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How many of you use 
diagnostic ultrasound 
around the shoulder?



Why are we all here? 
Trying to make sense of the role of US for 

shoulder complaints..

How are we using imaging as part of 
patient management?

Are we using imaging appropriately?

How is it impacting patient 
management?

Lots of questions to be answered!



What can we see on 
ultrasound around the 

shoulder region?



Clinical challenge…’diagnosis’ 

‘No consistent evidence that any examination 
procedure used in 

shoulder assessments has 
acceptable levels of reliability’

Easy answer over here?! 



The shoulder pain patient journey is 
never simple..

Previous beliefs, experiences, and 
being informed of multiple and 
often conflicting ‘diagnoses’ can 
impact your encounter with the 
patient!

Consider the person as a whole!



Is finding asymptomatic
pathology a new thing?

Be aware of asymptomatic findings
- terminology, impact on treatment 

- eg conservative/invasive

Shoulder Ultrasound

• Tempelhof et al (1999)  - 23% of 
411 volunteers had rotator cuff 
tears. Increasing frequency with 
age.

• Girish et al (2011)

• Avg age 56.

• Approx 50 shoulders

• SASD bursal thickening 
(78%), ACJ OA (65%), 
Supraspinatus tendinosus
(39%)

What does it add to 
the discussion?



Where does this leave us?

#keepitrelevant

Rotator cuff related shoulder pain  (RCSP) 
Ultrasound findings and clinical impact

Bursal findings, rotator cuff tendon changes – defects, calcification.



The painful shoulder and ultrasound findings..
What does it all mean?!

Are there clinically 
significant US features?

What contributes to it?
Calcific tendinopathy

Bursal distension

Rotator cuff defects

Tendon sheath/joint effusions



Aims today…

• INFORM you on aspects you should consider to support best 
practice when using shoulder ultrasound – anecdotal, literature 
based and a balanced approach to a clinical scenario.

• HIGHLIGHT areas for future work, consideration and development

• GET YOU THINKING ABOUT YOUR PRACTICE!



Bursitis – How do we report it?
How is thickness measured?

Widest point in long and 
short axis, neutral arm 
position. Compared to 
contralateral side. Considered 
effusion/bursitis if 2mm+

Bursa thickness was  measured 
in  the  longitudinal  plane
of  supraspinatus.

Probe perpendicular to humeral 
head.
On   each   view   the   maximal   
depth   of fluid   in   the   bursa   
(represented   by   a   
hypoechoic/anechoic stripe) was 
identified and measured

What is shoulder bursitis?



How would you report this bursa?
Normal or abnormal?



What is normal and abnormal?

Eric White et al (2006) concluded that normal 
bursal fluid rarely measured over 2 mm and 
tended to be located more posteriorly. Their 
study concluded that fluid in its excess of 3 
mm would be highly suspicious of pathology 
especially if medial to the ACJ and when fluid 
is seen in the bursa anterior to the humerus.

Bursa extends from  (medially) the coracoid to (laterally) approx
3cm below greater tuberosity 

Normal appearance as a thin uniform 0-2mm hypoechoic layer of 
fluid or synovium surrounded by hyperechoic bursal wall and 
peribursal fat layers.

Some fluid reported in 5-85% of cases mean 0.5mm (range 0.1-
2.7mm)  Rarely asyptomatic if >3mm (Schmidt et al 2004, White 
et al 2006, Tsai et al 2006)



Do bursal appearances correlate with pain?
• Bursal gathering/bunching on active abduction 

movement does not correlate with pain (Daghir et 
al, 2012).

• Tsai (2006) found increased bursal thickness in the 
symptomatic side compared to asymptomatic 

• Significant association between bursal thickening 
and pain (Le Goff et al 2010)

• 17 of 57 (29%) symptomatic shoulders but in 
none of the asymptomatic shoulders.

• Couanis et al (2014) endurance swimmer’s changes 
in bursal thickening indicates the bursa normally 
thickens in response to ‘load’ or friction therefore 
acute changes in bursal thickness are different from 
chronic changes and that bursa are likely to be 
thicker in more active individuals

How can we determine if bursal distension is 
isolated or related to other findings? Impact 
on relevance of findings..
E.G Bursal thickening and related to cuff 
defect or joint effusion.



