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Accident Vasculaire Cérébral

)
=

[B UCLouvain

1
Introduction: Définition
Locomotion
« Fonction des étres vivants, et principalement des
animaux, par laguelle ils assurent activement le
déplacement de leur organisme tout entier »
Larousse
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Introduction: Contexte

Locomotion & AVC

80% des patients présentent des défiences motrices
80% des patients présentent une incapacité de marche

30% des patients sont incapables de marcher > 3 mois
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Introduction: Définition

ICF Browser

s@ ICF
& 3 b FONCTIONS ORGANIQUES
% £ s STRUCTURES ANATOMIQUES
= £ d ACTIVITES ET PARTICIPATION

@ [ d1 CHAPITRE 1 APPRENTISSAGE ET
APPLICATION DES CONNAISSANCES
® () d2 CHAPITRE 2 TACHES ET EXIGENCES

Locomotion

http://apps who.int/classifications/icfbrowser/

% () d3 CHAPITRE 3 COMMUNICATION
= () d4 CHAPITRE 4 MOBILITE
% ) d410-d429 CHANGER ET MAINTENIR LA
POSITION DU CORPS (d410-d429)
% ) d430-d449 PORTER, DEPLACER ET
MANIPULER DES OBJETS (d430-d449)
= () d450-d469 MARCHER ET SE DEPLACER
(d450-d469)
= ) d450 Marcher
) d4500 Marcher sur de courtes
distances
) d4501 Marcher sur de longues
distances
) d4502 Marcher sur différentes surfaces
/e ) d4503 Contoumer des obstacles
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Introduction: Contexte

Locomotion & AVC

= déterminant des limitations d'activité a long terme
= déterminant de la dépendance et des colits soins de santé

= objectif principal en réadaptation
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Introduction: Contexte

Locomotion & AVC

TOPICS IN STROKE REHABILITATION .
2001, VOL 26,NO. 2, 153-158 e E{H '&ELJ;HCIS

https:/doi.org/10.1080/10749357.2020.1769829

ARTICLE 3 OPEN ACCESS | creck oases

Stroke survivors’ priorities for research related to life after stroke

Ann-Sofie Rudberg (9°*, Eivind Berge““!, Ann-Charlotte Laska, Stina Jutterstrom¢, Per Nasman,
i , and Erik Lt 6

O
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Introduction: EBM

AVC: délai, bilan fonctionnel

Méthodes de rééducation

P atients -
I ntervention
Compa/"a/'san ——, Que fait le groupe contréle ?
O utcome Temps et intensité de thérapie
\

; Quel résultat est évalué ?
T'ime Indépendance a la marche

Vitesse de marche
Périmetre de marche

% :I‘) Moment des interventions et évaluations
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Introduction: EBM
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Introduction: EBM
www.pedro.org.au
rehabilitation.cochrane.org
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Introduction: EBM
https://rehabilitation.cochrane.org/evidence
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Introduction: EBM Introduction: Démarche

Clinical Pathways in
trokg Rehabilitation

Evaluation fonctionnelle

e A

Evidence-based Clinical Projet de réadaptation Pronostic
Practice Recommendations
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Introduction: Démarche Evaluation des capacités de marche
Jpomain ICF level (H)AR VR LR RC
Ide’“i'y prOblms :‘I'::::I:nd walking-related functions and activities
and needs JMI for lower extremity muscle strength L] L]
/ \ I0MWT comfortable (vFACE 3) Walkir.|g speed L] L]
Assess offects o ol and e i : ;
Sno v Ilmlllng et JsMWT (whether or nnt_mmhined with walkinz distance, functional endurance L] L]
t l JBorg RPE) (FAC > 3) '
Plan, implement and “D:g"::: ::;T‘.:.cm. ::Ts ::lri‘:::::i!standing balance : :
coordinate interventions appropriate measures eac walking ability o ©
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Evaluation des capacités de marche Evaluation des capacités de marche
RECUPERATION MOTRICE ET .
FONCTIONNELLE APRES UN AVC:; O Newmoiogy
MESURER, C'EST SAVOIR, CAR DEVINER,
C'EST SE TROMPER Consensus-Based Core Set of
Outcome Measures for Clinical
= Motor Rehabilitation After Stroke—A
Delphi Study
Johannes Pohl"?*, Jeremia Philipp Oskar Held, Geert Verheyden?, Margit Alt Murphy?,
Stefan Engelter*®, Agnes Fléel®’, Thierry Keller®, Gert Kwakkel*™, Tobias Nef"',
3 L Nick Ward >, Andreas Riidiger Luft""* and Janne Marieke Veerbeek ™
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Evaluation des capacités de marche

TABLE 2 | Core set of outcome measures for clinical motor rehabilitation after

stroke.
- Sody functors
Upper extremity FMA ARAT SIS

NIHSS BI/ FIM sis

*Measure only required for patients with a Functional Ambulation Categories score

of >3/5.
(& 2
19

Introduction: limites

Sujets non abordés

» Pharmacologique
« Neuromodulation
« Autorééducation
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Sources Principales: AHA/ASA

