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Abstract
Background  Rotator cuff tears may easily be missed in patients with acute shoulder trauma. The evidence in support 
of shoulder physical examination tests has been considered insufficient in reviews and meta-analyses. The purpose 
of this study was to explore whether physical examination tests can effectively predict or rule out acute full-thickness 
rotator cuff tears in soft tissue shoulder injuries in emergency departments and primary health care.

Methods  In a combined primary care walk-in clinic and secondary care orthopaedic emergency department, 
120 consecutive patients aged ≥ 40 years with acute shoulder injury without fracture on plain x-rays were enrolled 
prospectively at the first follow-up within three weeks of the injury. Thirteen physical examination tests and 
ultrasound screening as reference standard, were performed blinded to each other.

Results  The median age was 55 years, 51% were female. The prevalence of the target condition rotator cuff full-
thickness tear and/or occult fracture of the insertion was 38% (n = 46; 38 tears and 8 occult avulsion fractures). Almost 
all tears involved the supraspinatus tendon (n = 36). The highest test accuracy was observed for the inability to abduct 
above 90°, resisted abduction pain and external rotation strength. The sensitivity, specificity and diagnostic odds ratio 
of the inability to abduct the arm above 90 ° was 84% (95% CI 69–93), 71% (95% CI 59–82) and 12.9 (95% CI 4.8–34.2), 
respectively, and 66% (51–80), 86% (77–93) and 12.4 (5.0–30.8) for external rotation strength assessed by the small 
finger test. Combining the inability to abduct above 90° and weakness in external rotation improved the sensitivity to 
above 90% and the diagnostic odds ratio to above 22, but specificity decreased.

Conclusions  The present study suggests that two simple tests, the inability to abduct above 90° and weakness in 
external rotation may effectively predict full-thickness tears of the supra- and infraspinatus and/or occult fracture at 
their insertion in the acute phase of soft tissue shoulder injuries. The test combination may be useful for selecting 
patients for advanced imaging and for diagnostic purposes when such imaging is not available.

Trial registration  The Norwegian Regional Ethics Committee South East (2015/195) on 24th March 2015, and 
retrospectively registered on ClinicalTrials.gov (NCT02644564) on 31st December 2015.

Keywords  Shoulder, Diagnostic accuracy, Physical examination, Rotator cuff, Acute shoulder injury

Physical examination tests in the acute 
phase of shoulder injuries with negative 
radiographs: a diagnostic accuracy study
Martine Enger1,2*, Malte Schmidt1, Lars Nordsletten1,2, Stefan Moosmayer3, Are Hugo Pripp4, Knut Melhuus1 and Jens 
Ivar Brox2,5

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12891-025-08754-1
http://crossmark.crossref.org/dialog/?doi=10.1186/s12891-025-08754-1&domain=pdf&date_stamp=2025-6-2


Page 2 of 11Enger et al. BMC Musculoskeletal Disorders          (2025) 26:546 

Introduction
Shoulder pain is reported to be the third most common 
musculoskeletal complaint in the adult population [1]. 
It is difficult to estimate how common shoulder pain is 
as the 1-year prevalence has been reported to range 
from 4.7 to 46.7% [2], whereas a more recent Norwegian 
survey reported this at 55% [3]. Bearing the diagnostic 
uncertainties in mind, rotator cuff tendinopathy has been 
considered to be the most common cause of shoulder 
pain based on clinical examination [4–7], whereas 34% of 
primary care patients reported a traumatic incident pre-
cipitating the complaint [4].

Patients with acute shoulder traumas are normally 
screened with plain radiographs in emergency depart-
ments and general practice. If the images show no sign 
of skeletal injury, patients are in many cases discharged 
without further follow-up or imaging [8–12]. Thus, previ-
ous studies have shown that rotator cuff tears may easily 
be missed [8–10]. The evidence in support of recom-
mending physical examination tests for rotator cuff dis-
ease has been weak or inconclusive in systematic reviews 
and meta-analyses [13–18]. Also, diagnostic validity 
studies recruiting non-referred patients examined by 
non-specialists have been called for [15, 16].

In the absence of reliable shoulder tests, screening of all 
acute shoulder injuries for rotator cuff tears by MRI or 
ultrasound is not a viable option. First, it is expensive and 
time consuming. Second, the radiological findings may 
simply unveil pre-existing degenerative changes unre-
lated to the incident. Third, there is generally poor corre-
lation between imaging and clinical findings [19–21]. The 
existence of asymptomatic rotator cuff tears or abnor-
malities is well established, with prevalence estimates 
increasing with advancing age up to 65% in the general 
population over 80 years [19, 21–23]. A symptomatic 
rotator cuff tear may therefore be considered a clinical 
diagnosis based on patient history and physical investiga-
tion, verified by imaging [24].

