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ABSTRACT

• Periarticular shoulder disorders are common in clinical 
practice, and diagnosis is often difficult.

• Medicare statistics indicate that between 2001 and 2006 
the use of diagnostic shoulder ultrasonography increased 
significantly.

• Rotator cuff disease, shoulder impingement syndrome and 
subacromial bursitis are among the most common diagnoses 
reported on shoulder ultrasonography.

• Shoulder ultrasonography is useful in the diagnosis of full 
thickness tears, but its utility for other rotator cuff disorders, 
shoulder impingement syndrome and subacromial bursitis is 
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less well established.
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Because RCD, SIS and SAB all have gradual or sudden onset of
symptoms, affect the shoulder and/or lateral upper arm and cause
painful or restricted shoulder movement, diagnosis based on the
clinical history alone is unreliable. Diagnosis may be further
confounded by the coexistence of different shoulder disorders,
lack of consensus on diagnostic criteria, case definition and even
nomenclature,5-8 and failure to establish what the patient means by
“shoulder pain”. For example, patients frequently refer to the
upper border of the trapezius and the scapula as their “shoulder”;7

pain here has different diagnoses from pain localised to the
shoulder or lateral upper arm. If the clinician overlooks this and
proceeds to shoulder ultrasonography, which has more than 50%
chance of finding an abnormality in an asymptomatic shoulder,9,10

there is a risk of a type 2 diagnostic error (ie, diagnosis of a
condition which either does not exist or which is not the cause of
the patient’s symptoms).

Clinical examination

Traditional clinical teaching, such as that pioneered by the
English orthopaedic surgeon James Cyriax, focused on eliciting
pain on active, passive and resisted shoulder movements to
determine the site of the shoulder lesion.11,12 Such differentiation
has been considered important in facilitating effective treat-
ment.12,13 Although Cyriax described subacromial impingement
of the rotator cuff, he never conceptualised this as a distinct
syndrome with specific clinical tests. For detecting SIS, the
clinician has an array of eponymous clinical tests designed to
maximise or expose encroachment on the rotator cuff and
subacromial bursa.8,14,15 The reliability of these tests depends on
their sensitivity (ie, ability to detect the disorder when present)
and specificity (ie, ability to avoid or minimise misdiagnosis
when the disorder is absent). A systematic review that examined
diagnostic clinical tests was unable to establish conclusive
evidence of reliability16 so that, unsurprisingly, clinical studies
have shown poor to moderate agreement and reproducibility
between examiners.5,17-19 One study which did find good agree-
ment, between two experienced physiotherapists,20 has been
criticised because of the small number of cases and the paucity of
medical information.5,19

Shoulder ultrasonography in Australia
The poor to moderate reliability and reproducibility of clinical
tests for periarticular shoulder disorders5,16-19 may explain why
Australian clinicians have turned increasingly to shoulder
ultrasonography21 for diagnostic help. At issue is whether the
reliability and reproducibility of shoulder ultrasonography makes
it a more dependable diagnostic option than clinical examination.
The appeal of ultrasonography lies in its safety, speed of operation,
wide availability, relatively low cost and non-invasiveness.

Between 2000 and 2006, use of diagnostic ultrasound and
ultrasound-guided shoulder injections increased in Australia
(Box 1).21 The Medicare item number for ultrasound-guided
shoulder injections includes other regions of the body, so its exact
cost is unknown. The Medicare reimbursement for this procedure
is $129.95, whereas for a blind intrasynovial injection (item
number 50124) it is $22.25.21 A 2004 review found no evidence
that imaging-guided subacromial bursal injections improved long-
term outcomes,22 while a randomised study found that blind
injections into the subacromial bursa by an experienced ortho-
paedic surgeon or by an experienced musculoskeletal radiologist
were as accurate as ultrasound-guided injections.23

Shoulder ultrasonography — reliability

Rotator cuff disease
The tendons of the supraspinatus, infraspinatus, teres minor and
subscapularis merge to form the rotator cuff of the shoulder.
Degenerative RCD is the most common cause of shoulder pain and
most often involves the supraspinatus.4,24 Its vulnerability to
intrinsic degeneration has been attributed to relative avascularity,25

but its vascularity is no different from that of the infraspinatus,26

which suggests that factors that aggravate ischaemia (eg, increased
intramuscular pressure associated with working with the arms
highly elevated27 or rotator cuff impingement28) contribute to or
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accelerate the degenerative process. The spectrum of RCD extends
from tendinitis to partial or full thickness rotator cuff tears with or
without calcification.24

