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– 85% of all persons after stroke experience UL impairments

– 5-20% show functional recovery by 6 months post-stroke

– 33-60% show little to no recovery by 6 months post-stroke

– 75% of persons post-stroke can walk independently 

by 6 months post-stroke



Lang et al., 2013

BL BEPERKINGEN MET EFFECT OP DE SCHOUDER

Paresis: combination of muscle weakness and impaired coordination and timing of muscle activation.

Selective movements: Reduced ability to perform different movements in the joints of one limb. 

Changes in muscle tone

 Hypotonia

 Hypertonia

Somatosensory deficits (primary or secondary)
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BL BEPERKINGEN MET EFFECT OP DE SCHOUDER

Paresis: combination of muscle weakness and impaired coordination and timing of muscle activation.

Selective movements: Reduced ability to perform different movements in the joints of one limb. 

Essential to perform a movement

Acuut
< 7 dagen

Subacuut
< 4.5 maanden

Chronisch
> 6 maanden

Schouder abductie +
Vinger extensie (MRC; 0-10)

Ernstig: 0-4
Gemiddeld: 5-7

Mild: > 7

Fugl Meyer BL (0-66)

Ernstig: 0-22
Gemiddeld: 23-50

Mild: 50-66

Fugl Meyer BL (0-66)

Ernstig: 0-28
Gemiddeld: 29-42

Mild: 43-66



Lang et al., 2013

BL BEPERKINGEN MET EFFECT OP DE SCHOUDER

Changes in muscle tone

 Hypotonia

 Hypertonia

Somatosensory deficits (primary or secondary)

Important to decide how you offer 

your therapy



A smooth and coordinated movement in the entire shoulder joint is needed to move the UL



Glenohumeral 
joint

Scapulothoracic 
joint

Acromioclavicular  
joint

Sternoclavicular
joint

A smooth and coordinated movement in the entire shoulder joint is needed to move the UL



SA

LATERAL ROTATION

SERRATUS ANTERIOR
LOWER TRAPEZIUS
UPPER TRAPEZIUS

UT

MT

LT

Muscles that provide DYNAMIC STABILITY



RHOMBOID MAJOR AND MINOR 

Prone to thightness > muscular imbalance > impeding optimal function of SA and TRAP muscles

PECTORALIS MINORLEVATOR SCAPULAE

DEEPER SCAPULOTHORACIC MUSCLES 



RHOMBOID MAJOR AND MINOR PECTORALIS MINORLEVATOR SCAPULAE

DEEPER SCAPULOTHORACIC MUSCLES 

Medial rotation of the scapula

> impedes the laterale rotatie that is necessary to perform glenohumeral movements



RHOMBOID MAJOR AND MINOR PECTORALIS MINORLEVATOR SCAPULAE

DEEPER SCAPULOTHORACIC MUSCLES 

Overactive when SA working is inhibited + potential influence of trunk flexion > anterior tilt scapula 

instead of posterior tilt which is necessary for optimal glenohumeral congruence during movements





MULTIFACTORIAL AND COMPLEX ETHIOLOGY

Pathophysiology ComorbiditiesPsychological 
factors

Social 
factors



PATHOPHYSIOLOGY

Glenohumeral subluxation

Subacromial pain syndrome (RC tears, 

bursitis, SSP tendinopathy, Biceps tendonitis)

Frozen shoulder

Lin 2023

Biceps long head tendon (tendinopathy, 
peritendinous effusion, 41.4%)

Subdeltoid bursa (29.3%)

Acromioclavicular joint

Subscapularis tendon

SSP tendon (tendinopathy – partial 
thickness tear, 33.2%)

- No causal relationship

- Increased incidence could not be associated with UL motor function



Changes joint congruence 
Changes movement and activation 

patterns

Paresis
Changes muscle tone

Pain

Inhibition tonic 
muscle fibers
&
Avoidance 
behavior

Tone ↑

LOAD

LOAD CAPACITY

PATHOPHYSIOLOGY
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PSYCHOLOGICAL FACTORS

Self-efficacy and expectations towards 

recovery predicted the outcome at 6 weeks 

and 6 months after start of treatment in not-

stroke patients.



Self-efficacy and expectations towards 

recovery predicted the outcome at 6 weeks 

and 6 months after start of treatment in not-

stroke patients.

