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Subclassification of shoulder impingement  
or  

’one size fits all’? 
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SIS èSAPS 

q Clinically, painful condition, often at the frontside of 
shoulder, is aggravated by shoulder elevation 

q Several potential etiological factors 

q External factors (structural/functional  

changes èimpingement of tendons+pain) 

q Internal factors (changed tendon morpho- 

logy/vascularity/mechanical conditions like 

Rupture, changed bursa condition, or both 

èpain)              (e.g.Lewis,09;15) 
 

 



Result of external factors 
Scapular dyskinesis 

 

§  Clinical term for visual  
§  scapula changes from normal kinematics 

(Kibler,98; Mottram,97; Comerford,01; Kibler,03) 

§  thoracic posture abnormalities (Ludewig,09; Page,11) 

§  imbalance in muscle activation +/ strength of 
RC + thoraco-scapular muscles 
(tigtness,fatigue,pain) (Ludewig,09) 

o  asymptomatic (’silent condition’) (Belling Sørensen,00) 



54 method names (50 articles) for clinical scapular assessment 
•  A. static positioning assessment (n=19) 
•  B. semi-dynamic functional assesment (n=13) 
•  C. dynamic functional assesment (n=22) 
 

With clinical tests: 

Clinimetric properties of clinical scapular tests are poor 

-especially validity + responsiveness 
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Scapular upward 
rotation test 

(degrees°) 

Modified 
qualitative 
evaluation 

systeme (Y/N) 

Scapular 
Dyskinesis Test   
(3 categories) 

  
Reliability and     

Validity 
 
   

Study quality 
 
 

Scapular Dyskinesi (SD)  
 

ICC: 0.89-98 (95% 0.82-0.98)

3D: (r) 0.59-0.92
Digital inclinometer: 
(r) 0.989-0.996

79% agreement, K: 0.41

Sens. 74–78%
Spec. 31–38%
Accuracy 64–66%
(3D measurements)

Scapular position and movement (dyskinesis) 

McClure et al. (2009);
Tate et al. (2009) 

Johnson et al. (2001)                          
Tucker and Ingram (2012) 
Watson et al. 2005
 

Uhl et al. (2009)

Kw: 0.55-0.58 (95%CI 0.32,0.79) 

Dys.score; sign. changes in 3D 
movements. P < 0.05
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ABSTRACT
Background Alterations in scapular orientation and
dynamic control, specifically involving increased anterior
tilt and downward rotation, are considered to play a
substantial role in contributing to a subacromial
impingement syndrome (SIS). Non-surgical intervention
aims at restoring normal scapular posture. The research
evidence supporting this practice is equivocal.
Objective The aim of this study was to systematically
review the relevant literature to examine whether a
difference exists in scapular orientation between people
without shoulder symptoms and those with SIS.
Data sources MEDLINE, AMED, EMBASE, CINAHL,
PEDro and SPORTDiscus databases were searched using
relevant search terms up to August 2013. Additional
studies were identified by hand-searching the reference
lists of pertinent articles.
Review methods Of the 7445 abstracts identified,
18 were selected for further analysis. Two reviewers
independently assessed the studies for inclusion, data
extraction and quality, using a modified Downs and
Black quality assessment tool.
Results 10 trials were included in the review. Scapular
position was determined through two-dimensional
radiological measurements, 360° inclinometers and three-
dimensional motion and tracking devices. The findings
were inconsistent. Some studies reported patterns of
reduced upward rotation, increased anterior tilting and
medial rotation of the scapula. In contrast, others reported
the opposite, and some identified no difference in motion
when compared to asymptomatic controls.
Conclusions The underlying aetiology of SIS is still
debated. The results of this review demonstrated a lack of
consistency of study methodologies and results. Currently,
there is insufficient evidence to support a clinical belief that
the scapula adopts a common and consistent posture in
SIS. This may reflect the complex, multifactorial nature of
the syndrome. Additionally, it may be due to the
methodological variations and shortfalls in the available
research. It also raises the possibility that deviation from a
‘normal’ scapular position may not be contributory to SIS
but part of normal variations. Further research is required
to establish whether a common pattern exists in scapular
kinematics in SIS patients or whether subgroups of patients
with common patterns can be identified to guide
management options. Non-surgical treatment involving
rehabilitation of the scapula to an idealised normal posture
is currently not supported by the available literature.

