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Introduction

There are substantial differences in the reported prevalence 
of shoulder pain in the general population. The complaint is a 
common one, not only in sports and exercise medicine, but 
also in family practice. A systematic review concluded that one-
month prevalence was 18.6-31.0%, one-year prevalence 4.7-
46.7%, and the lifetime prevalence of shoulder complaints to be 
as high as 66.7%.1 Shoulder pain is the second most common 
reason for referral to orthopaedic and sports specialist centres,2 
and 41% of these patients have persistent pain 12 months 
after presentation.3 Rotator cuff tendinopathy and shoulder 
impingement syndrome (SIS) are the most frequent causes of 
shoulder pain. These conditions are shown to reduce health 
and cause significant disability by reducing functional status.4 
This article aims to equip the primary care physician with the 
knowledge to be able to recognise the signs and symptoms of 
SIS, understand its underlying pathology and to institute the 
correct investigations and management.

Impingement

“Shoulder impingement” is a popular clinical diagnosis, but 
perhaps it should not be thought of as a diagnosis at all. Rather, 
it refers to the findings of a provocative physical examination 
that could be produced by a variety of subacromial pathologies, 
including subacromial bursitis, partial rotator cuff tears, biceps 
tendinitis, scapular dyskinesis, a tight posterior capsule and 
postural abnormalities.5 SIS can be defined as compression of the 
rotator cuff and the subacromial bursa against the anteroinferior 
aspect of the acromion and the coracoacromial ligament that 
leads to pain and/or weakness around the shoulder joint, 
especially with overhead activity.6

Table I lists the differential diagnoses which should be considered 
when a patient presents with the signs and symptoms of 
shoulder impingement.

Impingement is traditionally divided into external impingement 
and internal impingement groups, with the external impingement 
group being subdivided into primary and secondary subgroups.  
Primary external impingement implies abnormalities of the 
superior bony structures, leading to encroachment of the 
subacromial space from above. An abnormally shaped acromion 
is often the cause, but an acromial bony spur may occur in older 
age groups (Figure 1).7 

Secondary external impingement refers to narrowing of the 
subacromial space by anterior tilt and excessive internal rotation 
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Table I: The differential diagnosis of shoulder impingement syndrome

Condition Clinical features

Glenohumeral 
osteoarthritis

Pain and stiffness aggravated by activity. Look 
for a characteristic osteophyte at the inferior 
aspect of the humeral head.

Glenohumeral 
instability

A positive apprehension test. The subacromial 
injection of lignocaine does not relieve the 
symptoms of glenohumeral instability.

Referred pain Examine the cervical and thoracic spine, as 
well as the myofascial structures.

Adhesive capsulitis 
(“frozen” shoulder)

This is more common in the left shoulder, in 
women aged 40-60 years and in diabetics. It 
presents with shoulder stiffness and limited 
passive external rotation on examination.

Acromioclavicular 
joint arthritis or 
injury

Tenderness over the acromioclavicular joint, 
positive scarf test and relief of the symptoms 
through the injection of 2-5 ml of lignocaine 
into the acromioclavicular joint.

Nerve entrapment 
syndrome

Suprascapular or long thoracic nerve palsy.

Glenoid labral tears Vague, deep-seated shoulder pain, possibly 
associated with clicking, catching or popping. 
A positive O’Brien’s test.

Biceps tendinopathy Pain and tenderness over the bicipital groove 
and a positive Speed’s test.
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of an unstable scapula.9 Weakness and inactivity of the scapular 
stabilising muscles leads to an abnormal scapulohumeral rhythm. 
Physical examination of the painful shoulder is not complete 
without an assessment of scapular position and motion. 

Internal impingement occurs due to repetitive microtrauma 
to the rotator cuff tendons (predominantly supraspinatus) in 
athletes who engage in throwing, racquet or other overhead 
actions.10 Extension, abduction and external rotation of the 
humerus causes impingement of the supraspinatus and 
infraspinatus tendons on the posterosuperior glenoid rim in 
these athletes.