In a recent study, approximately half of the shoulder 
injuries admitted in an emergency department were 
soft tissue injuries [25]. We have previously explored the 
interrater reliability of physical examination tests in the 
acute phase of shoulder injuries [26]. The aim of the pres-
ent study was to assess their accuracy in predicting or 
ruling out acute rotator cuff tears in the first line health 
care.

Materials and methods
Study design and setting
In a prospective phase III diagnostic trial [27], 120 eligi-
ble patients were consecutively recruited at Department 
of Orthopaedic Emergency, Oslo University Hospi-
tal. The department is a combined primary health care 
walk-in clinic and secondary health care orthopaedic 

emergency department, treating 65,800 cases of acute 
injury in 2016. Patients are admitted directly without 
referral. The department is responsible for follow-up in 
patients not requiring hospitalisation. The physicians are 
mainly non-specialists, typically working in the depart-
ment after internship.

Participants
Patients were offered follow-up after the primary consul-
tation according to the department`s guideline (Appen-
dix 1). Appointments were assigned for two dedicated 
days every week for eligibility assessment. All patients 
gave written informed consent, and were enrolled 
between October 5th 2015 and October 17th 2016.

Descriptive data
Age, gender, injured side, smoking status as well as time 
and mechanism of the injury were registered at inclusion. 
The patients completed the Oxford Shoulder Score (OSS) 
(0 (worst) to 48 (best) points) both for the week preced-
ing the trauma and for the week preceding inclusion 
(after trauma) [28, 29].

Target condition
The target condition was acute full-thickness tears of the 
rotator cuff, defined as a tear in a patient with an acute 
traumatic event with concomitant onset of symptoms in a 
shoulder without ongoing pain or disability at the time of 
the traumatic event [8, 30, 31]. We included radiographi-
cally occult fractures at the insertion site in the analy-
sis, as a physical examination test cannot be expected to 
discriminate between a tear of the tendon and an avul-
sion of its insertion. To include fractures of the tendon 
insertion as a type A full-thickness rotator cuff lesion, 
is in accordance with the EFORT Open review classifi-
cation of rotator cuff tears [32]. Occult is in the present 
article used about fractures which were not evident on 
the primary plain radiographs, but were later visualised 
by advanced imaging [33]. The primary radiographs were 
examined both by the physician in charge of the patient 
and a skeletal radiologist.

Examining physicians and index tests
Four physicians had 30  min instruction and received 
written information on how to execute the tests. They 
were all licensed physicians and had from 1 to 6.5 years 
of experience in the department. None were specializing 
in or had shoulder injuries as their field of interest. They 
participated at random according to their work rotation. 
Apart from being informed about glenohumeral disloca-
tions, they only had clinical data available by the inclu-
sion criteria (Table 1). The physicians and patients were 
blinded to the results of the reference standard (ultra-
sound examination).
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Thirteen physical examination tests and clinical signs 
were performed both for the injured and uninjured 
shoulder (Table 2). Three aspects were considered in the 
choice of tests: (i) Reviews and meta-analyses [13, 14, 16], 
(ii) the likelihood of injured patients being able to execute 
the test in the acute phase and (iii) the time and ease with 
which the tests could be performed by patients and learnt 
by physicians in emergency departments and general 
practice. As dynamometers and goniometers are not nor-
mally used in these settings, muscle strength and active 
range of motion were assessed pragmatically by clinical 
examination.

We registered the range of active abduction, and 
used ≤ 90 ° as test positive cut-off in the analysis [8, 34, 
35]. In order not to provoke additional pain, the patients 
were instructed to position the upper arm with thumbs 
up (external rotation) during abduction. Twelve patients 
were stopped at 90° abduction due to the department`s 
recommendations for patients with recent glenohumeral 
dislocation and were not included in the analysis of the 
ability to raise the arm above 90°. The painful arc test is 
described both as an active and passive test [16, 36]. The 
performance of the test is not specified in Kessel`s origi-
nal article [37]. We used the active test, instructing the 
patient to abduct the arm. Hawkins test was included in 
order to evaluate the test cluster proposed by Murrell 
(supraspinatus weakness, weakness in external rotation 
and impingement) in the present setting [38]. Abduc-
tion strength and pain in 30–40° abduction were chosen 
as a modified version of the supraspinatus/empty can/
Jobe test [13, 14, 16], that could be performed in patients 
unable to elevate the arm to shoulder level.