INTRODUCTION
Shoulder pain is associated with substantial morbid-
ity. The reported point prevalence ranges between
7% and 27% in the general population and it is

thought to increase with age.1 Subacromial
impingement syndrome (SIS) and rotator cuff ten-
dinopathy are considered to be the most common
causes of shoulder pain. Their point prevalence has
been estimated to be between 2.4% and 14%.2 SIS
has been shown to affect both manual and seden-
tary workers3 4 as well as sporting populations.5

The term SIS encompasses shoulder pain and
pathology originating from the tendon or bursal
tissue in the subacromial space, but its aetiology is
still not fully understood. The symptoms experi-
enced in SIS may be due to extrinsic,6 7 intrinsic8

or a mixed aetiology.9 10 The condition is typically
diagnosed clinically using a combination of
impingement or rotator cuff tests; however, the
diagnostic accuracy of these tests has not been
confirmed.11–13

One hypothesis is that scapular dyskinesia is
involved in the pathogenesis of SIS by reducing the
subacromial space creating mechanical impinge-
ment of the subacromial tissue, thus resulting in
pain and dysfunction.14 15 The rehabilitation of
scapula-stabilising muscles is commonly prescribed
for the management of SIS.16 17 However, the find-
ings of studies which have examined changes in the
activation patterns of muscles of the shoulder
complex and those controlling the scapula in
people with SIS have been equivocal. A recent sys-
tematic review of nine electromyographic (EMG)
studies of the shoulder complex in people with SIS
concluded that a difference between the upper and
lower trapezius EMG activity may exist when com-
pared to people without symptoms, whereas evi-
dence did not exist or was inconsistent for
supraspinatus, teres minor, serratus anterior,
deltoid and biceps.18 These variations in findings
may represent the multifactorial aetiology of SIS or,
alternatively, may be due to the small study sizes
and methodological factors failing to detect
change.
An alternative method to investigate the relation-

ship between SIS and posture is to explore the rela-
tionship between scapular orientation and
symptoms. The literature has associated an anteri-
orly tilted, downwardly rotated scapular orienta-
tion with SIS.17 19 20 Early studies investigating
scapular orientation analysed static measurements
derived from bony landmarks on radiographs.21 22

These studies identified that differences existed
between asymptomatic and symptomatic shoulders
in scapular orientation at different points in arm
elevation. With the development of measurement
techniques, three-dimensional (3D) motion record-
ing methods have enabled a more accurate
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impingement syndrome (SIS). Non-surgical intervention
aims at restoring normal scapular posture. The research
evidence supporting this practice is equivocal.
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PEDro and SPORTDiscus databases were searched using
relevant search terms up to August 2013. Additional
studies were identified by hand-searching the reference
lists of pertinent articles.
Review methods Of the 7445 abstracts identified,
18 were selected for further analysis. Two reviewers
independently assessed the studies for inclusion, data
extraction and quality, using a modified Downs and
Black quality assessment tool.
Results 10 trials were included in the review. Scapular
position was determined through two-dimensional
radiological measurements, 360° inclinometers and three-
dimensional motion and tracking devices. The findings
were inconsistent. Some studies reported patterns of
reduced upward rotation, increased anterior tilting and
medial rotation of the scapula. In contrast, others reported
the opposite, and some identified no difference in motion
when compared to asymptomatic controls.
Conclusions The underlying aetiology of SIS is still
debated. The results of this review demonstrated a lack of
consistency of study methodologies and results. Currently,
there is insufficient evidence to support a clinical belief that
the scapula adopts a common and consistent posture in
SIS. This may reflect the complex, multifactorial nature of
the syndrome. Additionally, it may be due to the
methodological variations and shortfalls in the available
research. It also raises the possibility that deviation from a
‘normal’ scapular position may not be contributory to SIS
but part of normal variations. Further research is required
to establish whether a common pattern exists in scapular
kinematics in SIS patients or whether subgroups of patients
with common patterns can be identified to guide
management options. Non-surgical treatment involving
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INTRODUCTION
Shoulder pain is associated with substantial morbid-
ity. The reported point prevalence ranges between
7% and 27% in the general population and it is