It is important to recognise that primary and secondary external 
impingement may not occur in isolation. Underlying scapular 
dyskinesis may worsen the impingement which is already taking 
place due to a hooked acromion. 

Neer classically described three stages of the impingement 
process.11 The first stage involves acute bursitis with subacromial 
oedema and hemorrhage. In the second stage, the bursa 
eventually no longer lubricates the underlying rotator cuff, 
leading to tendinopathy of the rotator cuff tendons, which 
may include the development of partial-thickness tears of the 
supraspinatusa tendon. The third stage is characterised by the 
progression of a partial-thickness tear to a full-thickness tear.12

A continuum

In 2009, Cook and Purdham13 proposed a continuum model 
of pathology in tendinopathy in a benchmark article. Their 
model has become widely accepted as an explanation of the 
clinical presentation of generic load-induced tendinopathy at 
different stages. The Cook and Purdham model describes the 
progression from a normal tendon to reactive tendinopathy, to 
tendon disrepair, and ultimately to degenerative tendinopathy. 
The stages of reactive tendinopathy and tendon disrepair are 
potentially reversible, while degenerative tendinopathy is 
currently irreversible.

Lewis14 adapted the Cook and Purdham model to apply 
specifically to the rotator cuff by providing clinical and imaging 
characteristics, as well as appropriate management strategies for 
each stage. Lewis’ model for rotator cuff pathology is outlined in 
Figure 2.

Reactive rotator cuff tendinopathy is an oedematous, overloaded 
tendon that causes pain on activity. Persistent pain and night pain 
may raise the suspicion of subacromial bursal inflammation.15

The rotator cuff tendon is substantially overloaded and displays 
incomplete healing in the stage of tendon disrepair. The 
oedematous tendon may have degenerated to a small partial-
thickness tear.

Degenerative tendinopathy manifests in large partial- and full-
thickness rotator cuff tears, as well as massive rotator cuff tears 
which cannot heal. Pain may or may not be present at this stage, 

Figure 1: Plain radiograph of a type III acromion with a prominent 
acromial enthesophyte8

Figure 2: A model of the continuum of rotator cuff pathology14
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but significant weakness is evident in the case of complete 
rotator cuff tears.

Clinical features

The patient with rotator cuff pathology complains of anterior 
or lateral shoulder pain when using overhead actions, such 
as throwing, swimming or even pulling on a jersey. Activities 
performed at less than 90° of abduction are usually pain free.16 
Night pain is a common complaint in this patient group, and 
patients may reveal that they are unable to lie on the affected 
shoulder at night. Shoulder pain, which awakens the patient at 
night, should alert the clinician to a possible rotator cuff tear or 
subacromial bursitis.15 Pain receptors in the shoulder region are 
located in the rotator cuff muscles and tendons, the subacromial 
bursa, the glenohumeral joint and in the coracoacromial 
ligament.17 Tenderness is most often concentrated over the 
supraspinatus tendon proximal to or at the greater tuberosity of 
the humerus, but is commonly difficult to localise. Anterolateral 
shoulder pain and tenderness may be experienced due to 
an inflamed subacromial bursa which extends beyond the 
lateral border of the acromion. The strength of all four rotator 
cuff muscles should be assessed seperately and compared to 
the asymptomatic side before consideration is given to more 
specific physical examinations. Pain on resisted movement may 
be prominent in reactive tendinopathy and tendon disrepair. 
However, noticeable weakness may indicate a complete rotator 
cuff tear.

Assessment of the shoulder joint requires a practised, systematic 
approach incorporating a wide array of physical tests.18 Recent 
systematic reviews and meta-analyses have provided clues as 
to which of these tests might be the most sensitive and specific 
to diagnose rotator cuff pathology and SIS.19-21 The Hawkins-
Kennedy test (sensitivity 74% and specificity 57%), Neer’s test 
(sensitivity 78% and specificity 58%), and the empty can test 
(sensitivity 69% and specificity 62%) all have higher sensitivities 
than specificities for SIS. A low likelihood of SIS is indicated in a 
patient when these three tests are negative. Therefore, they are 
useful for ruling out a diagnosis of SIS, but are not particularly 
specific when positive. Of the three, Neer’s test has the highest 
pooled sensitivity, making it particularly useful in eliminating a 
suspicion of SIS. The drop arm test (sensitivity 21% and specificity 
92%) and the lift-off test (sensitivity 42% and specificity 97%) have 