Data indicate that ultrasonography is reliable in the diagnosis of full
thickness rotator cuff tears, but less reliable in the detection of partial
thickness tears. Its reliability in the diagnosis of non-calcific tendinitis
is unknown because of a lack of comparative surgical data.16,29,30

Ultrasound-detected rotator cuff tears are often clinically impor-
tant but tears are also frequently found in asymptomatic shoul-
ders;9,31 it has been suggested that they be regarded as “normal
degenerative attrition not necessarily causing pain or functional
impairment”.31 Clearly, it is as important to detect a tear as to
determine its clinical significance. Unfortunately, neither ultra-
sonography nor magnetic resonance imaging (MRI) can discrimi-
nate between symptomatic and asymptomatic tears.32,33

Shoulder impingement syndrome
The most common type of SIS is external or outlet impingement
due to anatomical narrowing of the humero–acromial space,
leading to compression of the rotator cuff and overlying sub-
acromial bursa when the arm is abducted in a position of partial
flexion. Common causes of anatomical narrowing include sub-
acromial osteophytes or anatomical variants of the acromion. Less
common types of SIS are non-outlet impingement, in which
glenohumeral instability allows proximal translocation of the
humeral head, narrowing the humero–acromial space and com-
pressing the rotator cuff, and internal impingement in which the
infraspinatus is impinged upon, often in throwing sports.34

There are few publications on the reliability of ultrasonography
for the diagnosis of SIS. An early study relied on changes in the
subacromial bursa, in particular bursal fluid.35 However, Schmidt
et al identified fluid in the subacromial bursa in 85% of asympto-
matic shoulders,36 and neither experienced radiologists37 nor
musculoskeletal ultrasound experts could agree38 when assessing
the subacromial bursa — a matter of concern given the importance
of bursal changes in the assessment of SIS.37

Read and Perko used bunching of the subacromial bursa as the
criterion to diagnose SIS, noting that the bunching was “largely
indicative of mechanical compression by the overlying coracoacro-
mial arch”.30 They qualified this by noting a “number of difficulties
with the dynamic ultrasound diagnosis of impingement” largely
relating to operational issues, including “observer variation” and
“diagnostic criteria”. Of concern to them was their observation that
signs of impingement on ultrasound “were frequently found on the
contralateral side where symptoms were absent or minimal”.

More recently, dynamic shoulder ultrasonography was used for
diagnosis of SIS on the basis of pooling of fluid in the lateral aspect of
the subacromial bursa, or surface changes in the bursa or rotator cuff
(ie, bunching) as the greater tuberosity of the humeral head passed
under the acromion.39 The numbers were small, with only 13
patients and 26 shoulders examined. The investigators undermined
their own diagnostic criteria by diagnosing SIS in four patients who
reported pain on shoulder movement but who had no ultrasono-
graphic evidence of impingement (ie, no pooling of fluid in the bursa
or bunching). Seven were found to have osseous impingement
between the humeral head and the undersurface of the acromion and
only three fulfilled criteria for soft tissue SIS. Three of the clinically
asymptomatic shoulders were found to have impingement.

Data on the reliability of shoulder ultrasonography for the
diagnosis of SIS are not compelling. This may in part explain why
the Australian Medicare Benefits Schedule (MBS) (effective 1
November 2006) excluded suspected SIS as a clinical indicator for
shoulder or upper arm ultrasonography for which a Medicare
benefit is payable.

Subacromial bursitis
The subacromial–subdeltoid bursa is contiguous in 95% of indi-
viduals. Its physiological function is to protect the rotator cuff from
wear by dissipating friction and allowing free motion between the
rotator cuff and the overlying acromion and deltoid.