The small finger test 1 is described Table  2. The test 
has been in use for more than 30 years as a more feasi-
ble alternative to the external rotation lag sign in acutely 
injured patients. Four new variables were generated by 
combining the two best abduction and external rotation 
tests in pairs of two. If at least one was positive, the test 
was registered as positive.

Inter-rater reliability was also investigated and has been 
published in a separate paper [26].

Reference standard
The reference standard was ultrasound examination 
blinded for the results of the physical examination and 
vica versa. Ultrasound and MRI have similar and high 
diagnostic accuracy for full-thickness rotator cuff tears 
[39, 40]. The examination was carried out with a General 
Electric Logiq-e ultrasound scanner with a 12 MHz linear 
probe (12  L). The first author performed the scans and 
had completed formal courses and performed 4–6 shoul-
der scans per week for 1.5 years prior to the study [41].

The biceps and rotator cuff tendons were traced trans-
versely and longitudinally with the patient`s arm in the 
neutral position for the biceps, subscapularis and infra-
spinatus tendons, the Crass position for the supraspina-
tus and subdeltoid subacromial bursa, and the neutral 
position with the shoulder extended for the rotator inter-
val evaluation [42–44]. If a supraspinatus tear extended 
further than 15  mm posteriorly from the intraarticular 
portion of the biceps tendon, the tear was classified as 
involving also the infraspinatus [43]. All patients under-
went bilateral ultrasound examination and bilateral 
physical examination on the day of inclusion, with no 

1  Invented by Peer H. Staff, former Head of Department of Physical Medi-
cine and Rehabilitation, Oslo University Hospital.

Table 1  Inclusion and exclusion criteria
Criteria Description
Inclusion Age ≥ 40 years

Oslo resident
Acute injury with concomitant onset of symptoms
International Classification of Diseases (ICD-10) S4-diagnosis (Injuries to the shoulder and upper arm) 
except middle and distal third of humerus and related soft tissues
Negative plain x-rays for signs of acute injury, or successfully reduced glenohumeral dislocation without 
fracture (Hill-Sachs lesions and Bankart fractures affecting < 20% of the glenoid included)
Follow-up ≤ 21 days

Exclusion Injury of both shoulders
Other injury affecting shoulder symptoms or function
Previous surgery in one of the shoulders during last 6 months
Known rotator cuff tear on imaging
Neck-/shoulder problems or generalized joint-/muscle pain during the last 3 months before the injury
Other serious disease that makes participation or follow-up difficult
Incapable of giving and or receiving adequate information, or cannot undergo normal clinical investigation.
Does not want to participate
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clinical intervention between the index tests and ultra-
sound examination.

Patients had follow-up and treatment according to the 
department`s routines. Patients considered for surgery 
and patients with no full-thickness tear on ultrasound 
but slow progress consequently had MRI in addition to 
ultrasound. Hence, 53 (44%) of the cohort had MRI later. 
There was disagreement about the target condition full-
thickness tear in two cases: one was a suboptimal scan 
due to patient characteristics. The ultrasound scanning 

showed bilateral thinning of the tendon interpreted as no 
tear, whereas the MRI was interpreted as a full-thickness 
tear. In the other case ultrasound of the upper rim of the 
subscapularis tendon was interpreted as indeterminate, 
whereas MRI was described as negative. After a consen-
sus meeting with an experienced musculoskeletal radiol-
ogist, the diagnosis was registered according to the MRI 
finding in these two patients.

Table 2  Overview of the index signs and tests. Detailed description in appendix 2
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Statistical analysis
An a priori sample size calculation was performed based 
on a one-way binomial test. We assumed that the sen-
sitivity of ultrasound for the target condition was 90%. 
With 80% statistical power and significance level of 5%, 
120 patients were planned to be included.

As the age distribution was skewed, we have reported 
medians and used the Mann-Whitney U test to compare 
age in patients with and without a rotator cuff tear. We 
used the Chi-Squared test to compare the gender distri-
bution in the same groups.

To evaluate test effectiveness, we have calculated sen-
sitivity, specificity, positive and negative predictive val-
ues, diagnostic odds ratio (DOR), accuracy and test yield 
using Medcalc [45]. The test yield expresses the propor-
tion of patients in whom a test result was achieved; a 
low yield indicating that many patients were incapable of 
performing the test or had indeterminate results. Miss-
ing data on index tests were not included in the yield cal-
culations. The DOR reflects the entire two by two table, 
and is therefore commonly used to rank individual tests 
[14, 46, 47]. DOR and ROC curve analyses were used to 
assess the cut-off point for degrees of loss of abduction 
and external rotation. Test effectiveness results are not 
presented for tests of the subscapularis tendon, as only 

two patients had an isolated subscapularis full-thickness 
tear; both were small partial width tears of the upper rim.

