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Exercise therapy



Exercise Therapy: key element in the management of most shoulder disorders!
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How do we choose the exercises in EBP?
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What does the
expert say?

Is the program 
proven to be

effective?

Guidelines?

Assumed immediate effect of an exercise
on biomechanics and muscle recruitment?
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Quantitative US (AHD)

How can we measure immediate exercise effects in a biomechanical context?

EMG (surface + fine wire)
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3D-kinematics (scapula)



Translating research into the clinic….
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Value of quantitative US for exercise selection?
(Spanhove et al. Physiotherapy 2020)

Ann Cools Odense March 2022



Value of quantitative US for exercise selection?
(Spanhove et al. Physiotherapy 2020)

Subacromial 
pain syndrome

Multidirectional
instability

(inferior laxity) 
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Translating research into the clinic….
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Degenerative rotator cuff tears: train the function, not the structure!
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Bench slides
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Levy ProgramWall slides



Levy et al. “anterior deltoid” 
exercises JSES 2008

Edwards et al. “low load RC” exercises
JOSPT 2017
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Translating research into the clinic….
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EMG-analysis of scapular muscles during rehabilitation exercises (1) 
Kibler et al. AJSM 2008; Berckmans Kelly et al. AJSM 2020
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EMG-results

3D-results
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Summary of research for the clinician: 
(Edwards JOSPT 2017, Cools AJSM 2007, Castelein Man Ther 2015, Castelein JOSPT 2016, Spanhove, Physiotherapy
2019, Cools AJSM 2014, Borms AJSM 2016, Levy JSES 2008)

 Performing ER may decrease subacromial pressure, activates the supra- and 
infraspinatus , increases activity in LT and decreases activity Pmin

 Making a fist during exercises increases RC activity
 NOT making a fist during the exercises increases posterior scapular muscle

activity
 Low load closed chain exercises (bench & wall slides) allow us to train 

elevation with minimal load on the RC
 Diagonal patterns and challenging the core increase scapular muscle activity
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Summary of research for the clinician: 
(Sporrong 1996, Edwards JOSPT 2017, Cools AJSM 2007, Castelein Man Ther 2015, Castelein JOSPT 2016, Spanhove, 
Physiotherapy 2019, Cools AJSM 2014, Borms AJSM 2016, Levy JSES 2008, Borms JAT 2019)

 Making a fist during exercises increases RC activity
 NOT making a fist during the exercises increases posterior scapular muscle

activity
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Summary of research for the clinician: 
(Edwards JOSPT 2017, Cools AJSM 2007, Castelein Man Ther 2015, Castelein JOSPT 2016, Spanhove, Physiotherapy
2019, Cools AJSM 2014, Borms AJSM 2016, Levy JSES 2008, Borms JAT 2019)
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Summary of research for the clinician: 
(Edwards JOSPT 2017, Cools AJSM 2007, Castelein Man Ther 2015, Castelein JOSPT 2016, Spanhove, Physiotherapy
2019, Cools AJSM 2014, Borms AJSM 2016, Levy JSES 2008 , Borms JAT 2019, Werin JSCR 2020)

 Diagonal patterns and challenging the core increase scapular muscle activity
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A 12-WEEK TAILORED HOME-BASED REHABILITATION PROGRAM BASED ON LEVEL OF IRRITABILITY, 
RANGE OF MOTION AND STRENGTH DEFICITS IN PATIENTS WITH DEGENERATIVE ROTATOR CUFF TEARS: A 
CLINICAL PILOT STUDY
Cools AM, Maenhout A, Van Thuyne F, Veramme T, Verhofstadt N, Van Tongel A, Master Thesis 2020
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A 12-WEEK TAILORED HOME-BASED REHABILITATION PROGRAM BASED ON LEVEL OF IRRITABILITY, RANGE 
OF MOTION AND STRENGTH DEFICITS IN PATIENTS WITH DEGENERATIVE ROTATOR CUFF TEARS: A 
CLINICAL PILOT STUDY
Cools AM, Maenhout A, Van Thuyne F, Veramme T, Verhofstadt N, Van Tongel A, Master Thesis 2020

GROC = Global Rate of Change
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PASS = Patient Acceptable Symptom State

A 12-WEEK TAILORED HOME-BASED REHABILITATION PROGRAM BASED ON LEVEL OF IRRITABILITY, RANGE 
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