AHA/ASA Guideline

Guidelines for Adult Stroke Rehabilitation and Recovery

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

Endorsed by the American Academy of Physical Medicine and Rehabilitation and the
American Society of Neurorehabilitation

Carolee J. Winstein and coll. Stroke June 2016
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Evaluation des capacités de marche
www.sralab.org/rehabilitation-measures

Shirley Ryan

Abilityloly  corosssues o oonon ormece o comer

Q searcH

Rehabilitation Measures

Database
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® Recommandations de bonne pratique
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Sources Principales: AHA/ASA

CLASS lla CLASS Iib
Benefit >> Risk Benefit > Risk
Additional studies with Additional studies with broad
focused objectives needed objectives needed; additional
IT IS REASONABLE to per-  e0istry data would be helpful
form procedure/administer Procedure/Treatment
treatment MAY BE CONSIDERED
e S :.’nm usefulness /efficacy le
. = atment or procedure SS
phatiok pagNetons being useul/effective wellestablished

evaluated*

Data derived from multiple

m Some conflicting evidence ‘m Greater conflicting

randomized clinical trials ::‘.’:‘;T:ﬁ::.:.’:’;:‘:m md_h"iwlmis or

or meta-analyses meta-analyses
, ..I‘) Carolee J. Winstein and coll Stroke  June 2016
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Sources Principales: AHA/ASA

Table 2. Definition of Classes and Levels of Evidence Used
in AHA/ASA Recommendations

Class| Conditions for which there is evidence for
and/or general agreement that the procedure
or reatment is useful and effective

Class Il Conditions for which there is conflicting
evidence and/or a divergence of opinion
about the usefulness/efficacy of a
procedure or treatment

Class lla The weight of evidence or opinion is in
favor of the procedure or treatment

Class lb Usefulness/efficacy is less well
by evidence or opinion

_) Carolee J. Winstein and coll. Stroke June 2016
[ ™

Q
L Clinigues tluc_ Thierry Lejeune,

25

Sources Principales: KNGF

early rehabilitation

o phase (ER)
/. s ; : + + .
o-24h  days weeks  months 3 months 6 months “

* rehabilitation in the hyperacute/acute phase e

Figure 1. Timeline (non-linear) showing the various phases after a stroke.

Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy
27
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Sources Principales: KNGF

v' phase for which the intervention was studied (with favorable

effect);
x phase for which the intervention was studied (with adverse

effect);
= phase for which the intervention was studied (no added value

| added value unclear).

Tabel 2. Categorization of research findings according to level of evidence for interventional studies.

A1 Systematic reviews based on at least a few R(Ts of A2 level, with consistent findings across individual studies.
A2 RCTs of sound methodological quality and sufficient size and consistency (PEDRO scores of 4 points or more).
RCTs of lower methodological quality and qua perimental studies (PEDRO scores of 3 points or less).
Non-comparative studies; pre-experimental studies.

Not supported by research studies. Expert opinion.

CIR
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Sources Principales: KNGF

o0
» ® o de Fysiotherapeut

. Royal Dutch Society for Physical Therapy

KNGF Guideline

Stroke
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! | - Veerbeek and coll.

© 2014 Royal Dutch Society for Physical Therapy 0
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Sources Principales: KNGF

@ outcome measure(s) at the body function level and at the
activities and participation levels of the ICF;
¢ outcome measure(s) at the body function level of the ICF;

the ICF;

/‘-_)

Veerbeek and coll.

D outcome measure(s) at the activities and participation levels of}

© 201 Royal Dutch Society for Physical Therapy
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Pronostic capacité de marche

Predicting activities after stroke: what is clinically relevant?

G. Kwakkel?3** and B. J. Kollen*

International Journal of Stroke © 2012
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Pronostic capacité de marche

Predicting activities after stroke: what is clinically relevant?

G. Kwakkel'?*3** and B. J. Kollen*

International Journal of Stroke © 2012

«...many evidence-based therapies are heavily
dependent on an appropriate selection of stroke
patients that may benefit most from a particular
intervention. »
eg. CIMT

(& g a
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Pronostic capacité de marche

Predicting activities after stroke: what is clinically relevant?
G. Kwakkel"?3** and B. J. Kollen*

International Journal of Stroke © 2012

« Hence, the establishment of an adeguate
prognosis by a stroke rehabilitation team will
increase the efficiency of stroke services and

reduce costs. »

Pronostic capacité de marche

Predicting activities after stroke: what is clinically relevant?
G. Kwakkel"?** and B. J. Kollen*

International Journal of Stroke © 2012
« From a patient’s perspective, effective

prognostics enable health care professionals to
provide correct information to patients and their

33

families, »
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Pronostic capacité de marche

Importance de:
« déficiences neurologiques initiales
+ [|'‘évolution au cours des premiers jours
. ldge