What does calcification on ultrasound actually 
look like?

• Calcific deposit is seen as a hyperechoic focus, with or without 
posterior acoustic shadowing (Louwerens et al, 2015)

• Echogenic focus with or without posterior acoustic shadowing 
(Sansone et al, 2015)



Calcific RC tendinopathy…how common is it in 
shoulders?

• 17.3% had calcification on ultrasound, in a sample of 604 female shoulders 
(Sansone et al, 2015)

• 21.5% had calcification on radiographs, in a sample of 1219 shoulders (Lowerens et 
al, 2015)

Calcification present in 42.5% of symptomatic 
shoulder and 
7.8% of asymptomatic shoulder
Significant correlation between calcification and 
pain
MORE PREVALENT IN SYPTOMATIC SHOULDERS –
RELEVANCE?



DOES SIZE MATTER?!
• Sig. difference in the median size of the deposit between the asymptomatic 

(0.42 cm) and the symptomatic group  (1.16 cm) (Louwerens et al, 2015).

• Symptomatic shoulder calcifications significantly larger than asymptomatic 
(Aina et al, 2001)

• No relationship between pain and dimensions of the calcification  (Sansone
et al, 2015)…small calcifications (with a diameter <1 cm) do not correlate 
with shoulder pain.

BUT…..

Calcific rotator cuff tendinopathy
– US appearances and the relevance…

THE APPEARANCE..

• Fragmented or punctate plaques (B) were significantly more frequent in 
symptomatic shoulders than in asymptomatic shoulders. (Le Goff et al, 
2010) and spontaneous resolution (Chiou et al, 2001).

• No aspect of morphology was correlated to pain (Sansone et al, 2015)

BUT…..



Can doppler play a role in 
determining the significance?

• +ve Power Doppler signals were obtained for 21 of the 57 
symptomatic shoulders (36%), 6 grade 1(a/29%), 10 grade 2 / 
(b/48%), 5 grade 3 (c/23%)   and for none of the 24 
asymptomatic shoulder 

• +ve Power Doppler was associated with nocturnal pain and more 
common in larger calcifications

Le Goff et al (2010)



Is the doppler related to the calcification?

‘This study demonstrated that neovascularity does occur in subjects with a 
clinical diagnosis of rotator cuff tendinopathy and to a lesser extent in 

asymptomatic shoulders. In addition, the findings of this investigation did not 
identify an association between the presence of neovascularity; and pain, 

duration of symptoms or shoulder function. ’

Is doppler related to
underlying 

tendinopathy??



Can we correlate dynamic ultrasound findings 
and pain reproduction?

• Appears no evidence supporting or refuting this aspect

• Can we modify movement patterns and correlate?

• Anecdotal experience….



Can we accurately diagnose rotator cuff 
defects using ultrasound?

‘Sensitivity and specificity. The diagnostic test accuracy of 
ultrasound is superior for the detection of full-thickness 
compared to partial-thickness cuff tears. Further study 
assessing the effect of transducer frequency is warranted’ 
(Smith et al, 2011)



Indirect signs of rotator cuff defects?

Bursal distension (Kennedy et al 
2016)Cortical irregularity (Jiang et al 2002)

Cartilage interface sign, 
loss of tendon outline

Long head of biceps sheath effusion



Prevalence of full thickness rotator cuff ‘defects’
664 residents,  bilateral ultrasound on all participants 
(21.7% of the total pop.)
Symptomatic rotator cuff tears accounted for 34.7%  
of all tears and asymptomatic tears for 65.3%.
The prevalence of asymptomatic rotator cuff tears was 
one-half of all tears in the 50s, whereas it accounted 
for two-thirds of those over the age of 60.

40s 6.7% and 93.3%
50s 12.8% and 87.2%
60s 25.6% and 74.4%



• Abnormalities are more common with age in asymptomatic 
patients and in the general population, in symptomatic patients, 
and after shoulder dislocation.

• Abnormalities can therefore be difficult to isolate as the primary 
symptom generator.

• Future studies to determine the positive and negative predictive 
value of various diagnostic tests, we need consensus  on the 
reference standard  for a symptomatic abnormality.