Results
Participants
Baseline demographic and clinical characteristics
During the study period 281 patients with an acute shoul-
der injury were eligible and 120 included (Fig. 1).

Patient demographics and patient reported outcomes 
pre- and post-injury are presented in Table 3. The mean 
time from accident to inclusion was 12 days (Table  3). 
The age profile of the study population was almost identi-
cal to that of the general population (Appendix 3). Most 
had been injured by falls (n = 103, 86%) and 33% (n = 39) 
reported the injury to be sports-related. 32% were injured 
on roads, streets or pavements (n = 38). Seventeen of the 
participants (14%) had sustained a glenohumeral disloca-
tion. There were no adverse events during the physical 
testing or ultrasound screening.

Distribution of rotator cuff tear and occult fracture of the 
insertion site
The distribution of the target condition and final diag-
noses of the included patients are presented in Table  4. 
A full-thickness rotator cuff tear was diagnosed in 38 
(32%), and 46 (38%) had the target condition rotator cuff 
tear and/or occult fracture at its insertion. The patients 
with rotator cuff tear were older than those without a 
tear (median age 67 years and 51 years, respectively, 
p < 0.001), but there was no gender disparity (53% and 
51% females, respectively). Two thirds of the patients 
with supraspinatus tears had increased fluid in the sub-
acromial/subdeltoid bursa, whereas 9 (25%) had a supra-
spinatus defect also on the uninjured side. Two of the 
latter had neither bursa nor joint fluid on the injured side. 
Ten patients had full-thickness, partial-width subscapu-
laris tears. Eight extended from a supraspinatus tear, only 
two were isolated tears of the upper rim.

Four patients had indeterminate ultrasound results 
for small full-thickness tears. One of these had an occult 
fracture of the greater tubercle on MRI and could be 

Table 3  Demographic data, injury mechanism and patient reported outcomes (PROMs) of study patients (N = 120)
Demographics and PROMs Value
Age, years (median) 55 (interquartile range 46–66)
Sex 61 (51%) females, 59 (49%) males
Days from accident to inclusion (mean) 12 (SD 3.9)
Injured shoulder 66 (55%) right, 54 (45%) left
Smoking 101 (84%) non-smokers, 15 (13%) smokers, 4 (3%) unknown
Injury mechanism Fall from own height 80 (67%), fall from height 25 (21%), collision 7 (6%) and acute overload 8 (7%)
OSS 25.4 (SD, 9.1)
OSS before injury * 47.7 (SD, 1.1)
OSS Oxford Shoulder Score: 0 worst possible, 48 best possible; SD standard deviation. * Filled in at inclusion to reflect the shoulder function for the week before the 
injury

Fig. 1  Flow of participants with inclusion and exclusion criteria
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included in the test analysis (Table 5). The last three were 
not included in the test analyses for the relevant tendons 
(2 supraspinatus, 1 subscapularis) and were not classified 
as the target condition in Table 4.

Test results
Abduction tests, painful Arc and Hawkins sign
The inability to actively abduct the arm above 90° had 
the highest diagnostic odds ratio (DOR) for a single test 
of 12.9, whereas pain on resisted abduction had highest 
sensitivity of 91% (Table 5). The ROC curve analysis for 
loss of abduction is presented in Fig. 2. The results when 
not including avulsion fractures at the insertion site in 
the target condition were similar but slightly inferior 
(Appendix 4).

External rotation tests
The small finger test had the highest DORs of these tests 
due to high specificity (86%, Table  5), but the conven-
tional strength test had higher sensitivity (70% vs. 66%) 
The specificity of the external rotation lag sign was ≥ 95%, 
but sensitivity was 22% or less.

Test combinations
The combination of the best tests related to abduction 
and external rotation (inability to abduct above 90° and 
the small finger test) was positive in 92% of the patients 
with a full-thickness supraspinatus tear, and 91% of those 
with such a tear and/or occult fracture of the greater 

tubercle (Table  5). The best cut off in a scoring system 
introducing age over 65 years as a third free variable was 
still at one of the two tests positive, irrespective of age 
(Appendix 5).

Only eight patients had all three tests as proposed by 
Murrell positive. Sensitivity was low (< 24%) and specific-
ity high (> 95). In patients aged 60 years or more with two 
or three of the suggested tests positive as suggested by 
Murrell, the DOR was low (≤ 3).