/g -

: (

Pronostic capacité de marche

Stroke
onset

Spontaneous neurological recovery

Recovery of body functions and activities

Essentiel pendant les 3 premiers mois

T T T T T
Days Weeks Month 3 months 6 months

Langhorne, Lancet, 2011 0
36
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Pronostic capacité de marche
Domain Determinants

walking ability sitting balance
motor function of leg
initial ADL skills
age
homonymous hemianopia
urinary incontinence
premorbid walking ability

premorbid ADL skills

/y -
! |_7 Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy O
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Pronostic capacité de marche

Trunk Control Test

TRUNK CONTROL ASSESSMENT I
TESTS (On bed) SCORING
1 Rolling to weak side 0 - Unable to

2 Rolling to strong side 12 - Able to do with non-
lar hel,

3 Balance in sitting position 25 - Normal

4 Sitting up from lying down

TRUNK SCORE (1 +2+3+4]=

16/03/2022

Pronostic capacité de marche

Prognosis for walking ability 6 months after the 16, 17
stroke

It has been demonstrated that establishing an estimated
prognosis for the patient’s walking ability 6 months after
the stroke requires their sitting balance (assessed with the
sitting balance item of the Trunk Control Test) and the motor
function of the leg (assessed with the Motricity Index) to be
recorded as soon as possible, but preferably on day 2 after
the stroke. (Level 1)

/y -
! L7 Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy 0
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)
- Collin & Wade  Jjournal of Neurology, Neurosurgery, and Psychiatry 1990; 0
39
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Pronostic capacité de marche
Motricity Index
Leg Muscle Grading®

Ankle dorsiflexion 0 = No movement

From plantar-flexed position| 9 = Palpable contraction in muscle but no movement

Knee extension 14 = Movement seen but not full range against gravity

From 90° flexion of knee 19 = Full range against gravity, not against resistance

Hip flexion 25 = Movement against resistance but weaker than other side
From 90° flexion at hip 33 = Normal power

The scores for each limb have a maximum value of 99 + 1 = 100 points. The index is scored with!
patient in sitting position.

39

Pronostic capacité de marche

80% de patients remarche > 3 mois
Evaluation précoce

. équilibre assis
Trunk Control Test - Sitting balance > 25/100

* Parésie membre inférieur
Motricity Index > 25/100
Fugl-Meyer Moteur Membre inférieur > 19/34

/g -
! L7 Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy 0
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Pronostic capacité de marche

The TWIST Algorithm Predicts Time to
Walking Independently After Stroke

Marie-Claire Smith, BHSc', P. Alan Barber, Phd'?,
and Cathy M. Stinear, PhD'"

Neurorehabilitation and Neural Repair 2017

(& el a
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Pronostic capacité de marche Pronostic capacité de marche
Table I. Demographic and Clinical Characteristics.
Demographic Characteristics (n = 41) n (%)
Age (years) . \ . .
Median age (range) 72 (43-96) Evaluation a J3, Semaine 6, Semaine 12
Stroke severity (NIHSS)
NIHSS median (range) 8(l-21)
Mild (NIHSS <5) 7(17)
Moderate-Severe (NIHSS >5) 34 (83) Prédiction:
Stroke type + Indépendance a la marche (FAC > 4)
Motor (M) 13 (32) . d indépend + .
Motor-sensory (MS) 19 (46) Quand cette indépendance est acquise
Motor-sensory-hemianopia (MSH) 9(22)
Baseline FAC score (0-5)
FAC median (range) 0(0-2)
R Nonambulatory (FAC = 0) 33 (80) / _7
! [ - Dependent ambulation FAC (1, 2, 3) 8 (20) @ ! - O
43 44
Pronostic capacité de marche Pronostic capacité de marche

6 WEEKS

>
4 € 000000000

[Table 3. Sensitivity and Specificity of Time to Walk Independently after Stroke (TWIST) Algorithm.

TCT > 40 Independent by 6 Weeks Independent by 12 Weeks Dependent at 12 Weeks
At 1 week Sensitivity, % (95% CI) 100 (84-100) 80 (28.99) 93 (68-100)
Speccit, % (95% CI) 90 (68-99) 100 (90-100) 100 (87-100)
PPv.: % (95% CI) 91 (73-98) 100 (40-100) 100 (77-100)
NPV, 5% (95% Cl) 100 (100-100) 97 (86-100) 96 (81-100)
Overall accuracy 95% 91% (21723) 100% (414) 100% (14/14)
DEPENDENT
osacssseas
( : ) Neurorehabilitation and Neural Repair 20170 ( :7 Neurorehabilitation and Neural Repair 20170
45 46
45 46
. a2 . cn 2
Pronostic capacité de marche Pronostic capacité de marche
Cerebrovascular disease E"rude AVERT
Original research J Neurol Neurosurg Psychiatry 2021 2104 pa'h ents
Factors associated with time to independent walking
recovery post-stroke Délai pour &tre capable de marcher 50 m sans
Caitlin Kennedy ©,' Julie Bernhardt ©,>* Leonid Churilov @' aide
Janice M Collier © % Fiona Ellery © ,2Venesha Rethnam @ 2 .. .
Lilian B Carvalho @ ,%3 Geoffrey A Donnan @ ,** Kathryn S Hayward © %€ Suivi 3 mois
y = 7 -7
! - @ ! - Kennedy, 2021 @
47 48