Are rotator cuff defects 
common in different 
populations?



Do features of atraumatic 
FTT correlate with pain levels? 

393 subjects, Full thickness defect, atraumatic, 72% Supraspinatus
Median age 61.1 years old.
Greater pain associated with increased comorbidities, lower education and 
race.
Characteristics of the defect were not associated with pain levels



What about younger patients? <40

Young adults <40 often related to either trauma and full thickness defect or elite 
throwing populations with partial thickness tears from chronic overuse.

Delayed management of acute, full thickness tears can lead to tendon retraction, 
atrophy of muscles and poor surgical outcomes (Lazarides et al, 2015)



‘’Atraumatic rotator cuff defects are commonly referred to as tears, but if 
rotator cuff thinning is part of the normal aging process, the word  ‘tear’ 
which implies damage in need of repair may be inappropriate. ‘’

‘’Given that pain the cognitive and emotional responses to nociception 
makes humans feel protective and prepare for the worst, accurate   
descriptions of the pathophysiologic processes that do not exacerbate 
maladaptive responses are important.’’ 

(Teunis et al, 2014)

Lets lead the way and be careful in our 
approach…



Anything else to consider?



Fatty infiltration of rotator cuff musculature –
can we see it and clinical impact…?

• Disruption of the anterior part of the supraspinatus tendon 
has been shown to be the strongest predictor of the 
development of supraspinatus fatty infiltration.

• The distance between the biceps tendon and the anterior  
margin  of  a full-thickness tear   was significantly smaller   
in   shoulders   with   fatty   degeneration   than   in   those 
without fatty degeneration.

Study suggests that there is a good correlation 
between sonography  and MRI or the assessment of 
supraspinatus muscle atrophy and fatty infiltration.



A predefined selection of 240 ultrasound reports of patients 
with shoulder pain referred by GP to Radiology.
Average age 55
40% demonstrated no structural abnormalities –
appropriateness of referral?

Exploring shoulder ultrasound use in practice..

591 (63.2%) had a post-US treatment plan that differed 
from pre-US treatment,  showing   a   statistically significant 
impact on patient   treatment.
After US 56% were referred for invasive treatment –
rationale? Further details?

MORE STUDIES NEEDED 
TO EXPLORE THE CLINICAL 
IMPACT OF DIAGNOSTIC 
ULTRASOUND USE



Lets not forget the patient…
and what they think – it is their shoulder!

Regarding the ability to understand their 
shoulder problem better and in feeling reassured 
about their problem,..
97% of patients either strongly agreed or agreed 
that this was the case.

Concerning the capability of managing their 
problem..
89% of patients strongly agreed or agreed that 
they felt more able to
do this. 

In total, 96% of patients evaluated the 
ultrasound scan to be of very high/high value to 
them



Suggestions for the indications for diagnostic 
shoulder ultrasound

• Mechanical shoulder pain that is..
• Not improving with conservative management 

• History of trauma (Suspicion of traumatic RC injury, bony injury)

• Suspicious for acute calcific tendinopathy

• Need for education and reassurance: Altered beliefs regarding previous 
diagnoses – focussed on ‘tear’ or other structural pathology and clinically 
little evidence to support. Educate and reassure.

• Diffuse symptoms, further structural information may be helpful to 
clarify as part of reasoning process.

• Assist to guide injections – perform once and accurately.



Precautions of shoulder ultrasound

• Older age groups , perhaps >50 years old – likely to have asymptomatic 
structural findings that are not always relevant to the clinical picture. 
(Trauma can still be relevant!) 

• Careful discussion of findings if not relevant –avoid terminology such as 
‘tear’ if normal ageing related change. Perhaps ‘defect’, ‘normal 
structural change’.

• Uncertainty of diagnosis, non MSK presentation – have established 
pathway to formal imaging in Radiology based service.



General advice

• Ensure competent to use

• Establish peer support network to assist skill 
development and learning – can be digital, see our 
secure, verified Medshr group.

• Develop links with imaging department – be prepared 
for the unexpected.

• Be proactive – follow your referrals, log cases for 
discussion, broaden your horizons – Rheumatology, 
bony injuries. Challenge you previous assumptions.