The term “bursitis” appears frequently in radiology reports of
shoulder ultrasonography, implying a specific diagnostic entity, but
the published literature contains no suitable definition of SAB on
ultrasound.37 By tacit consensus, the term “bursitis” appears to
have become a descriptor for bursae judged by the radiologist to
contain excessive fluid or bursae with synovial or fibrotic thicken-
ing. Yet abnormal amounts of fluid in the subacromial bursa may
result from its communication with the glenohumeral joint via a
tear in the rotator cuff,40 or from bursal impingement with an
intact rotator cuff. Thickening of the subacromial bursa may result
from chronic bursal impingement or may potentially be physiolog-
ical, reflecting the protective function of the bursa in upper limb
athletics and in occupations involved in prolonged and forceful
upper limb activities.27,41 In none of these situations does the
appellation “bursitis” appear to be justifiable, either from a patho-
logical or therapeutic standpoint. Furthermore, as rotator cuff tears
are paralleled by changes in the subacromial bursa,42 asympto-
matic “bursitis” may be as highly prevalent as asymptomatic
rotator cuff tears.31,38 Data suggest that this is the case. Naranjo et
al identified so-called SAB in 29% of asymptomatic shoulders,10

while an MRI study identified changes consistent with SAB in
100% of asymptomatic patients who had undergone rotator cuff
repair.43 The absence of changes indicative of a true inflammatory
bursitis on histopathological examination in patients with RCD,
SIS and calcific tendinitis prompted one group to suggest that the
term “bursitis” be abandoned in favour of “local bursal reaction”.44

However, primary bursal disease is a very real entity. It may be
acute, as in crystal synovitis (usually due to the deposition of
calcium hydroxyapatite crystals), or it may be infective. It may also
be chronic, as in polymyalgia rheumatica, rheumatoid arthritis and
other chronic inflammatory arthropathies.

The lack of agreement in assessment of the subacromial
bursa37,38 and the high incidence of “bursitis” in asymptomatic
individuals10,38,42,43 suggest that circumspection is warranted in
interpreting SAB on ultrasonography.

1 Medicare statistics for ultrasonography21

MBS = Medicare Benefits Schedule. ◆

Period No. of services
Total rebates 

to providers ($)

Diagnostic shoulder ultrasonography (MBS item no. 55808)

2000–2001 104 252 8 831 943

2005–2006 219 924 20 627 499

All imaging-guided injections (MBS item no. 55850)

2000–2001 3504 406155

2005–2006 26 522 3 435 070
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Shoulder ultrasonography — reproducibility

Reproducibility of a diagnostic test implies agreement between
different examiners (ie, interexaminer agreement) and consistency
of findings when the test is repeated by the same examiner (intra-
examiner agreement). Reproducibility depends on the reliability
(sensitivity and specificity) of the diagnostic test, the experience of
the examiner37,45 and consensus on diagnostic criteria and nomen-
clature.6,7,45,46

In 2001, the EULAR (European League Against Rheumatism)
Working Group for Musculoskeletal Ultrasound published techni-
cal guidelines in an effort to standardise scanning methods.45 This
might have been expected to reduce interscanner differences in the
acquired image, thus reducing interpretive differences. Yet, 4 years
later, a prospective study by radiologists remained critical of the
lack of standardisation of certain sonography procedures and
noted “a lack of consensus in the radiology literature as to what
appearances are normal and abnormal”.37 In 2006, investigators
from the EULAR Working Group, in a study of interobserver
reliability, found difficulty  in reaching a consensus on “bursitis
versus normality” and reported that enlarged bursae were “com-
monly detected with high resolution ultrasonography machines in
normal subjects”.38 They considered that the paucity of studies on
the “validity, reliability and sensitivity to change” had largely
contributed to the perception of ultrasonography being the most
operator-dependent imaging technique.38 It is sobering that
despite ultrasonography being in clinical use for more than 30
years, standard reference values were published for the first time
only in 2004.36

Indications for shoulder ultrasound

Because of the high incidence of abnormalities detectable by
shoulder ultrasonography in asymptomatic patients,9,10,29,31,38 this
technique is best employed for patients complaining of shoulder
or lateral upper arm pain, particularly if pain is localised to these
regions on clinical examination. This should reduce the risk of an
incorrect  diagnosis of a periarticular shoulder disorder in patients
with nonspecific shoulder region pain, which is often localised to
the trapezius or scapular regions and which is six times more
common than rotator cuff disorder.47 Although neither the clinical
examination nor ultrasonography is a perfect diagnostic instru-
ment for shoulder pain, this is no reason to eschew either, but nor
should there be an expectation that the sum of two imperfect
instruments enhances diagnostic accuracy.18 Indeed, the high
number of false positives in shoulder ultrasonography in asympto-
matic patients9,10,29,31,38 suggests the opposite may be true.