Discussion
The most important finding of the present study was that 
two simple tests; the inability to raise the arm above 90° 
and reduced strength in external rotation tested con-
ventionally or with the small finger test, are valid clini-
cal screening tests in the first line examination during the 
acute phase after shoulder injuries with negative x-rays. 
By discriminating between patients with and without 
a high probability of a tear of the upper rotator cuff, 
the tests may improve quality and save costs by select-
ing patients for imaging like ultrasound or MRI more 
accurately.

The results differ from previous studies on referred 
patients, where test efficacy is reported to be diverging 
and inconsistent [15, 16]. An association between the 
inability to abduct above shoulder level and rotator cuff 
tears has previously been demonstrated [8, 35], includ-
ing in, to our knowledge, the only previous diagnostic 
study on acute rotator cuff tears [12]. By combining the 

Table 4  Target condition and alternative diagnoses in 120 patients primarily diagnosed as soft tissue injury with negative 
conventional radiographs
Target condition Frequency (%)
Supraspinatus tear 36 (30)
  Supraspinatus single tendon tear* 14 (12)
  2-tendon tear: Supraspinatus + infraspinatus 12 (10)
  2-tendon tear: Supraspinatus + subscapularis 3 (3)
  3-tendon tear*: Supra- + infraspinatus + subscapularis 5 (4)
  Supraspinatus tear + occult fracture of greater tubercle 1 (1)
  Supraspinatus tear + occult fracture of lesser tubercle 1 (1)
Infraspinatus single tendon tear 0
Subscapularis single tendon tear 2 (2)
Occult fracture at tendon insertion without tendon tear 8 (7)
  Occult fracture of greater tubercle 7 (6)
  Occult fracture of proximal humerus 1 (1)
Final diagnoses in patients without the target condition
  Shoulder contusion and glenohumeral sprain/strain 48 (40)
  Glenohumeral dislocation without RC tendon tear 13 (11)
  Acromioclavicular joint injury 8 (7)
  Occult fracture of scapula (1 neck, 1 acromion) 2 (2)
  Occult fracture of lateral clavicle 1 (1)
  Sternoclavicular joint injury 1 (1)
  Long head of the biceps tear 1 (1)
Total 120
* Two in each group had suffered glenohumeral dislocation; RC rotator cuff



Page 7 of 11Enger et al. BMC Musculoskeletal Disorders          (2025) 26:546 

Ta
bl

e 
5 

 P
hy

sic
al

 e
xa

m
in

at
io

n 
te

st
 e

ffe
ct

iv
ity

 in
 d

et
ec

tin
g 

fu
ll-

th
ic

kn
es

s r
ot

at
or

 c
uff

 te
ar

s a
nd

/o
r o

cc
ul

t a
vu

lsi
on

 fr
ac

tu
re

 o
f t

he
 te

nd
on

 in
se

rt
io

n 
on

 th
e 

gr
ea

te
r t

ub
er

os
ity

In
de

x 
te

st
Ta

rg
et

 c
on

di
tio

n
TP

FP
FN

TN
Se

ns
iti

vi
ty

 %
(9

5%
 C

I)
Sp

ec
ifi

ci
ty

 %
(9

5%
 C

I)
PP

V 
%

(9
5%

 C
I)

N
PV

 %
(9

5%
 C

I)
D

O
R

(9
5%

 C
I)

A
cc

(%
)

Te
st

yi
el

d 
(%

)
Ab

du
ct

io
n

 
In

ab
ili

ty
 to

 a
bd

uc
t >

 9
0°

SS
P/

FR
X

36
18

7
45

84
 (6

9–
93

)
71

 (5
9–

82
)

67
 (5

7–
75

)
87

 (7
6–

93
)

12
.9

 (4
.8

–3
4.

2)
76

10
0 

(9
0*

)
 

Pa
in

fu
l a

rc
SS

P/
FR

X
3

18
4

26
43

 (1
0–

82
)

59
 (4

3–
74

)
14

 (6
–3

0)
87

 (7
7–

93
)

1.
1 

(0
.2

–5
.4

)
57

53
 (4

6*
)

 
St

re
ng

th
SS

P/
FR

X
32

17
11

56
74

 (5
9–

86
)

77
 (6

5–
86

)
65

 (5
5–

75
)

84
 (7

5–
90

)
9.

6 
(4

.0
–2

3.
0)

76
98

 
Re

sis
te

d 
ab

du
ct

io
n 

pa
in

SS
P/

FR
X

40
33

4
40

91
 (7

8–
97

)
55

 (4
3–

66
)

55
 (4

8–
61

)
91

 (7
9–

96
)

12
.1

 (3
.9

–3
7.

