ROM, the next steps are to eval-
uate the rotator cuff and biceps tendon, perform
impingement testing, check for instability, and finally
assess the acromioclavicular joint. The tests are listed
in Table 2 in our preferred order of examination and
represent the tests best supported by the evidence;
the results are based on a literature search of Medline,
PubMed, DARE, and Sports Discuss. The technique
of each examination maneuver has been published
elsewhere and is not described in detail here. Figures
1 through 4 illustrate several common examination
maneuvers described below. A Web site that demon-
strates the physical examination more thoroughly can
be found at http://www.nismat.org/orthocor/exam/
shoulder.html#Evaluation.

Rota to r  cu f f  t es ts

The drop arm test assesses the integrity of the rota-
tor cuff, predominantly the supraspinatus muscle.
The empty can test (Figure 1) isolates the
supraspinatus against resistance. The lift off test
(Figure 2) assesses the subscapularis integrity.

Imaging tests to diagnose shoulder pain

Diagnostic Study quality
test (1A–5)* Sensitivity Specificity LR+ LR– PV+ PV–

MRI
Rotator cuff tears

Partial28 2B 82 85 5.5 0.21 82 85
Complete15 1B 81 78 3.7 0.24 — —
Overall16,29,30 2B 89–96 49–100 1.9 to >25 0.08 58 94

Impingement 28 2B 93 87 7.2 0.08 93 87
Labral tears 31,32 1B 75–89 97–100 >25 0.11–0.25 100 41
Plain arthrogram
Rotator cuff tears

Partial33 1B 70 — — — — —
Complete15 1A 50 96 13 0.52 — —

CT arthrogram
Rotator cuff tears

Partial33 1B 70 — — — — —
Complete33 1B 95 — — — — —
Overall33 1B 86 98 >25 0.14 96 93

Ultrasound
Rotator cuff tears

Partial33 1B 80 — — — — —
Complete33 1B 90 — — — — —
Overall33,34 1B 86 91 9.6 0.15 96 73

*Based on the guidelines for evidence quality outlined by the Center for Evidence-Based Medicine (http://163.1.96.10/docs/levels.html).
CT, computed tomography; LR+ = positive likelihood ratio; LR– = negative likelihood ratio; MRI, magnetic resonance imaging; PV+ = positive predictive value; 
PV– = negative predictive value.

TA B L E  3



6 0 8 ■  T h e  J o u r n a l  o f  F a m i l y  P r a c t i c e •   J U LY  2 0 0 2   •   V O L .  5 1 ,  N O .  7

E VA L U A T I N G  S H O U L D E R  P A I N

netic resonance imaging (MRI).
Often no imaging is required, or
plain radiographs are the sole
imaging study needed. Soft tissue
injuries are best identified by
MRI or US, whereas bony pathol-
ogy is seen best with plain radi-
ographs or CT. Indications for
imaging include severe injury,
uncontrolled pain, failure of con-
servative therapy, return to play
considerations, and examiner
discretion. Table 3 outlines the
accuracy of imaging modalities
organized by diagnosis.

P la in  rad iographs

Plain radiographs are the first step in diagnostic
imaging. They can reveal fractures, dislocation, sub-
luxation, bony lesions, outlet obstruction, acromio-
clavicular joint pathology, and arthritic changes. No
definitive clinical studies on the needs of radiographs
have been done. Plain radiographs should be taken
when ROM is lost, especially when there is abduc-
tion of less than 90 degrees, severe pain, and after
trauma. Our preferred x-rays include a glenohumer-
al anteroposterior (AP) view, a supraspinatus outlet
view, and an axillary view. Anteroposterior views
with internal and external rotation are added in cases
of trauma to help rule out fracture. Positive acromio-
clavicular joint tests (crossover or palpation) should
be followed by acromioclavicular joint radiographs
because a shoulder series does not give a clear view
of this joint. Additional views of the neck as well as
a chest x-ray or abdominal imaging should be con-
sidered if a referred source of shoulder pain remains
a possibility.

A r t h r o g r a p h y

Arthrography was the diagnostic test of choice

Imp ingement  syndrome

Hawkin’s sign (Figure 3) is a test for evidence of
impingement by re-creation of its symptoms.

Glenohumera l  j o in t  s tab i l i t y

The augmented anterior apprehension test evaluates
anterior shoulder instability. The relocation test, which
helps confirm anterior instability, is carried out imme-
diately after a positive anterior apprehension test.

Labra l  t ea rs

The crank test is used to identify chronic labral injury,
whereas the active compression test25 (Figure 4) indi-
cates labral injury if pain is deep in the shoulder.

Acromioc lav i cu la r  jo in t

The active compression test25 (Figure 4) indicates
acromioclavicular joint inflammation, arthritis, or
injury if pain is localized to the top of the shoulder.

