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Background and rationale

• Shoulder imaging often reveals abnormalities1

• These findings may not correlate with symptoms2

• Key Question: How common are acromioclavicular (AC) joint 

and subacromial (SA) space imaging abnormalities in 

asymptomatic individuals?
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Objectives

• Primary Objective: Assess prevalence of AC joint and SA 

space abnormalities in asymptomatic adults

• Secondary Objective: Compare prevalence between 

asymptomatic and symptomatic shoulders within the same 

study populations



Methods

• Systematic review registered in PROSPERO: 

CRD42018090041

• Searched MEDLINE, Embase, CINAHL, Web of Science to 

June 2023

– Included: observational studies with asymptomatic adults ≥18 years

– Imaging modalities: X-ray, US, MRI (no CT studies found)

• PRISMA 2020 guideline followed3



Results

Reports excluded 
(0) 

Identification of studies via other methods 

Records identified from 
databases (4198) 

Records screened (2457) 

Records excluded (93) 
Not population of interest (33) 
No outcomes of interest (19) 
Not a study of the prevalence 
of imaging abnormalities (15) 

Duplicate, poster or 
conference abstract only (26) 

Reports assessed for eligibility 
(179) 

Reports assessed for eligibility (7) 

Identification of studies via databases 

Records identified 
from: 

Forward and back 
citation search 
(1134) 

Reports sought for retrieval 
(179) 

Records identified 
from: 

Studies known to 
review authors  
(22) 

Duplicate records removed 
before screening (1741) 

Records excluded (2278) 

Reports not retrieved (0) 

90 studies (in 93 reports) included in SCRUTINY the review  

8 studies of X-ray alone (in 8 reports); 44 studies of US alone  (in 44 reports); 36 studies of MRI alone (in 39 reports); 
1 study of MRI and X-ray (in 1 report); 1 study of US and X-ray (in 1 report); 0 studies of CT  

60 studies (in 63 reports) with useable data on the prevalence of SCRUTINY review abnormalities of interest  

3 studies of x-ray alone (in 3 reports); 29 studies of US (in 29 reports); 26 studies of MRI (in 29 reports); 1 study of 
both MRI and X-ray (in 1 report); 1 study of both US and X-ray (in 1 report) 

31 studies (in 31 reports) with useable data on the prevalence of SCRUTINY Part II review abnormalities of interest  

4 studies of x-ray (in 4 reports); 11 studies of US (in 11 reports); 15 studies of MRI (in 15 reports); 1 study of both 
MRI and x-ray (in 1 report) 



Study characteristics

• Included studies: 31 with usable prevalence data

• Study types:

– 1 population-based4

– 16 miscellaneous cohorts

– 14 athletic populations

• Total shoulders: 3,164

• Modalities: 4 X-ray, 11 US, 15 MRI, 1 both X-ray + MRI



Risk of bias – certainty of evidence

• All 31 studies had high risk of bias

– Due to selection bias, lack of representative sampling

– Inconsistent imaging definitions 

• Certainty of evidence: Very low, using modified GRADE for 

prognosis5



Key findings – asymptomatic shoulders

• 1 Population-based study4 showed AC joint osteoarthritis in 

95% (X-ray) or 85% (MRI), SA bursa abnormality in 90%, SA 

space abnormality in 20%, and SA calcification in 5%

• High variation in non-population cohorts:

Imaging Abnormality
Total Prevalence 
(n/N shoulders)

Prevalence Range
Among Studies

AC osteoarthritis 27% (483/1794) 0–82%

SA bursa abnormalities 14% (173/1222) 0–79%

SA space abnormalities 14% (172/1233) 0–86%

SA calcification 11% (198/1792) 1–25%



Comparison of asymptomatic and symptomatic 

shoulders within the same study populations

Barreto
(123/123)

Gill (X-ray)
(20/10)

0

20

40

60

80

100

13

20

15

30

SA space abnormalities

P
re

v
a
le

n
c
e
 o

f 
S

A
 s

p
a
c
e
 a

b
n
o
rm

a
lit

ie
s
, 
%

Asymptomatic

Symptomatic

Barreto
(123/123)

Celliers
(29/11)

Gill (MRI)
(20/10)

Brasseur
(119/31)

Chandnani
(20/20)

Suzuki
(60/20)

Eliason
(115/115)

0

20

40

60

80

100

53

35

90

23

0

12

73

60

45

13

30

10

89

SA bursa abnormalities

P
re

v
a
le

n
c
e
 o

f 
S

A
 b

u
rs

a
 a

b
n
o
rm

a
lit

ie
s
, 
%

100

Sansone
(509/95)

Gill (X-ray)
(20/10)

Brasseur
(119/31)

Suzuki
(60/20)

Eliason
(115/115)

0

20

40

60

80

100

14

5

25

17 17

36

20

39

35

25

SA calcification

P
re

v
a
le

n
c
e
 o

f 
S

A
 c

a
lc

if
ic

a
ti
o
n

, 
%

Asymptomatic

Symptomatic

Asymptomatic

Symptomatic

Asymptomatic

Symptomatic

Asymptomatic

Symptomatic

Asymptomatic

Symptomatic

Khoschnau

(129/83)

Barreto

(123/123)

Celliers

(29/11)

Gill (X-ray)

(20/10)

Gill (MRI)

(20/10)

Reuter

(7/16)

Chandnani

(20/20)

Eliason

(115/115)

0

20

40

60

80

100

31

73

34

85

71

35

13

34

80

36

63

55

20P
re

v
a
le

n
c
e
 o

f A
C

 O
A

, 
%

AC OA

95
100 100



Conclusion

• Imaging abnormalities are common in asymptomatic 

shoulders (up to 95%) and similar prevalence of findings in 

symptomatic and asymptomatic shoulders

• Caution needed when interpreting imaging – may not reflect 

clinical symptoms.

• Evidence quality is very low due to high risk of bias and 

methodological issues and heterogeneity across studies limits 

comparability (populations, definitions, protocols)

• Future research needed: large, standardized, population-

based prevalence studies



Full article

Journal of Orthopaedic Surgery and Research. 2025;20:7
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