PSYCHOLOGICAL FACTORS



Therapeutic implications: education – goal setting – shared decision making

PSYCHOLOGICAL FACTORS



MULTIFACTORIAL AND COMPLEX ETHIOLOGY

Pathophysiology ComorbiditiesPsychological 
factors

Social 
factors



COMORBIDITIES

Need for general aerobic exercises in stroke rehabilitation

Important when evaluating pain intensity

Sleep, smoking, stress, physical inactivity, overweight



MULTIFACTORIAL AND COMPLEX ETHIOLOGY

Pathophysiology ComorbiditiesPsychological 
factors

Social 
factors



SOCIAL FACTORS

Social support  

Wrong handling

Less active



Social support  

Stroke survivors take more risks

Increased risk to overload the shoulder joint 

Social support 

Wrong handling

Less active

SOCIAL FACTORS



Social factors

Social support  

Stroke survivors take more risks

Increased risk to overload the shoulder joint 

Social support 

Wrong handling

Less active

EDUCATION!



HEMIPLEGIC SHOULDER PAIN



HEMIPLEGIC SHOULDER PAIN

20%

50%

ALL STROKE PATIENTS

REHABILITATION SETTING

39% CHRONIC PHASE



HEMIPLEGIC SHOULDER PAIN

2 weeks



HEMIPLEGIC SHOULDER PAIN

2 weeks 3 
months



Outcome after 
rehabilitation
Active UL movements
Quality of life

HEMIPLEGIC SHOULDER PAIN

2 weeks 3 
months

Hospital stay



RISK FACTORS

UL 

recovery

Type 2

Diabetes

History

Shoulder pain

Holmes, 2020

Changes in collagen tissue 
induced by sugar molecules

Stiffness and weakness in 
connective tissue

Frozen Shoulder & 

RC tendinopathy



CONTRIBUTING FACTORS

Limited PROM paretic shoulder

Spasticity



CONTRIBUTING FACTORS

Limited PROM paretic shoulder

Spasticity

Jacinto 2022
Carvalho 2018



CONTRIBUTING FACTORS

Limited PROM paretic shoulder

Spasticity

Carvalho 2018 Struyf 2023



CONTRIBUTING FACTORS

Limited PROM paretic shoulder

Spasticity

Side paresis?

Glenohumeral subluxation?



ASSESSMENT

⎼ Difficult to define the exact ethiology.

⎼ Different possible causes at the same time or sequential.
 
⎼ Multiple contributing factors.

⎼ No consensus on best treatment.

TAKE HOME MESSAGES – PART 1
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GOAL Load Load capacity+



Load Load capacity+

EDUCATION
POSITIONING

MAINTAINING
PROM

ACTIVE 
EXERCISES

UL recovery & time post-stroke



EDUCATION – POSITIONING

Avoid too much internal 

shoulder rotation and elbow 

flexion

Active involvement of the UL

Communication/education

We need muscle activity!



EDUCATION – POSITIONING

No evidence of a positive effect on subluxation.



EDUCATION – POSITIONING

Loss of elasticity over time!

Regular reevaluation if the 

sling is still working!



EDUCATION – POSITIONING

Loss of PROM

Contributing factor to 

develop shoulder painAbduction =

External rotation -1°

Abduction -6°

External rotation -12°



EDUCATION – POSITIONING

Who does need an arm sling?

Cognitive/language impairments Severe neglect Painful subluxation

Always combined with active exercises – Self-management programs – Education 

Regular reevaluation if still needed and still working



EDUCATION – POSITIONING

Lindgren, 2018



EDUCATION – POSITIONING

Lindgren, 2018

Attention !

1. Explain what to expect

2. Make sure they keep moving the UL

3. Make sure they keep active

4. Advice on UL load



Load Load 
capacity

+

EDUCATION
POSITIONING

MAINTAINING
PROM

ACTIVE 
EXERCISES

UL recovery & time post-stroke



MAINTAINING PROM

Reduces from two weeks post-stroke

Ada 2018
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Contributing factor to develop shoulder pain



MAINTAINING PROM

Reduces from two weeks post-stroke

Ada, 2018

Contributing factor to develop shoulder pain

Essential for good biomechanical working of the 

shoulder joint



PASSIVE MOBILISATION

Always start with scapular mobilisations. The scapula is part of the shoulder joint!

