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Role of the scapula in normal shoulder

function



Normal scapular movement and

muscle recruitment patterns



Scapulothoracic muscle recruitment:

Prime Movers

Dynamic Stabilizers

Postural muscles



Normal scapular movement and muscle recruitment patterns: examples

upward rotation



Scapular dyskinesis in relation to

shoulder pain (Ludewig et al. JOSPT 2009) 



Abnormal muscle recruitment patterns in patients

with shoulder pain in superficial muscles (Struyf et al. 2014) 



Need for a science based

rehabilitation program (Cools et al. BJSM 2014)



Scapular Rehabilitation Algorithm (Cools et al. BJSM 2014)
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Scapular Rehabilitation: which exercises to prescribe?

1. Focus on neuromuscular coordination: the role of 

conscious correction of scapular position

2. Focus on scapular muscle balance rather than muscle

strength

3. Role of kinetic chain and functional (sport specific) 

tasks in scapular exercises
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1. Focus on neuromuscular coordination: 

conscious correction of scapular position
(De Mey et al. JOSPT 2013)
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2. Focus on scapular muscle balance in scapular rehabilitation

• Shoulder/neck patients

 LT & MT 

 SA 

 UT  or 

 PMin 

 Lev Scap 

 RH  or 
(Ludewig et al. JOSPT 2009, Struyf et al. JEK 2014, Castelein JEK 2015, 

Castelein et al. Man Ther 2016)  



Focus on muscle balance rather than muscle strength

UT/SA UT/LT LS/UT Pm/LT Pm/SA

(less/more activity)



Focus on muscle balance rather than muscle strength: UT/LT & UT/SA
(Ludewig et al. AJSM 2004; Cools et al. AJSM 2007)



UT 

SA =

MT & LT  RH 

Pect Min 

UT 

SA =

Lev Scap 

2. Focus on muscle balance rather than muscle strength (Castelein et al. JOSPT 2015)



2. Focus on muscle balance rather than muscle strength: UT/LS 
(Castelein et al. Man Ther 2015)
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2. Focus on muscle balance rather than muscle strength: UT/LS 
(Castelein et al. Man Ther 2015)
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2. Focus on muscle balance rather than muscle strength: SA/Pm 
(Castelein et al. Man Ther 2015)



Focus on Muscle Balance: scientific rationale

hyper-active muscles hypo-active muscles clinically relevant balance ratios proposed exercises reference

Pm SA Pm/SA serratus punch standing Castelein et al. Man Ther1 2016

MT Pm/MT elevation with ER Castelein et al. JOSPT 2016

LT Pm/LT elevation with ER Castelein et al. JOSPT 2016

Rh Pm/Rh elevation with ER Castelein et al. JOSPT 2016

UT SA UT/SA elbow push up Ludewig et al.  AJSM 2004

serratus punch supine Uhl 2010

elevation with ER Castelein et al. JOSPT 2016

wall slide Castelein et al. JOSPT 2016

MT or LT UT/MT or UT/LT elevation with ER Castelein et al. JOSPT 2016

side-lying forward flexion Cools et al. AJSM 2007

side-lying external rotationCools et al. AJSM 2007

prone Hor Abd with ER Cools et al. AJSM 2007

prone extension Cools et al. AJSM 2007

prone ER in 90° abd Ekstrom et al. 2003

RH UT/RH elevation with ER Castelein et al. JOSPT 2016

LS SA LS/SA wall slide Castelein et al. JOSPT 2016

UT LS/UT overhead shrug Castelein et al. Man Ther2 2016

MT or LT or RH LS/MT or LS/LT or LS/RH overhead retraction Castelein et al. Man Ther2 2016

RH SA RH/SA wall slide Castelein et al. JOSPT 2016

(Cools, Michener & Ellenbecker in: The Scapula, Kibler WB ed. Elsevier 2017 in press)
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3. Role of Kinetic Chain in exercises in OPEN chain exercises
(De Mey et al. JSMS 2012)
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3. Role of Kinetic Chain CLOSED chain exercises (Maenhout et al. BJSM 2009)

(Maenhout et al. BJSM 2009)



3. Role of SPORT SPECIFIC PLYOMETRIC tasks on scapular muscle

recruitment (Maenhout et al. JEK 2015)

(Maenhout et al. JEK 2015)



(Ellenbecker BJSM 2010) 

(Maenhout JAT 2014) 



Goal of the exercise:

1. UT 

2. MT & LT 

3. SA 

4. Overall scap muscles



Take home message: 

choose the right exercise for your patient

1. Focus on conscious muscle recruitment in early

stages of rehab

2. Choose exercises to restore muscle balance around

the scapula, including the deep muscles

3. Diagonals are in favor of optimal scapular recruitment

4. Plyometrics highly challenge scapular muscle activity
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THANK YOU