Scepticism about the utility of clinical examination is not
entirely justified. Studies have shown at least moderate inter-
examiner agreement for RCD and SIS,15,19 the most common
causes of shoulder pain. A systematic review suggested that
clinical examination by specialists could rule out the presence of a
rotator cuff tear,16 and both clinical and ultrasound studies
suggest that inter-examiner reproducibility can be improved with
training.5,19,38,45,46,48

On the available evidence, shoulder ultrasonography is best
viewed as an adjunctive imaging modality in the diagnosis of
shoulder pain rather than a stand-alone investigation. It has been
suggested that shoulder ultrasound might be at its most valuable
where the clinician is able to interpret the images in the setting of

the clinical history and physical examination, “enabling ultrasound
to become the physician’s extended finger”.45 In the real world this
ideal situation is unlikely to eventuate unless the clinician is also a
proficient ultrasonographer. In a government-subsidised, fee-for-
service medical system such as operates in Australia, the issue of
propriety might arise if the requestor of a service became its
financial beneficiary.

Clinical diagnosis might be enhanced if there were agreement on
ultrasound diagnostic criteria for shoulder disorders and better
standardisation of radiology reports. In view of the Australian MBS
exclusion of SIS from clinical indicators attracting a benefit in
shoulder ultrasonography, it seems reasonable for radiologists to
provide comment and clarification when the diagnosis of SIS is
made, to explain the implications of a diagnosis of SAB, and in
view of the many ultrasound-detectable abnormalities in asympto-
matic individuals,9,10,29,31,38 to emphasise to clinicians the need for
clinical correlation, whatever diagnosis is provided.

Conclusion

Shoulder ultrasonography is reliable in the diagnosis of full
thickness tears but less reliable in the detection of partial thickness
tears.16,29,30 The reliability of shoulder ultrasound in the diagnosis
of SIS has not been clearly established. The validity of the
diagnosis of SAB is problematic because of the lack of a suitable
ultrasound definition of SAB,37 and because the “diagnosis” may
not reflect a specific entity requiring specific treatment.44

Clinicians need diagnostic certainty to optimise management. A
reported ultrasound abnormality enables the clinician to fulfil the
doctor’s half of the bargain in the doctor–patient relationship, by
delivering a diagnosis with the promise of treatment. The patient
can be mollified and may even be satisfied. If the patient is also a
claimant or litigant, the injury claim can seemingly be validated by
an objectively verifiable abnormality on imaging. That all of this
has the potential to reinforce and thereby perpetuate referral
behaviour is consistent with the rise in requests for shoulder
ultrasonography in Australia between 2000 and 2006.21 Yet on the
available evidence, shoulder ultrasonography, like all other imag-
ing modalities, is rarely able to deliver the diagnostic certainty for
which clinicians yearn.

Competing interests
None identified.

Author details
Mark S Awerbuch, MB ChB, FRCP, FFPMANZCA, Rheumatologist
Adelaide, SA.
Correspondence: mark@awerbuch.com.au

References
1 Luime JJ, Koes BW, Hendriksen IJ, et al. Prevalence and incidence of

shoulder pain in the general population: a systematic review. Scand J
Rheumatol 2004; 33: 73-81.

2 Côté P, Cassidy JD, Carroll L. The Saskatchewan Health and Back Pain
Survey. The prevalence of neck pain and related disability in Saskatch-
ewan adults. Spine 1998; 23: 1689-1698.

3 Walker BF. The prevalence of low back pain: a systematic review of the
literature from 1966 to 1998. J Spinal Disord 2000; 13: 205-217.

4 Chard MC, Hazelman R, Hazelman BR, et al. Shoulder disorders in the
elderly: a community survey. Arthritis Rheum 1991; 34: 766-769.
52 MJA • Volume 188 Number 1 • 7 January 2008



CLINICAL UPDATE
5 de Winter AF, Jans MP, Scholten RJPM, et al. Diagnostic classification of
shoulder disorders: interobserver agreement and determinants of disa-
greement. Ann Rheum Dis 1999; 58: 272-277.

6 Buchbinder R, Goel V, Bombardier C, et al. Classification systems of soft
tissue disorders of the neck and upper limb: do they satisfy methodolog-
ical guidelines? J Clin Epidemiol 1996; 49: 141-149.

7 Pope DP, Croft PR, Pritchard CM, et al. Prevalence of shoulder pain in the
community: the influence of case definition. Ann Rheum Dis 1997; 56:
308-312.