4)
69

99
 

H
aw

ki
ns

SS
P/

FR
X

13
20

19
50

41
 (2

4–
59

)
71

 (5
9–

82
)

39
 (2

7–
53

)
72

 (6
6–

78
)

1.
7 

(0
.7

–4
.1

)
62

87
Ex

te
rn

al
 ro

ta
tio

n
 

AR
O

M
 re

du
ce

d 
≥

 2
0°

IS
P/

FR
X

11
19

13
62

46
 (2

6–
67

)
77

 (6
6–

85
)

37
 (2

4–
51

)
83

 (7
6–

88
)

2.
8 

(1
.1

–7
.2

)
70

10
0 

(8
8*

)
 

St
re

ng
th

SS
P/

FR
X

31
15

13
58

70
 (5

5–
83

)
79

 (6
8–

88
)

67
 (5

6–
77

)
82

 (7
4–

88
)

9.
2 

(3
.9

–2
1.

8)
76

99
IS

P/
FR

X
21

26
5

67
81

 (6
1–

93
)

72
 (6

2–
81

)
45

 (3
6–

54
)

93
 (8

6–
97

)
10

.8
 (3

.7
–3

1.
7)

74
99

 
Sm

al
l fi

ng
er

 te
st

SS
P/

FR
X

29
10

15
64

66
 (5

1–
80

)
86

 (7
7–

93
)

74
 (6

1–
84

)
81

 (7
4–

87
)

12
.4

 (5
.0

-3
0.

8)
79

10
0

IS
P/

FR
X

20
20

6
74

77
 (5

6–
91

)
79

 (6
9–

86
)

50
 (3

9–
61

)
93

 (8
6–

96
)

12
.3

 (4
.4

–3
4.

8)
78

10
0

 
Ex

te
rn

al
 ro

ta
tio

n 
la

g 
sig

n
SS

P/
FR

X
5

2
27

59
16

 (5
–3

3)
97

 (8
9–

10
0)

71
 (3

4–
92

)
69

 (6
5–

72
)

5.
5 

(1
.0

–3
0.

0)
69

91
 (7

9*
)

IS
P/

FR
X

4
4

14
73

22
 (6

–4
8)

95
 (8

7–
99

)
50

 (2
2–

78
)

84
 (8

0–
87

)
5.

2 
(1

.2
–2

3.
4)

81
91

 (7
9*

)
Te

st
 co

m
bi

na
tio

ns
 §

In
ab

ili
ty

 to
 a

bd
uc

t >
 9

0°
 +

 sm
al

l fi
ng

er
 te

st
SS

P/
FR

X
40

23
4

51
91

 (7
8–

97
)

69
 (5

7–
79

)
63

 (5
5–

71
)

93
 (8

3–
97

)
22

.2
 (7

.1
–6

9.
3)

77
10

0
In

ab
ili

ty
 to

 a
bd

uc
t >

 9
0°

 +
ex

te
rn

al
 ro

ta
tio

n 
st

re
ng

th
SS

P/
FR

X
41

25
3

49
93

 (8
1–

99
)

66
 (5

4–
77

)
62

 (5
4–

70
)

94
 (8

4–
98

)
26

.8
 (7

.5
–9

5.
1)

76
10

0

Re
sis

te
d 

ab
du

ct
io

n 
pa

in
 +

sm
al

l fi
ng

er
 te

st
SS

P/
FR

X
41

33
3

41
93

 (8
1–

99
)

55
 (4

3–
67

)
55

 (4
9–

62
)

93
 (8

2–
98

)
17

.0
 (4

.8
–5

9.
8)

69
10

0

Re
sis

te
d 

ab
du

ct
io

n 
pa

in
 +

ex
te

rn
al

 ro
ta

tio
n 

st
re

ng
th

SS
P/

FR
X

42
37

2
37

95
 (8

5–
99

)
50

 (3
8–

62
)

53
 (4

7–
59

)
95

 (8
2–

99
)

21
.0

 (4
.7

–9
3.

2)
67

10
0

TP
, t

ru
e 

po
si

tiv
e;

 F
P,

 fa
ls

e 
po

si
tiv

e;
 F

N
, f

al
se

 n
eg

at
iv

e;
 T

N
, t

ru
e 

ne
ga

tiv
e;

 P
PV

,p
os

iti
ve

 p
re

di
ct

iv
e 

va
lu

e;
 N

PV
, n

eg
at

iv
e 

pr
ed

ic
tiv

e 
va

lu
e;

 D
O

R,
 d

ia
gn

os
tic

 o
dd

s r
at

io
; A

cc
, a

cc
ur

ac
y;