Pronostic capacité de marche
Age
° Walking
£°]
= —— -~ <B5years
§ - ————- 65-80 years
g ————~ >80years
g
3
| Death
0 20 40 60 80 100
Days post-stroke Kennedy, 2021
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® Rééducation de la marche: principes généraux
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Guidelines: principes généraux
Task specificity of training effects 6

It has been demonstrated that training specific skills, such as
exercising balance while standing and reaching to grasp ob-
jects, has a favorable effect on the specific skill being trained
by stroke patients, in all phases of rehabilitation. Transfer to
other skills, which were not specifically trained during the
therapy, has however hardly been demonstrated. (Level 1)

/g -
! L7 Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy 0
53
Clnigues universitares Sont luc Thierry Lejeune

16/03/2022

Pronostic capacité de marche
Stroke severity (NIHSS)
%’ © —— —— = Mild (1-7)
f; —— - — - Moderate (8-16)
2 Walking
% <4 —— - — - Severe (>16)
g
o - N
S8 || 2 e ~ Death|
R Y I T
Days post-stroke teme dy, 2021 .
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Guidelines: principes généraux
Intensity of exercise training 5

@ It has been demonstrated that increasing the intensity

of therapy (in terms of more hours of exercise) for patients
with a stroke, compared to less intensive exercising, results
in more rapid recovery of selective movements, comfortable
walking speed, maximum walking speed, walking distance,
muscle tone, sitting and standing balance, performance of
basic activities of daily living, and severity of depression and
anxiety. (Level 1)

Studied for ER (v), LR (v), RC (V).

© 2014 Royal Dutch Society for Physical Therapy O
52
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./ Veerbeek and coll.
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Guidelines: principes généraux

Context specificity of training effects 7

It has been demonstrated that training stroke patients in a
functional context has a favorable effect on learning specific
movements or skills, regardless of the patient's rehabilitation
phase. If possible, patients with a stroke should preferably be
rehabilitated in their own domestic and community environ-
ment. (Level 1)

/. -7
! | - Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy 0
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Guidelines: principes généraux

Neurological exercise methods or treatment 8
concepts (NDT/Bobath)

@ It has been demonstrated that neurological exercise
methods or treatment concepts (NDT/Bobath) are no more
effective for patients with a stroke at the body functions and
activities levels than other treatment methods. (Level 1)
Studied for ER (=), LR (=), RC (=).

I
/y -
h Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy O
! 55
c Luc _ Thierry Lejeune

Guidelines: principes généraux

Bobath — Brunnstrom - PNF

None of these so-called neurofacilitation
approaches has been able to show better effect on
motor performance after stroke than any other
treatment method, and permanent improvements
in walking performance are lacking.

)
!L Meyerand coll.  Stroke  June 2015 Q
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® Rééducation de la marche: méthodes spécifiques
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Guidelines: Tapis roulant avec décharge

Intensité (# pas)
Mise en charge
Séance 20-30 min, par période de 5 min

Décharge < 40%
Vitesse 0.1-0.3 m s
Adaptation progressive
FAC <3

Pénible pour les rééducateurs

)
o Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy @
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Guidelines: principes généraux
Level of
Recommendations: Mobility Class Evidence
Intensive, repetitive, mobility- task training
is recommended for all individuals with gait | A
limitations after stroke.
+ Difficulté adaptée
+ Variabilité
* Feedback
+ Orientée vers la tdche
+ Contexte fonctionnel
, _I) Carolee J. Winstein and coll. Stroke June 2016
c 9
57
Guidelines: Tapis roulant +/- décharge
L« U
(G (A
59
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Guidelines: Tapis roulant avec décharge

Body-weight supported treadmill training 49, 50

¢ It has been demonstrated that body-weight supported
treadmill training improves the comfortable walking speed
and walking distance of patients with a stroke. (Level 1)
Studied for ER (v) and RC (V).

16/03/2022

V. -)
!h Veerbeek and coll.

© 2014 Royal Dutch Society for Physical Therapy*raPy g1 ]
L
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Guidelines: Tapis roulant sans décharge

Intensité (# pas)

Mise en charge

Séance 20-30 min, par période de 5 min
Adaptation progressive

FAC >3

Aisé pour les rééducateurs

61

,! 7
(= Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy @
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Guidelines: Tapis roulant sans décharge

Treadmill training without body-weight support 53

¢ It has been demonstrated that treadmill training without
body-weight support is more effective in increasing maxi-
mum walking speed and width of gait than conventional gait
training for patients with a stroke. (Level 1)

Studied for ER (v), LR (v') and RC (v).

y :')

Veerbeek and coll.