8 Naredo E, Aguado P, De Miguel E, et al. Painful shoulder: comparison of
physical examination and ultrasonographic findings. Ann Rheum Dis
2002; 61: 132-136.

9 Milgrom C, Schaffler M, Gilbert S, et al. Rotator-cuff changes in asympto-
matic adults. The effect of age, hand dominance and gender. J Bone
Joint Surg Br 1995; 77: 296-298.

10 Naranjo A, Marrerro-Pulido T, Ojeda S, et al. Abnormal sonographic
findings in the asymptomatic arthritic shoulder. Scand J Rheumatol 2002;
31: 17-21.

11 Cyriax J. The shoulder. Br J Hosp Med 1975; 19: 185-192.
12 Cyriax J. Textbook of orthopaedic medicine. Vol 1. Diagnosis of soft

tissue lesions. 7th ed. London: Baillière Tindall, 1979: 190-239.
13 Green S, Buchbinder R, Glazier R, Forbes A. Systematic review of

randomised controlled trials of interventions for painful shoulder: selec-
tion criteria, outcome assessment and efficacy. BMJ 1998; 316: 354-360.

14 Magee DJ. Shoulder. In: Orthopaedic physical assessment. 2nd ed.
Philadelphia: W B Saunders, 1992: 90-142.

15 Calis M, Akgün K, Birtane M, et al. Diagnostic values of clinical diagnostic
tests in subacromial impingement syndrome. Ann Rheum Dis 2000; 59:
44-47.

16 Dinnes J, Loveman E, McIntyre L, Waugh N. The effectiveness of
diagnostic tests for the assessment of shoulder pain due to soft tissue
disorders: a systematic review. Health Technol Assess 2003; 7(29): iii, 1-
166.

17 Bamji AN, Erhardt CC, Price TR, et al. The painful shoulder: can
consultants agree? Br J Rheumatol 1996; 35: 1172-1174.

18 Nørregaard J, Krogsgaard MR, Lorenzen T, Jensen EM. Diagnosing
patients with longlasting shoulder joint pain. Ann Rheum Dis 2002; 61:
646-649.

19 Ostor AJK, Richards CA, Prevost AT, et al. Interrater reproducibility of
clinical tests for rotator cuff lesions. Ann Rheum Dis 2004; 63: 1288-1292.

20 Pellecchia GL, Paolino J, Connell J. Intertester reliability of the Cyriax
evaluation in assessing patients with shoulder pain. J Orthop Sports Phys
Ther 1996; 23: 34-38.

21 Medicare Benefits Schedule. Canberra: Department of Health and Age-
ing, 2007. http://www.health.gov.au/internet/mbsonline/publishing.nsf/
Content/Medicare-Benefits-Schedule-MBS-1 (accessed Oct 2007).

22 Hall S, Buchbinder R. Do imaging methods that guide needle placement
improve outcome? Ann Rheum Dis 2004; 63: 1007-1008.

23 Rutten MJ, Maresch BJ, Jager GJ, et al. Injection of the subacromial-
subdeltoid bursa: blind or ultrasound-guided? Acta Orthop 2007; 78:
254-257.

24 Chard MD, Cawston TE, Riley GP, et al. Rotator cuff degeneration and
lateral epicondylitis: a comparative histological study. Ann Rheum Dis
1994; 53: 30-34.

25 Rothman RJ, Parke WW. The vascular anatomy of the rotator cuff. Clin
Orthop 1965; 41: 176-186.

26 Brooks CH, Revell WJ, Heatley FW. A quantitative histological study of
the vascularity of the rotator cuff tendon. J Bone Joint Surg Br 1992; 74:
151-153.

27 Svendsen SW, Gelineck J, Mathiassen SE, et al. Work above shoulder
level and degenerative alterations of the rotator cuff tendons. A mag-
netic resonance imaging study. Arthritis Rheum 2004; 50: 3314-3322.

28 Neer CS. Impingement lesions. Clin Orthop 1983; 173: 70-77.
29 Milosavljevic J, Elvin A, Rahme H. Ultrasonography of the rotator cuff: a

comparison with arthroscopy in 190 consecutive cases. Acta Radiol 2005;
46: 858-865.

30 Read JW, Perko M. Shoulder ultrasound: diagnostic accuracy for
impingement syndrome, rotator cuff tear and biceps tendon pathology.
J Shoulder Elbow Surg 1998; 7: 264-271.

