
SHOULDER PAIN  
AN ALGORITHM FOR ULTRASOUND-GUIDED INTERVENTION 

DIAGNOSTIC IMAGING 

Shoulder pain is a very common problem and one for which diagnostic imaging and imaging-guided 
intervention is widely used. Perhaps, therefore, it is best starting with the indications for selecting 
diagnostic imaging modalities before explaining a rationale for intervention? 

Conventional X-Ray 

If recent radiographs have not been performed then this should always be the first investigation. 
Although they are inexpensive, quick and easy to perform that is not the reason why it should be your 
starting point. Ultrasound can assess bone surface abnormalities but cannot, except where bone is paper-
thin, cannot visualise intra-medullary pathology. MRI, although very sensitive for bone tumours has 
poorer specificity than radiographs when assessing their classification. CT will provide greater data as to 
tumour and infection extent but the radiation dose is much higher and less suited as initial screening 
tool. Its resolution is also lower than radiographs and therefore the latter is more sensitive in 
demonstrating undisplaced fractures. Therefore, when it comes to the appendicular skeleton radiographs 
will usually complement other modalities and is ideal for screening out many serious pathologies.  

Ultrasound 

The great advantage of ultrasound is not just its excellent spatial and contrast resolution for soft-tissue. 
pathology but also its dynamic nature. In a patient of suitable body habitus it is the best way to 
demonstrate small rotator cuff and biceps tendon tears and very early bursal or tendon calcification. 
Colour Doppler imaging allows assessment of inflammatory activity in bicipital tenosynovitis, bursitis 
and joint synovitis. Ultrasound not only demonstrates a range of soft-tissue pathologies it also allows 
correlation between those abnormal features and the patient’s symptoms through increased transducer 
pressure to that region. Importantly, the dynamic nature of ultrasound both helps diagnose the precise 
anatomic site of impingement and range of movement ie. differentiating subacromial from 
acromioclavicular (high arc) impingement and active painful arc from adhesive capsulitis / frozen 
shoulder. It is the best modality for guiding shoulder interventions (except intra-articular injection of 
large joints where CT arthrography is usually preferable).  

MRI 

This is the modality of choice where labral pathology is suspected either in patients with glenohumeral 
joint instability or tearing at the biceps tendon anchor (SLAP lesion). This can be supplemented by 
arthrography for greater sensitivity and specificity. Intravenous-contrast MRI is the best modality for 
assessing skeletal infections, tumours and early inflammatory arthritis.  

CT 

In the case of the shoulder pain CT has more limited value than in the axial skeleton. It can help further 
assess equivocal bony changes seen on conventional radiographs. CT arthography is used to ensure 
correct needle placement for glenohumeral joint injections and for shoulder hydrodistension in frozen 
shoulder. CT arthography can also be used as an alternative to MRI/MR arthography where they cannot 
be performed for logistical reasons e.g. pacemaker, claustrophobia, availability and older patients where 
labral pathology is usually OA related. Cervical spine CT (or MRI) is also useful where it is unclear as 
to whether pain is due to local shoulder pathology or cervical spine referred pain. 

Nuclear Medicine 

The indications are less common since the advent of MRI. The commonest indications are occult 
fracture or infection where MRI is not possible or associated with joint replacement, where shoulder 
pain is related to metastatic bone tumour or multifocal infection  and PET scanning as part of 
oncological management. Therefore, the indications are usually complex cases or where shoulder pain 
related to shoulder disease. 
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COMMON TERMS 

Subacromial - Subdeloid (SASD) Bursal Versus Acromioclavicular Joint (High Arc) Impingement 
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Anterior Rotator Cuff Interval 
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Rotator Cuff Footplate (Footprint) Tears 
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ALGORITHM 
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Platelet Rich Plasma 

The evidence behind PRP injections for rotator cuff tears is currently lacking. If it is going to have a 
benefit it will only be where surgery is contraindicated and at a stage where tendon retraction has 
not yet occurred.  
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