thought to increase with age.1 Subacromial
impingement syndrome (SIS) and rotator cuff ten-
dinopathy are considered to be the most common
causes of shoulder pain. Their point prevalence has
been estimated to be between 2.4% and 14%.2 SIS
has been shown to affect both manual and seden-
tary workers3 4 as well as sporting populations.5

The term SIS encompasses shoulder pain and
pathology originating from the tendon or bursal
tissue in the subacromial space, but its aetiology is
still not fully understood. The symptoms experi-
enced in SIS may be due to extrinsic,6 7 intrinsic8

or a mixed aetiology.9 10 The condition is typically
diagnosed clinically using a combination of
impingement or rotator cuff tests; however, the
diagnostic accuracy of these tests has not been
confirmed.11–13

One hypothesis is that scapular dyskinesia is
involved in the pathogenesis of SIS by reducing the
subacromial space creating mechanical impinge-
ment of the subacromial tissue, thus resulting in
pain and dysfunction.14 15 The rehabilitation of
scapula-stabilising muscles is commonly prescribed
for the management of SIS.16 17 However, the find-
ings of studies which have examined changes in the
activation patterns of muscles of the shoulder
complex and those controlling the scapula in
people with SIS have been equivocal. A recent sys-
tematic review of nine electromyographic (EMG)
studies of the shoulder complex in people with SIS
concluded that a difference between the upper and
lower trapezius EMG activity may exist when com-
pared to people without symptoms, whereas evi-
dence did not exist or was inconsistent for
supraspinatus, teres minor, serratus anterior,
deltoid and biceps.18 These variations in findings
may represent the multifactorial aetiology of SIS or,
alternatively, may be due to the small study sizes
and methodological factors failing to detect
change.
An alternative method to investigate the relation-

ship between SIS and posture is to explore the rela-
tionship between scapular orientation and
symptoms. The literature has associated an anteri-
orly tilted, downwardly rotated scapular orienta-
tion with SIS.17 19 20 Early studies investigating
scapular orientation analysed static measurements
derived from bony landmarks on radiographs.21 22

These studies identified that differences existed
between asymptomatic and symptomatic shoulders
in scapular orientation at different points in arm
elevation. With the development of measurement
techniques, three-dimensional (3D) motion record-
ing methods have enabled a more accurate

Ratcliffe E, et al. Br J Sports Med 2014;48:1251–1256. doi:10.1136/bjsports-2013-092389 1 of 7

Original article

group.bmj.com on October 27, 2014 - Published by http://bjsm.bmj.com/Downloaded from group.bmj.com on October 27, 2014 - Published by http://bjsm.bmj.com/Downloaded from group.bmj.com on October 27, 2014 - Published by http://bjsm.bmj.com/Downloaded from 

With objective measurements: 

No clear pattern for scapular dyskinesis in SAPS 

-but tendencies to  

decreased Upward Rotation predictor of pain! 



Explanations (Ratcliffe,14) 

§  Different definitions of SAPS (multifactorial nature of SAPS…no 
subclassification) 

§  Different methods for measuring scap pos, limited reliability/
validity  

§  Is there a normal/abnormal scap.pos? Normal variation?  

2 typical patterns!  
§  Decreased upward rotation (increased ant tilt+med rot) as a cause 

for SAPS? (Ludewig,00;Su,04;Endo,01;Lin,11;Lukasiewicz,99;Warner,92;Borstad,02;Hebert,
02; Struyf,14) 

§  Increased upward rotation as a compensation/prevention SAPS? 
due to increased volume (oedema/thickening/fibrosis) in the small 
subacr. space?) (Finley,05;McClure,06) 



§  Clinical term for visual  
§  scapula changes from normal kinematics (Kibler,98; 

Mottram,97; Comerford,01; Kibler,03) 

§  thoracic posture abnormalities (Ludewig,09; Page,11) 

§  imbalance in muscle activation +/ strength of 
RC + thoraco-scapular muscles (tigtness, fatigue, 
pain) (Ludewig,09) 

o  asymptomatic (’silent condition’) (Belling Sørensen,00) 

Scapular dyskinesis 
(external factors) 



Muscle activity… 
 
Muscle recruitment…. 
 