© 2014 Royal Dutch Society for Physical Therapy @
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Guidelines: Tapis roulant +/- décharge
Level of
Recommendations: Mobility ’ Class Evidence

Practice walking with either a treadmill (with

or without body-weight support) or overground

walking exercise training combined with llb A
conventional rehabilitation may be reasonable

for recovery of walking function.

v _7 Carolee J. Winstein and coll. Stroke June 2016
| =
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Guidelines: Tapis roulant +/- décharge

= N Cochrane
uio? Library

Cochrane Database of Systematic Reviews

64

Treadmill training and body weight support for walking after

stroke (Review)

MehrholzJ);Thomass, Elsner B 2017 The Cochrane Collaboration

@
Clinigues. ntluc_ Thierry Lejeune

Guidelines: Tapis roulant +/- décharge

56 RCT - 3105 sujets
Bien toléré

Augmente la vitesse et le périmétre de marche.
0.09 ms™- 20 m < MDC & MCID

N'augmente pas la capacité de marche.

(& et o

66
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Guidelines: Robot
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Guidelines: Robot
Robot-assisted gait training 51, 52

@ It has been demonstrated that robot-assisted gait training
for stroke patients who are unable to walk independently
improves their comfortable walking speed, maximum walk-
ing speed, walking distance, heart rate, sitting and standing
balance, walking ability and performance of basic activities
of daily living, compared to conventional therapy (including
overground walking). (Level 1)

Veerbeek and coll.

© 2014 Royal Dutch Society for Physical Therapy @
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Guidelines: Robot
Confortable pour les rééducateurs
Intensité
Colit
FAC <3
/y -
Lh Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy @
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Guidelines: Robot
Level of
Recommendations: Mobility Class Evidence
Robot-assisted movement training to improve
motor function and mobility after stroke in
R : IIb A
combination with conventional therapy may be
considered.
v _7 Carolee J. Winstein and coll. Stroke June 2016
= (7
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Guidelines: Robot

2\ Cochrane
s/ Library

Cochrane Database of Systematic Reviews

Electromechanical-assisted training for walking after stroke

(Review)

Mehrholz J, Thomas S, Werner C, Kugler J, Pohl M, Elsner B

Cochrane Database of Systematic Reviews 2020, Issue 10.

! G 7
Climigues Cluc_ Thiery Lejeune

2017: 36 RCT - 1472 sujets
2020: 62 RCT - 2440 sujets

Bien toléré

/:7

Guidelines: Robot

73

12



Guidelines: Robot

Analysis 1.1, C

— e w mn @
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Guidelines: Robot

Analysis 1.1. Comparison 1: Electromechanical- and robot-assisted gait training plus
i versus i (or usual care), Outcome 1: Independent walking
at end of intervention phase, all electromechanical devices used (primary outcome)

Treatment Control Odds Ratio 0dds Ratio
StudyorSubgroup  Events Total Events Total Weight M-H,Random,95% CI M-H, Random, 95% CT

Total (95% C1) 806 761 1000% 2141157,2921
Total events: a0 39

Heterogeneity: Tau? =0.03; Chiz= 18,05, df = 17 (P =0.39); F-= 6% obT T

Test for overall effect: Z= 479 (P <0.00001) Favours control  Favours electromechanical-assisted gait training

Augmente la capacité de marche (robot & rééducation).
NNT 8

/:)
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Guidelines: Robot

Analysis 1.3. Comparison 1: Electromechanical- and robot-assisted gait ti

y :")

Cliniques universitaires Saint-Luc — Thierry Lejeune

g plus physiotherapy versus
physiotherapy (or usual care), Outcome 3: Walking velocity (metres per second) at end of intervention phasg

Treatment Control Mean Difference Mean Difference
StdyorSubgroup  Mean  SD Tl Mean  SD  Total Weight IV,Random,95% CI IV, Random, 95% C1

Total 95% C1) 36 64 1000%  006(002,010]

Heterogencity: Tau? = 0.01; Chi? = 102.47,d = 41 (P <0.00001); ' = 60%

Test for overall ffect: 2= 2.85 (P =0.004) 5 om0 ob 03

st for subgroup dierences: Not appicable Favourscontrol  Favourselctromechanical. ssisted ail training

N'augmente que peu la vitesse et le périmétre de marche.
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Guidelines: Robot

Analysis 3.1. Comparison 3: Subgroup analysis comparing participants in acute and chronic phases of
stroke, Outcome 1: Independent walking at end of i ion phase, all devices used

Treatment Control 0dds Ratio 0dds Ratio
StudyorSubgroup  Events Total Events Total Weight IV,Random,95% CI IV, Random, 95% CI

3,11 Acute phase: less than or equal to 3 months after stroke
Subtotal (95% CT) 629 614 1000% 19611472621 +
Total events: 23 169

Heterogeneity: Tau? = 0.00; ChiZ = 1529, df = 16 (P = 0.50; P = 0%
Test for overall effect: 7.= 4.57 (P < 0.00001)