31 Templehof S, Rupp S, Seil R. Age-related prevalence of rotator cuff tears
in asymptomatic shoulders. J Shoulder Elbow Surg 1999; 8: 296-299.

32 Yamaguchi K, Sher JS, Andersen WK, et al. Glenohumeral motion in
patients with rotator cuff tears: a comparison of asymptomatic and
symptomatic shoulders. J Shoulder Elbow Surg 2000; 9: 6-11.

33 Hirano Y, Sashi R, Izumi J, et al. Comparison of the MR findings on
indirect MR arthrography in patients with rotator cuff tears with and
without symptoms. Radiat Med 2006; 24: 23-27.

34 Gomoll AH, Katz JN, Warner JJP, Millett PJ. Rotator cuff disorders:
recognition and management among patients with shoulder pain. Arthritis
Rheum 2004; 50: 3751-3761.

35 Farin PU, Jaroma H, Harju A, et al. Shoulder impingement syndrome:
sonographic evaluation. Radiology 1990; 176: 845-849.

36 Schmidt WA, Schmidt H, Schicke B, et al. Standard reference values for
musculoskeletal ultrasonography. Ann Rheum Dis 2004; 63: 988-994.

37 O’Connor PJ, Rankine J, Gibbon WW. Interobserver variation in sono-
graphy of the painful shoulder. J Clin Ultrasound 2005; 33: 53-56.

38 Naredo E, Möller I, Moragues C, et al. Interobserver reliability in
musculoskeletal ultrasonography: results from a “Teach the Teachers”
rheumatologist course. Ann Rheum Dis 2006; 65: 14-19.

39 Bureau NJ, Beauchamp M, Cardinal E, et al. Dynamic sonography
evaluation of shoulder impingement syndrome. AJR Am J Roentgenol
2006; 187: 216-220.

40 van Holsbeeck M, Strouse PJ. Sonography of the shoulder: evaluation of
the subacromial-subdeltoid bursa. AJR Am J Roentgenol 1993; 160: 561-
564.

41 Connor PM, Banks DM, Tyson AB, et al. Magnetic resonance imaging of
the asymptomatic shoulder of overhead athletes: a 5 year follow-up
study. Am J Sports Med 2003; 31: 724-727.

42 Needell SD, Zlatkin MB, Sher JS, et al. MR. Imaging of rotator cuff:
peritendinous and bone abnormalities in an asymptomatic population.
AJR Am J Roentgenol 1996; 166: 863-870.

43 Zanetti M, Jost B, Hodler J, et al. MR imaging after rotator cuff repair: full
thickness defects and bursitis-like subacromial abnormalities in asympto-
matic subjects. Skeletal Radiol 2000; 29: 314-319.

44 Ishii H, Brunet JA, Welsh RP, Uhtoff HK. “Bursal reactions” in rotator cuff
tearing, the impingement syndrome, and calcifying tendonitis. J Shoul-
der Elbow Surg 1997; 6: 131-136.

45 Backhaus M, Bermester GR, Gerber T, et al. Guidelines for musculoskel-
etal ultrasound in rheumatology. Ann Rheum Dis 2001; 60: 641-649.

46 Palmer K, Walker-Bose K, Linaker C, et al. The Southampton examination
schedule for the diagnosis of musculoskeletal disorders of the upper
limb. Ann Rheum Dis 2000; 59: 5-11.

47 Miranda H, Viikari-Juntura E, Heistaro S, et al.  A population study on
differences in the determinants of a specific shoulder disorder versus
non-specific shoulder pain without clinical findings. Am J Epidemiol
2005; 161: 847-855.

48 Hoving JL, Buchbinder R, Green S, et al. How reliably do rheumatologists
measure shoulder movement? Ann Rheum Dis 2002; 61: 612-616.

(Received 9 May 2007, accepted 31 Aug 2007) ❏
MJA • Volume 188 Number 1 • 7 January 2008 53


	Clinical history
	Clinical examination
	Shoulder ultrasonography in Australia
	Shoulder ultrasonography - reliability
	Rotator cuff disease
	Shoulder impingement syndrome
	Subacromial bursitis

	Shoulder ultrasonography - reproducibility
	Indications for shoulder ultrasound
	Conclusion
	Competing interests
	Author details
	References