D I A G N O S T I C  T E S T S
Imaging studies used in the evaluation of shoulder
pain include plain radiographs, arthrography, com-
puted tomography (CT), ultrasound (US), and mag-

F I G U R E S  1  &  2

F I G U R E S  3  & 4

Figure 1: 
The empty can test

Figure 2: 
The lift off test

Figures  3A & 3B: 
Hawkin’s sign

Figure  4: 
The active compression test



before MRI. It is specific for rotator cuff tears but
lacks sensitivity15 because it cannot detect partial-
thickness or associated soft tissue injuries of the
shoulder. Arthrography still has a role in evaluating
adhesive capsulitis by demonstrating decreased
intracapsular volume.26 The test can be therapeutic if
the capsule is dilated during the procedure.
Additionally, patients with claustrophobia may be
good candidates for arthrography if a full-thickness
tear is suspected and MRI is not possible.

Computed  tomography

Computed tomography may be used to evaluate bony
lesions, including glenoid rim fractures, humoral frac-
tures, and acromioclavicular joint disease. Computed
tomography arthrograms may have a role in assessing
labral tears and full-thickness rotator cuff tears.35 The
use of CT arthrography has fallen into disfavor com-
pared with MRI because of the risks associated with
contrast exposure and poor sensitivity for partial-thick-
ness rotator cuff tears or associated soft tissue injury.
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Patient with 
shoulder pain

Basic approach to assess for complete rotator cuff tear

F I G U R E  5

Referred sources of shoulder
pain: cervical spine, cardiac 

disease, diaphragmatic 
irritation, thoracic outlet syn-

drome, and gallbladder disease.

History of trauma,
night pain, or pain 

with overhead activities

Empty Can Test

Drop Arm Test

Likelihood of complete
rotator cuff tear 45%

Likelihood of full rotator
cuff tear 10%

Likelihood of full rotator
cuff tear 75%

Likelihood of complete
rotator cuff tear <5%

Consider AC joint dis-
ease, shoulder instability,
or labral tear in patients
younger than 45 years

Consider AC joint dis-
ease, glenohumeral

arthritis, or biceps ten-
donitis in patients older

than 45 years

Consider partial thick-
ness tear or tendonitis
with or without bursitis

Likelihood of complete
rotator cuff tear >95%

Consider

All negative

If all yes, likelihood of 
complete rotator cuff tear 35%

If positive, likelihood 
of complete tear 50%

If negative, likelihood 
of complete tear 5%

Positive

MRI negative for
full-thickness tear

MRI positive for
full-thickness tear 

Likelihood of complete
rotator cuff tear 15%

Negative
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Ul t rasound

Ultrasound has been used in the evaluation of rota-
tor cuff tears with varying degrees of sensitivity and
specificity.12,29,34 This inconsistency may be related to
variation in operator skill. Advantages of US include
relatively low cost, speed, and noninvasiveness.

Magnet i c  resonance  imag ing

Magnetic resonance imaging has become the gold
standard for diagnostic imaging of the shoulder relat-
ed to soft tissue injury. The advantages include its
noninvasive nature, lack of contrast exposure, non-
ionizing radiation, high degree of resolution, and the
ability to evaluate multiple potential pathologic
processes.36 Magnetic resonance imaging is the pre-
ferred test for evaluating impingement syndrome
and rotator cuff pathology. A normal MRI greatly
reduces the chances of a rotator cuff tear, with a neg-
ative likelihood ratio of 0.08.16,29,30 Magnetic reso-
nance imaging is also useful in the evaluation of
avascular necrosis, biceps tendon disorders, inflam-
matory processes, and tumors.13 The diagnosis of
labral lesions can be challenging given the relatively
low sensitivity and negative predictive value noted in
several trials.16,28,31 Finally, it is important to note that

up to one third of all asymptomatic patients and
more than half of those older than 60 years demon-
strate asymptomatic rotator cuff tears on MRI.37

A P P R O A C H  T O
T H E  P A T I E N T
A general approach to the patient with shoulder pain
is summarized in Figure 5. Pre- and posttest proba-
bilities are included to give an understanding of how
tests may help diagnose or rule out a complete rota-
tor cuff tear. A recent prospective study combining
multiple examination maneuvers demonstrated that
a combination of 3 physical examination findings
(supraspinatus weakness, weakness in external rota-
tion, and impingement) along with the patient’s age
can often diagnose or rule out a rotator cuff tear.38

This group of tests did not distinguish full versus par-
tial thickness tears. This approach is summarized in
Figure 6.
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1. Supraspinatus weakness?
2. Weakness in external rotation? OR Positive drop-arm sign
3. Impingement? which is same as 3/3

Alternative approach to a suspected rotator cuff tear

F I G U R E  6

5% chance of rotator
cuff tear

98% chance of rotator
cuff tear

Imaging study needed 
to clarify the diagnosis

Age

*Indicates number of physical examination findings that are present out of the 3 listed above.

0/3* 1/3* 2/3* 3/3*

≤ 65 > 65
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