 A
RO

M
, a

ct
iv

e 
ra

ng
e 

of
 m

ot
io

n;
 S

SP
, s

up
ra

sp
in

at
us

 
te

ar
s,

 is
ol

at
ed

 a
nd

 c
om

bi
ne

d;
 IS

P,
 in

fr
as

pi
na

tu
s t

ea
rs

, a
ll 

co
m

bi
ne

d 
w

ith
 su

pr
as

pi
na

tu
s t

ea
rs

; F
RX

, o
cc

ul
t a

vu
ls

io
n 

fr
ac

tu
re

 o
f t

he
 te

nd
on

 in
se

rt
io

n;
 §

 P
os

 if
 a

t l
ea

st
 o

ne
 o

f t
he

 tw
o 

te
st

s w
as

 p
os

iti
ve

; *
Te

st
 y

ie
ld

 c
al

cu
la

tio
n 

w
he

n 
in

cl
ud

in
g 

pa
tie

nt
s 

w
ith

 re
ce

nt
 g

le
no

hu
m

er
al

 d
is

lo
ca

tio
n 

in
 w

ho
m

 th
e 

te
st

 w
as

 s
to

pp
ed

 a
t s

ho
ul

de
r l

ev
el

 b
y 

th
e 

ex
am

in
in

g 
ph

ys
ic

ia
n 

or
 n

ot
 p

er
fo

rm
ed

 b
ec

au
se

 o
f r

ec
en

t d
is

lo
ca

tio
n



Page 8 of 11Enger et al. BMC Musculoskeletal Disorders          (2025) 26:546 

inability to raise the arm above 90° and reduced external 
rotation strength, both high sensitivity and high speci-
ficity are taken into account, and two motions assessed 
in accordance with the rotator cuff muscles` combined 
function as dynamic stabilizers of the glenohumeral joint 
[48]. In a review of the clinical diagnosis of posterosupe-
rior rotator cuff tears, the meta-analysis indicated that no 
single test could diagnose the condition sufficiently, and 
the authors recommend a combination of clinical tests, 
as also proposed in a previous level 1 diagnostic study of 
patients with full-thickness rotator cuff tears examined 
before surgery [49, 50]. In a previous study on the effect 
of lidocaine injections on shoulder tests after injury on 
the other hand, combining the tree most accurate tests; 
active abduction < 90°, Jobe supraspinatus test and either 
Hawkins test or the external rotation lag sign (ERLS), 
did not improve the diagnostic accuracy [12]. This may 
be due to a certain similarity between the Jobe test and 
active abduction < 90°, as well as the relatively low inter-
rater reliability for the Hawkins test and ERLS in the 
present patient population [26].

It may be argued that diagnosing acute traumatic tears 
may push patients towards surgery, but the assumption 
of such tears being a key indication for surgery is contro-
versial [31, 51–53]. A pivotal element for further stud-
ies on optimal treatment of acute rotator cuff tears, is to 
develop improved diagnostic pathways for the first line 
services where most patients are examined. Improved 
diagnostics would also benefit a shared decision approach 
to treatment.

Acute tears versus asymptomatic chronic defects
The median age of the patients with rotator cuff tears 
was twelve years older than that of the total cohort. With 
increasing age there is also an increasing prevalence of 
asymptomatic rotator cuff tears [19, 22, 23, 54]. Bilat-
eral imaging as in the present study has been suggested 
to deal with the problem of accidental findings of chronic 
tears [19]. Seven of the nine patients with a tear also on 
the uninjured side, had joint or bursa fluid in the injured 
shoulder, signs reported to be associated with acute 
injury [43]. The finding of an asymptomatic tear in the 
uninjured shoulder does however not preclude an acute 
tear or enlargement of a pre-existing tear in the affected 
shoulder. We have therefore adhered to the most used 
definition of an acute tear as described in the methods 
section [8, 30, 31].

Other abduction tests
We registered abduction pain intensity at four lev-
els. When transforming them into a binary test (posi-
tive = pain against gravity or isometric force), sensitivity 
and DOR were high. This is not entirely surprising con-
sidering the resemblance to the Supraspinatus/Jobe/
Empty can test [14, 16, 55–57]. The test was performed 
in 30° abduction instead of 90° and did not involve inter-
nal rotation of the arm. This is less painful for the acutely 
injured patient and thereby makes the test more feasible 
for the examiner. Despite this, the ability to abduct above 
90° or not may be easier to interpret.