Limited congruence in the GHJ Too much internal rotation Not reaching the end position

Posterior position of the GHH

Scapular plane (not frontal)

GH external rotation Transversal muscle stretch



Load Load capacity+

EDUCATION
POSITIONING

MAINTAINING
PROM

ACTIVE 
EXERCISES

UL recovery & time post-stroke



ACTIVE EXERCISES

- Create the best condition for each exercise 

- Trunk stability

- Muscle length/tension 

- Kinetic chain



ACTIVE EXERCISES

- Create the best condition for each exercise 

- Trunk stability

- Muscle length/tension 

- Kinetic chain

Increased activity SA – active extension ipsilateral leg

Increased activity LT – active extension contralateral leg

Maenhout 2010

- Goals depending on the level of 

recovery and UL prognosis



ACTIVE EXERCISES

55 y - 5 m post stroke – left

Passive ROM shoulder: 
120° flexion – 90° abd – 20° ext
rot

FMA: LE 14/34 – UE 9/66

TIS: 16/23

BBS: 23/56

6 MWT: 57m with orthopedic 
shoes and tripod

CASE 1
Severe UL paresis

53 y - 7 m post stroke – left

Passive ROM shoulder: 
130° flexion – 90° abd – 10° ext
rot

FMA: LE 32/34 – UE 54/66

CBMS: 78 (75-79)

6 MWT: 490m

DASH: 64/100

CASE 3
Mild UL paresis

53 y - 6 m post stroke – right

Passive ROM shoulder: 
100° flexion – 90° abd – 0° ext
rot

FMA: LE 32/34 – UE 21/66

BBS: 55/56

6 MWT: 360m no aids

CASE 2
Moderate UL paresis
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Mild UL paresis

53 y - 6 m post stroke – right

Passive ROM shoulder: 
100° flexion – 90° abd – 0° ext
rot

FMA: LE 32/34 – UE 20/66

BBS: 55/56

6 MWT: 360m no aids

CASE 2
Moderate UL paresis



CASUS 1
Ernstige parese BL

CASUS 2
Matige parese BL

CASUS 3
Milde parese BL

Doel ifv schouder

Aandachtspunten 
Moeilijkheden

Additionele 
info/therapie

Afhankelijk van het te verwachten herstel ifv tijd na CVA en huidige niveau van beperking



ACTIVE EXERCISES

- Goals depending on the level of recovery and UL prognosis

Influence of arm position on hip extension during 

walking? 
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Moeilijkheden
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Preventie secundaire 
complicaties

Rol BL ifv houding, romp, 
gang

Belasting opdrijven op 
veilige en gecontroleerde 

manier

Inzet in ADL
Zonder (risico op) pijn
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Michielsen, 2015
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Ernstige parese BL
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Reaching performance 
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Reaching performance scale for stroke

• quantifies UL and trunk movement patterns and compensations used when reaching to grasp a cone located close (within 

arm length) and far (beyond arm reach) from the body

• Assessment of reaching quality to each target: 

• trunk displacement

• movement smoothness

• shoulder movements

• elbow movements

• prehension

• global score

• 4-point scales ranging from 0 (only compensations used) to 3 (no compensations used)

quality of specific components of the movement pattern

task accomplishment 



BELANG VAN INTENSIEVE EN SPECIFIEKE OEFENTHERAPIE



https://presto.auckland.ac.nz/home-exercise-programme/

BELANG VAN INTENSIEVE EN SPECIFIEKE OEFENTHERAPIE



https://www.my-therappy.co.uk/medical-condition/stroke-brain-injury

BELANG VAN INTENSIEVE EN SPECIFIEKE OEFENTHERAPIE

FAME@Home – FAME – Fitness and Mobility Exercise 
Program (fameexercise.com)

https://fameexercise.com/famehome/
https://fameexercise.com/famehome/


ACTIVE EXERCISES FOR PERSONS WITH PAIN OR LOW LEVEL OF RECOVERY

Reduce the weight of the UL

Standing



ACTIVE EXERCISES FOR PERSONS WITH PAIN OR LOW LEVEL OF RECOVERY

Practice without glenohumeral movements

Safe and not painful

Use mirror



ACTIVE EXERCISES FOR PERSONS WITH PAIN OR LOW LEVEL OF RECOVERY

Practice without glenohumeral movements

Safe and not painful

Use mirror



ACTIVE EXERCISES FOR PERSONS WITH PAIN OR LOW LEVEL OF RECOVERY

Use more external rotation

Dorsal GH translations if necessary



ACTIVE EXERCISES FOR PERSONS WITH PAIN OR LOW LEVEL OF RECOVERY

Object in the hand – external focus



ASSESSMENT

⎼ Every patient needs/can do exercises for his/her shoulder.

⎼ Goal: improve balance between load and load capacity.
 
⎼ Goals depend on recovery and prognosis.

⎼ Adjust exercises to pain level.

TAKE HOME MESSAGES – PART 2



Anke.VanBladel@UGent.be
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