A summary…of sorts

• Ultrasound able to visualise extra articular structures well around the 
shoulder in comparison to other imaging techniques

• Can provide greater structural information and supplement clinical 
examination tests.

• Needs to be used in the clinical context – appropriate awareness of 
asymptomatic findings, lack of evidence to support some assumptions.

• Patient satisfaction is high with ultrasound use, likely to improve 
outcome.

• BIG QUESTIONS – Is shoulder ultrasound arguably best placed in the 
clinical domain going forward to reduce ‘over medicalisation’. Where 
should it be performed?
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Tips and pitfalls in diagnostic ultrasound 
imaging of the rotator cuff tendons –

when is it pathological
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The Shoulder
Practical scanning, Pathology





Ultrasound of the shoulder

• Patient sitting on stool

• Stand behind patient to scan, 
so both therapist and patient 
can see screen

• Standard views

• Biceps 

• Subscapularis

• Supraspinatus inc
anterior free edge

• Infraspinatus



Long head of biceps



Long head of biceps – the starting point!



Long head of biceps tendon sheath effusion
- what does it mean?



Watch out for a pitfall when reporting LHB…

*
What is *?



Long head of biceps tendon rupture

Cross-sectional images 
correlating with panoramic view.

Note the “empty sheath and 
partially empty sheath correlating 
with the degree of tendon 
retraction



Subscapularis tendon



Subscapularis tendon



Subscapularis calcific 
tendinopathy Subscapularis full thickness 

defect



Subscapularis pitfalls



Practical in groups –
Long head of biceps and Subscapualris

• Visualise the LHB in  a transverse plane and follow from the GHJ to 
the distal musculotendinous junction

• Visualise the LHB in a longitudinal view and ensure you can see 
the tendon clearly on the right and left side of the screen.

• Visualise the Subscapularis in a longitudinal plane and dynamically 
assess for impingement.

• Visualise the Subscapularis in a transverse plane and highlight the 
‘Tiger Stripes’



Indirect signs of rotator cuff defects?

Bursal distension (Kennedy et al 
2016)Cortical irregularity (Jiang et al 2002)

Cartilage interface sign, 
loss of tendon outline

Long head of biceps sheath effusion



Can we differentiate acute from degenerative 
rotator cuff tendon defects on ultrasound?

ACUTE DEFECT..

Fluid filled defect and focally tender

Less likely to have deltoid indentation

Can retain tendon outline

Often associated bursal, LHB/Joint effusion

CHRONIC DEFECT…

Minimal free fluid

Indentation of deltoid

Loss of tendon outline THE WHOLE EXAM IS KEY!



Trying to highlight the difference 
between Infraspinatus and 

Supraspinatus
…think bony landmark..

..and birds beaks!



Supraspinatus tendon



Supraspinatus tendon



Pitfalls of Supraspinatus…Anisotropy!



Top tips! 
Short axis view of Supraspinatus tendon

Pure cross-section at 
proximal part of SS

Pure cross-section at 
mid part of SS

Pure cross-
section at 
Distal part of 
SS



Supraspinatus tendon



Top tips!
Long axis view of the Supraspinatus tendon

Supraspinatus tendon

Parrot beak. This 
should be a sharp 
angle



Partial articular sided Supraspinatus tears

Partial Articular sided 
Supraspinatus Avulsion tear or 
“PASTA” lesion (long view)

Partial Articular sided Supraspinatus 
Avulsion tear or “PASTA” lesion (trans 
view)



Full thickness Supraspinatus tears



Pitfalls of Supraspinatus…watch out!



Infraspinatus tendon



Infraspinatus tendon



Pitfalls of Infraspinatus/ Supraspinatus junction



Ruptured  Infraspinatus



Posterior recess of glenohumeral joint



Practical in groups

• Visualise the Supraspinatus in a longitudinal and transverse plane.  Ensure a “ pure” 
cross section with no tapering of the  tendon thickness.

• Ensure a “pure” Longitudinal view with a steep angle at the transition of the 
humeral head to greater tuberosity “the parrot beak”

• Visualise the Infraspinatus

• Visualise the posterior recess of the joint