No clear pattern for scapular dyskinesis in SAPS 

-but tendencies to  

increased UT, decreased LT+SA 



 
Explanations (Struyf,14; Chester,10; Larsen,14) 

 

§  Small samples 
§  Varying diagnostic criteria, few with subclassification of 

SAPS into scapular dyskinesis 

§  Varying testing procedures, EMG-variables reported 

§  Recommendation: Subclassification of SAPS 



SAPS 

Mixed  
popu- 
lation 

Effect? 
due to 
what? 

General  
clinical 

examination 
Mixed  

training 
in shoulder?? 

NO subclassification



SAPS 
Scapular  
dyskinesis 

SAT         SRT 
 
Verification of 
assisting 
movements 

Effect 

Clin exa- 
mination 
Scap.posit./ 

muscle activity 
Clinimetrics on 
validity/resp? 

Motor control 
training 
which sh.  

program?? 

Scap.posit., 
muscle activ, 
strength 

WITH subclassification



Some evidence for motor control training 

(probably due to scapular dyskinesis, unknown) 

-seems to be targeted mostly 

-scap. dyskinesis is 
not measured before/reduced! 



SIS èSAPS 

q Clinically, painful condition, often at the frontside of 
shoulder, is aggravated by shoulder elevation 

q Several potential etiological factors 

q External factors (structural/functional  

changes èimpingement of tendons+pain) 

q Internal factors (changed tendon morpho- 

logy/vascularity/mechanical conditions like 

rupture, changed bursa condition, or both 

èpain)                                           (e.g.Lewis,09;15) 

 

 



Are these really the most specific diagnostic  

criteria for RC-tendinopathy??? 



University of Southern  
Denmark, Odense, DK 

Vascularisation, calcification,
fibrillar disruption, AH/tendon thickness



SAPS 

Mixed  
popu- 
lation 

Effect 
due to 
what? 

General  
clinical 

examination 
Mixed  

training 
in shoulder?? 

NO subclassification



SAPS 
RC-tendinopathy 

RC-tend. 
 
clin.tests 
+anamnesis 

Effect 

Suppl.  
 

US-exam. 
(Clinimetrics?) 

Targeted 
training 

In shoulder?? 

WITH subclassification



-Resistance level unclear 
-No of reps/set unclear 
-3 sets better than 2 or 1 set,  
-Duration at least 12 weeks 
-Optimum freq/day/wk unclear 

-RC-tendinopathy + 
-SIS 

No specific  

recommendation!! 



(Malliaras,13;Couppe,15) 

Which type of training to tendinopathy? 



Some relevant literature (’SAPS’) 

Effect of motor control training 
§  Some evidence (mostly used, due to scap.dyskinesis?) 

§  Scap.control, balance of UT/SA-LT, UT-MT (deMey,12; Worsley,13) 

§  Scap.control, rot.cuff (Holmgren12+Hallgren,14 (RCT); Baskurt,11 (RCT)) 

§  Scap.control, scap.mobil, stretching (Struyf,13 (RCT); Baskurt,11 (RCT)) 

§  Scap.control, co-contraction PM+LD (Beaudreil,11 (RCT)) 

 
 
Effect of strength training (+ limited gluco-corticoid) 

§  Weak evidence  
§  Heavy load eccentr (Maenhout,12 (RCT); Jonnson,06; Camargo,12; Bernhardsson,11)  

§  Heavy-moderate load conc-eccentr (Lombardi,08 (RCT); Holmgren,12 (RCT); 
Ingwersen,17 (RCT)) 



Thank you 
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