higher specificities, making them more useful for ruling in SIS, if 
one or both are positive.19 A rotator cuff tear can be suspected 
(sensitivity 49% and specificity 95%) in a patient aged 65 years or 
older with weakness of external rotation (positive infraspinatus 
test) and night pain.22 A positive lift-off test and/or weakness 
in internal rotation are useful in diagnosing tendinopathy or a 
tear of the subscapularis.23 Table II describes the aforementioned 
individual tests.

Imaging

In general, a good clinical examination is initially sufficient with 
respect to patients with suspected SIS or other rotator cuff 
pathology, but imaging may be appropriate when the diagnosis 
is not clinically clear, and in those who do not respond to 
appropriate initial conservative treatment.25 Plain radiography 
is useful when excluding other causes of shoulder pain, such 
as calcific tendinopathy or cervical radiculopathy. Routine 
radiographs for suspected rotator cuff pathology or impingement 
include anteroposterior and Grashey views, as well as outlet and 
axillary views. X-rays of the cervical spine should be included 
to assess for signs of cervical radiculopathy. A plain X-ray of the 
shoulder is used to assess the morphology of the acromion, 
in order to classify it as type I (flat), type II (curved) or type III 
(hooked), as described by Bigliani.26 A higher incidence of cuff 
tears has been associated with type III acromial morphology,27,29 
although the acromial shape has since been shown to be a poor 
descriptor of subacromial space narrowing.29 Plain radiographs 
may also reveal acromioclavicular osteoarthritis with inferior 
osteophyte formation, acromial enthesophytes or sclerosis, and 
cystic changes of the humeral head. It should be noted that these 
features may be present in asymptomatic subjects, making the 
relationship of such findings to the diagnosis of impingement 
controversial.12 

Advanced imaging may be necessary for a definitive diagnosis 
in some cases. An ultrasound (US) scan and magnetic resonance 
imaging (MRI) have been shown to be equally highly sensitive in 
diagnosing rotator cuff pathology,25 although an US scan may be 
more operator dependent. A US scan has the advantage of being 
a dynamic study, allowing the sonographer to place the arm in 
a position of impingement during the examination. MRI should 
perhaps be considered the gold standard for its superiority in 
diagnosing glenoid labral tears, partial-thickness cuff tears and 

Table ii: A description of the available clinical tests when assessing the presence of shoulder impingement syndrome

Clinical test Description Positive sign

Hawkins-Kennedy test The arm is placed in 90° of forward flexion, and gently internally rotated 
to resistance. The examiner stabilises the scapula with the other hand.24

Pain

Neer’s test The examiner fixes the ipsilateral scapula and passively forward flexes the 
arm to resistance.23

Pain, relieved by an injection of up to 10 ml 
lidocaine beneath the anterior acromion

Empty can test With the shoulder in 90° of abduction, 30° of horizontal adduction and 
full internal rotation, the patient attempts to resist downward force 
applied by the examiner.24

Weakness

Drop arm test The patient actively fully abducts the arm, and then slowly adducts the 
arm in the same arc.24

The arm drops suddenly (due to weakness 
or severe pain)

Lift-off test The patient places the dorsum of his or her hand on his or her ipsilateral 
buttock by internally rotating at the shoulder. The patient is then asked to 
push backwards against the resistance applied by the examiner.20

Weakness
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subacromial bursal effusion and hypertrophy.25 The injection of 
contrast at the time of the MRI to perform a magnetic resonance 
arthrogram further enhances its sensitivity with respect to 
glenoid labral lesions and partial-thickness cuff tears. However, 
given the large difference in the cost between the two modalities, 
a US scan may be the most cost-effective diagnostic method in 
experienced hands.30