3.1.2 Chronic phase: more than 3 months afer stroke
Sublotal (95 CI) 28 213 1000%  1200040,365) -
Total events: 22

Heterogeneity: Tau = 0.28; Chi = 2.80,d7 = 2 (P =0.25); = 29%
Testfor overall effect: 2= 033 (P=0.74)

g
Test for subgroup differences: Chi? = 0.70,dr = 1 (P =0.40), = 0% 001 o1 0 100
Favours control  Favours electromechanical-assisted gat training

Phase aigué et subaigué
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Available online at Elsevier Masson France

EM]|consulte

www.em-consulte.com

ScienceDirect

www.sciencedirect.com

sl &
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Review
Effects of robotic gait training after stroke: A meta-analysis™

Geoffroy Moucheboeuf®, Romain Griffier ¢, David Gasq <, Bertrand Glize *®,
Laurent Bouyer ', Patrick Dehail *°, Helene Cassoudesalle *>*

- ervice de Médecine Physique et Réadaptation, Pole de neuroscinces cliniques, Centre Hospitaler Universitire de Bordeaux, Bordeau, France
HACS team-U1219 INSERM Bordeaux Population Heath & University of Bordeaux, Bordeaus, France

<Department of Publc Health, Faculty of medicine, University of Bordeaux, Bordeaux, France

< Toulouse Neurolmaging Center (ToNIC), Université de Toulouse & Inserm, Toulouse, Fra

< Department of Functional Physiological Exploratios, Univrsity Hospital of Toulouse, Toulouse, France

Department of Rehabiltation, Faculty of Medicine, Universié Laval, Québec, Canada
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FAC - CT+add vs CT+BWST+RAGT+add

Morone G et i - High Moty Groups (2012)
TN 12) s 050£043,143]
CTABWSTSRAGT+Audiive BF (N = 12)

NG M ot (2008)
cTN=21) . 080(003, 163
CTABWSTSRAGT (N = 17)

Tong RK et sl 2006)
it

=20 10010.10,210)
CTABWSTORAGT (N = 16)

PoniMetal 2017)
cT(N=78) - 1311076,188)

CTABWSTSRAGT (N=77)
Morone G ot i -Low Moty Groups (2012)

CTN=12) . 180(083.267)
CTABWSTIRAGTAudive BF (N = 12)

RE Model —

] o ' 2 3
Mean Difeconce

78

/, -
! [ Level of heterogencity 1=19.45%, r=0 @
" T
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Guidelines: Robot

These present findings suggest that the use of RAGT associated with CT
and BWST would improve the efficiency of walking rehabilitation after
stroke, with significant gait speed, FAC and BBS improvements.

RAGT seems more relevant for the most dependent patients, especially
those walking under 0.20 m.s! (self-selected walking speed) and who
need human assistance to walk.

=)
G o

80
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Research Report

Effect of Virtual Reality Training on
Balance and Gait Ability in Patients
With Stroke: Systematic Review and
Meta-Analysis

llona J.M. de Rooij, Ingrid G.L. van de Port, Jan-Willem G. Meijer

16/03/2022

Guidelines: Robot

Augmente l'indépendance a la marche en phase subaigué
N'augmente pas la vitesse de marche

Quid du groupe contrdle?
Effet similaire si intensité équivalente?

Type de robot ?
Pas d'argument en faveur d'un dispositif

(& ,f, a

Physical Therapy Volume 96 Number 12 December 2016
_L @

81

Guidelines: Réalité virtuelle

Mobility training in virtual reality 58

€ It remains unclear whether virtual reality mobility training
is more effective than other interventions for patients with a
stroke in terms of comfortable and maximum walking speed,
spatiotemporal gait parameters and walking ability. (Level 1)
Studied for RC (=).

/‘-_")

83

© 2014 Royal Dutch Society for Physical Therapy @
Cinigue e

Veerbeek and coll.

Guidelines: Réalité virtuelle

21RCT - 516 sujets

8 tapis roulant
13 exercices debout

(& el a

85
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Guidelines: Réalité virtuelle

Immersive ou hon
Jeu

Répétition

Tdche spécifique
Motivation
Challenge
Adaptation

Adhérence

/y -

1S (]
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Guidelines: Réalité virtuelle

A. Time dose matched
wR

Yang etal* 2008 016 011 11 002 015 9 126% 1.04(0.09,1.99)

Total (95% C) 0 104 1000% 103038, 1.69)
Heterogeneity: Tau?=0.64; '=31.12, die7 (P<0001); F=78%
Test for overall efect: Z=3.10 (P=.002)

Sudyor Subgroup_Mesn 'S0 Total Mean 5D, Toal Weight "1 Random, 5500 C Ve Random. 550 ¢

Gionetal#2016 006 015 24 01016 23 152%  -025(:08,03) =3
Uoréns et al,* 2015 19 16 10 0 23 10 127% 092(-001,1.85) J—
Choetal#2014 2089 1141 15 975 719 15 138% 11403619 o
Morone etal,* 2014 14.52 1836 25 7.5 7.03 22 151% 0.48 (-0.10,1.07) -
Cho etal,® 2013 254 1286 7 975 655 7 10.7% 1.44 (0.21, 2.66) -
Park et al,* 2013 674 676 8 194 3.09 8 120% 0.86 (-0.18,1.90) T
Kang et al,” 2012 021 006 10 001 002 10 7.8% 4.28(2.56, 6.00) T

*

B e et

ST T T
Favors Control Favors VR Training

Figure 2.