External rotation tests
Muscle strength evaluated by the small finger test was 
found to be as useful as the conventional muscle strength 
test and both were better than the external rotation lag 
sign. Interestingly, the first test was the most specific. In 
an earlier study the resisted external rotation test assess-
ing muscle weakness was reported to achieve the high-
est area under the curve for detecting infraspinatus 
tendon tears [58]. In another study on test combinations 
to detect both full- and partial-thickness tears, exter-
nal rotation strength was one of three signs along with 
age ≥ 65 and night pain, which in a scoring system best 
predicted a tear [59]. Interpreting external rotation also 
in relation to the supraspinatus, is supported by the com-
bined function of the rotator cuff muscles [48].

The external rotation lag sign had high specificity but 
too low sensitivity to be recommendable in the present 
setting, similar to the findings in another recent study 
[56]. Also, we previously reported that reliability for the 
external rotation lag sign was only fair (Cohen`s Kappa 
0.40) in the present patient population [26].

Fig. 2  Receiver Operating Characteristic (ROC) curve for reduced abduc-
tion and target condition supraspinatus full-thickness tear with or without 
involvement of infraspinatus and/or avulsion fracture at insertion site. Area 
under curve (AUC) was 0.83
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Choice of tests and the DOR
In patients who have suffered acute shoulder trauma, 
tests should not depend on the patient being able to raise 
the arm, as many are unable to do so or get pain that 
interferes with test interpretation. Tests like the drop arm 
test [60], dropping sign [61], Patte`s test [62], full- and 
empty can [55, 60, 62] were therefore not included in the 
present study.

In the primary health care and emergency department 
setting, it may be argued that not missing the condition 
of interest (high sensitivity) is more important than high 
specificity. Rotator cuff tears and occult fractures are 
important to diagnose at an early stage in order to put 
the patient on the right treatment pathway from the start, 
but do not require immediate surgery. If tests are to be 
useful for screening high numbers of soft tissue shoulder 
injuries, specificity also needs to be considered to avoid 
high numbers of false positives requiring unnecessary 
ultrasound or MRI imaging. The DOR is therefore suit-
able for comparing test effectiveness in the present study, 
as it accounts for both the ability to recognize disease as 
well as the ability to exclude it.

Test combinations
Thirteen tests were included, and exploring all possible 
test combinations was beyond the scope of the pres-
ent study. We have chosen a pragmatic approach and 
provided data for some combinations of tests that were 
robust as single tests and could easily be performed and 
implemented in settings with acutely injured patients. 
We cannot exclude that other combinations may perform 
better statistically.

The test clusters for predicting full-thickness rotator 
cuff tears as proposed by Murrell for referred patients 
with shoulder pain [38], were not effective in the acute 
phase after shoulder trauma. Impingement is one of the 
three criteria, and neither the Hawkins nor the Painful 
arc tests [60, 63], were useful in predicting the target con-
dition in the present setting.

Strengths and weaknesses
The main limitation of the study is that results are only 
valid for patients over forty years that have follow-up 
within three weeks of an acute soft-tissue shoulder injury. 
More than half of the eligible patients were excluded, 
mainly due to ongoing neck-/shoulder pain at the time of 
injury. Whether the results are generalizable to this group 
needs to be investigated. The second, important limita-
tion is that the confidence intervals were quite wide also 
for the best tests, indicating that a larger sample might 
have been preferable. Third, the number of subscapularis 
tears was low, consequently we were not able to evaluate 
tests for subscapularis tears. Tears of the upper rim may 

be difficult to detect by ultrasound and MRI [64–66], and 
the number may be underestimated.

The present study is to our knowledge the first present-
ing the accuracy and reliability of physical examination 
tests in non-referred patients after acute shoulder injury 
with negative X-rays. The study is aimed at emergency 
departments and primary health care, and the age and 
gender distribution indicate that we selected a represen-
tative cohort. The included tests reflect their usefulness 
in the emergency setting. Future studies may evaluate 
whether these tests are useful also in other hospital set-
tings. The reliability of the tests has been published pre-
viously and the most accurate tests in the present study 
were also reliable [26]. As all patients underwent the 
ultrasound, the risk of verification bias present in studies 
with surgery as the gold standard, was avoided [16]. Dif-
ferent physicians blinded to the result of the ultrasound 
examination performed the tests. We screened the con-
tralateral shoulder and adhered to the STARD statement 
[67, 68].

Conclusions
In the present cohort of first line patients with acute soft 
tissue shoulder injury without ongoing neck and shoul-
der problems, two simple tests; the inability to abduct the 
arm above 90° and weakness in external rotation were 
effectively able to diagnose full-thickness tears of the 
upper rotator cuff and the integrity of its insertion. This 
may improve the quality of health care and provide a sim-
ple and cost effective tool for aiding the decision of which 
patients should be referred for MRI or ultrasound at the 
first follow-up.
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