Management

Conservative treatment is successful in most patients. Patients 
must always be advised on strict avoidance of any provocative 
manoeuvres. These include overhead movements, such as those 
utilised when swimming, serving in tennis or throwing. Cummins, 
Sasso and Nicholson31 reported on the results of 100 consecutive 
patients with SIS treated by way of a non-surgical treatment 
protocol, consisting of a subacromial cortisone injection and 
physical therapy. Seventy-nine per cent of these patients did not 
require surgical treatment after a two-year follow-up. The total 
number of subacromial cortisone injections and the patient 
response to the initial injection were shown to be predictors 
of future surgical intervention. There is no level 2 evidence to 
support nonsteroidal anti-inflammatory drugs, therapeutic 
US, interferential stimulation, laser, magnetic field therapy or 
local massage. A single subacromial corticosteroid injection is 
supported by level 2 evidence for short-term treatment,32 but 
seems to carry some risk of toxicity to the tendon,33 and may 
only hit the mark 70% of the time.34 Similarly, the application of 
glyceryl trinitrate patches to the site of maximal tenderness is 
also supported by level 2 evidence, and may be a useful adjunct 
in conservative management.35,36

Increasingly, exercise is recognised as a mainstay in the 
treatment of SIS and rotator cuff pathology. Through a systematic 
review of the literature, Kuhn5 demonstrated that exercise has 
statistically and clinically significant effects on pain reduction 
and improving function, but not on range of motion or strength. 
He also formulated an evidence-based “gold standard” exercise 
rehabilitation protocol for rotator cuff impingement, consisting 
of flexibility, range-of-motion and strengthening exercises. 
Exercise therapy, combined with manual therapy, may be more 
beneficial than exercise therapy alone.37 Patients with SIS should 
consult a physiotherapist who is experienced in treating shoulder 
pain and well versed in the latest rehabilitation protocols.

Although some evidence exists to support the use of 
exercise in the management of full-thickness and massive 
rotator cuff tears,38 these patients may need surgical treatment 
to relieve their symptoms. Also, patients with a type III acromion 
may not respond well to conservative therapy owing to the 
anatomical pathogenesis of their symptoms. With the evolution 
of arthroscopic shoulder surgery, open anterior acromioplasty 
has evolved into arthroscopic subacromial decompression 
procedures, involving arthroscopic acromioplasty and 
subacromial bursectomy.12 Patients treated with arthroscopic 
acromioplasty return to work sooner and have shorter hospital 
stays than those who undergo an open procedure.39

Conclusion

Shoulder pain is a common and disabling condition. Shoulder 
impingement is a clinical sign of underlying subacromial 
pathology, most often caused by rotator cuff tendinopathy. 
Rotator cuff tendinopathy may be viewed as proceeding along 
stages in a continuum, from reactive tendinopathy to irreversible 
degenerated tendon. Specific clinical tests have proven to be 
sufficiently sensitive in diagnosing SIS. However, appropriate 
plain X-rays, a dynamic US scan and MRI may be necessary 
to confirm the diagnosis. Exercise rehabilitation should be 
considered the mainstay of treatment for all stages of the disease. 
Subacromial steroid injection and glyceryl trinitrate patches 
should be contemplated in most cases before proceeding to 
arthroscopic surgical management.

A summary of the practice essentials when treating shoulder 
impingement

•	 Shoulder impingement is a clinical sign of underlying 
subacromial pathology.

•	 Rotator cuff tendinopathy may be conceptualised as a 
continuum of worsening pathology.

•	 A practised and careful physical examination of the shoulder 
can raise suspicion or exclude the diagnosis of shoulder 
impingement syndrome.

•	 MRI is the gold standard imaging technique. However, a US 
scan is cheaper and almost as accurate in experienced hands.

•	 An appropriate exercise rehabilitation programme should be 
instituted for every patient.

•	 Subacromial steroid injections and glyceryl trinitrate patches 
may offer short-term relief of the symptoms.

•	 Shoulder surgery is the last resort and is often successful with 
regard to large rotator cuff tears.
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