Forest plot of the pooled results of the effect of VR training on gait speed in (A) time dose-matched studies (n=214) and (B) studies in which
VR was additional to conventional therapy (n=24). VR=virtual reality, IV=inverse variance, Cl=confidence interval

Augmente la vitesse de marche.

V. -)
h 88
Clniques universtaires Saint-Luc - Thierry Lejeune
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3\ Cochrane
s Library

Cochrane Database of Systematic Reviews

Virtual reality for stroke rehabilitation (Review)

Laver KE, Lange B, George S, Deutsch JE, Saposnik G, Crotty M

90

2017

@
Thierry Lejeunc
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Ratio # patients / # rééducateurs
Feedback: intrinséque et extrinséque

Feedback augmenté:
concurrent pendant l'exercice
sur la performance a la fin de I'exercice

(& |
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A. Time dose matched

w Control Mean Difrence Mean Diference
Study orSubgroup _ Mean _SD Total Mean S Total Weight I, Random, 55% CI IV Random, 95% 1
Choetal," 2014 242 102 15 116 079 15 24.1% 1.26(0.57,1.95) -
Hung et al,” 2014 518 818 13 284 818 15 34% 234(-374,842) |
Choetal, 2013 226 032 7 095 042 7 25.6% 1.31(0.92,1.70) -
Rajoratnam et al® 2013 1627 4.8 10 1086 4.1 9 66% 5.41(1.41,941) B e
Jung et al,* 2012 27 19 11 08 07 10 207% 1.90(0.70, 3.10) s
Kang et al," 2012 555 204 10 04 084 10 195%  5.15(3.78,6.52) A i
Tota (955 1) o & 1000% 2480128367 -
Heterogenety: Tu'.41; 2=32.68, 5 (P<.00001); P85 o ST e e
Test for overall effect: Z: 0 =) ? 2 b

Favors Control Favors VR Training
Figure 4.

Forest plot of the pooled results for the effect of VR training on Timed “Up & Go” Test in (A) time dose-matched studies (n=132) and (B)
studies in which VR was additional to conventional therapy (n=20). VR=virtual reality, IV=inverse variance, Cl=confidence interval.

Augmente la capacité de marche.

)
c o
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Réalité virtuelle et jeu vidéo interactif
72 RCT - 2470 sujets
Critére de jugement principal : membre supérieur

Peu de données, de faible qualité

|, _“) 2017
L=

91
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Guidelines: Réalité virtuelle

Vitesse de marche

Comparison tean Mean
Study or subgroup  Virtualreality intervention Diflerence Weight Diference
N Mean(sD) N Mean(SD) IVFixed 95% O WVFixed95% CI
Givon 2016 20 1 (04) 2 08 (04) ™ 83% 020004, 044
Jafe 2004 0 069034 0 072(028) — 28% 003(-030,024]
Uorens 2015 0 11 05) 10 i7® —— 35% -060(-129,009]
Mirelman 2008 9 081 0.I8) 9 068(029) ™ 342% 013[-009,035]
Song 2015 0 2109) 10 1909 —T 27% 020(-059.099]
Yang 2008 I 085031 9 07306 -1 84% 012(033,057]
Total (95% CI) 70 6 ™ 100.0 %  0.09 [-0.04, 0.22]
Heterogeneity: ChZ = 5.54,df = 5 (P = 035); F =10%

z=133(=018)
Test for subgroup diferences: Not applicable

92

Guidelines: entrainement en circuit & atelier

5 min par station
1 rééducateur / 3 patients

Effet groupe - interaction

FAC:>3
V. -I
s Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy @
Ciniqu PR e

Guidelines: entrdinement en circuit & atelier

Level of
Recommendations: Mobility Class Evidence
Group therapy with circuit training is a I A
reasonable approach to improve walking.
v « ) Carolee J. Winstein and coll. Stroke June 2016
(S (]

96
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Guidelines: entrdatnement en circuit & atelier

Circuit class training for walking and other 59
mobility-related functions and activities

@O It has been demonstrated that circuit class training (CCT)
for walking and other mobility-related functions and activi-
ties improves walking distance/speed, sitting and stand-
ing balance and walking ability, and reduces inactivity in
patients with a stroke. (Level 1)

Walking distance/speed studied for ER (v), LR (v)) and RC (v),
sitting and standing balance for ER (v), LR (v) and RC (v),
walking ability for ER (v), LR (v), and RC (v), and inactivity
for LR (v) and RC (v).

Clinigues Luc _ Thierry Lejeune L
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Guidelines: entrdatnement en circuit & atelier

=\ Cochrane
io# Library

Cochrane Database of Systematic Reviews

Circuit class therapy for improving mobility after stroke

(Review)

English C, Hillier SL, Lynch EA 2017 The Cochrane Collaboration

16
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Guidelines: entrdinement en circuit & atelier

17 RCT - 1297 sujets

Bien toléré

Pas de risque de chute supérieur
(RD 0.03, 95% CT -0.02 to 0.08, GRADE: very low).

/y -

L @
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Guidelines: entrainement en circuit & atelier

Intensité - répétitif

Niveau de difficulté adapté progressivement
Orienté vers la tache

Ratio # patients / # rééducateurs

Effet groupe - relation sociale

(& ,f, a
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Comparison 1. Circuit class therapy versus other

No. of No. of

Outcome or subgroup tide studies  participants Statistical method Effect size

16mWT early and late 60.86 [44.55, 77.17]

5

835 Mean Difference (IV, Fixed, 95% CI)

1.1 Eadly, 4 487 Mean Difference IV, Fixed, 95% CI) 4656 (2135, 71.77)
1.2 Late 6 348 Mean Difference (IV, Fixed, 95% CI) 7115 [49.76, 92.54)
2 Gait speed carly and late 8 744 Mean Difference (IV, Fixed, 95% CI) 0.15[0.10,0.19]
2.1 Early 2 437 Mean Difference (IV, Fixed, 95% CI) 0.17 [0.10, 0.25)
2.2 Late 6 307 Mean Difference (IV, Fixed, 95% CI) 0.13 [0.07, 0.19]
3 Cadence 2 50 Mean Difference (IV, Random, 95% CI) 13.57 [7.52,19.62]
4 Timed Up and Go 5 488 Mean Difference (IV, Fixed, 95% CI) 3.62 [-6.09, -1.16]
5 Rivermead Mobility Index 2 296 Mean Difference (IV, Fixed, 95% CI) 0.56 [0.17, 0.95]
6 Functional Ambulation 3 469 Odds Ratio (M-H, Random, 95% CI) 1.91 [1.01, 3.60]

Classification

Augmente le périmeétre, la vitesse et la capacité de marche.
Phase chronique
<)
|

Cliniques universitaires Saint-Luc ~ Thierry Lejeune.
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Walking and other mobility-related functions 60
and activities exercised under the supervision of
an informal caregiver

¢ It has been demonstrated that exercising walking and other
mobility-related functions and activities under the supervi-
sion of an informal caregiver improves the performance of
basic activities of daily living for the patient with a stroke,
and reduces the perceived burden of care for the informal
caregiver. (Level 1)

Studied for ER (v).

! /
S Veerbeek and coll. © 2014 Royal Dutch Society for Physical Therapy 102
Clnigues universitaires santiuc inerry cieune
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Comparison 1. Circuit class therapy versus other

No. of No. of

Outcome or subgroup tide stidits paspL Statistical method Effect size

11 VO2 peak 2 103 Mean Difference (IV, Fixed, 95% CI) 2.81 [0.90, 4.72]

12 Steps per day 2 206 Mean Difference (IV, Fixed, 95% CI) 1325.66 [411.09,
2240.22]

Augmente l'activité physique et la condition physique.

/_:")

Cliniques universitaires Saint-Luc = Thierry Lejeune
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ASNR sz

Review Article

Neurorehabiliation and

Self-Rehabilitation for Post-Stroke Motor Z&;.T'VZ‘.';?m) 001058

‘The Author(s) 2021

Function and Activity—A Systematic Review e i
and Meta-Analysis

permissions
DOI: 10.1177/1545968321 1048773
journals sagepub.comhome/nnr.
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Thierry Lejeune, PhD'>*
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In this review, we define self-rehabilitation as a
tailored therapy program where for most of the
time, the patient performs rehabilitation exercises
independently to the presence of a clinician.

=

Clinigues —Thierry Lejeune.
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Test for overall effect: Z = 0.86 (P = 0.39)
Test for subaroup differences: Chi* = 0.91, df = 1 (P = 0.34), 1= 0%

=)

104

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _ Mean _SD Total Mean _SD Total Weight IV, Random, 95% CI V. Random, 95% CI
2.1.1 Upper-imb.

Ballserelal 2017 018 305 17 139 363 18 58%  -046(1.13,022) =T
Baskett et al., 1999 41 71 4 38 55 46 100%  005[037.047) -+
Chenetal, 2016 3708 13404 26 3958 10351 24 74%  -020[076035] -
Cho etal 2016 2025 13908 12 1317 14879 12 40%  108(021,194) —
Emmersonetal. 2016 14 25 13 09 45 13 48% 013064090 -
Harris et a, 2009 142 13104 53 79 14969 50 106%  045[005084] ~—
Linder et al, 2015 227 155 51 265 1163 48 104%  033[072,007] —~1
Nienhuisetal.2016 017 19612 9 167 14373 10 38%  -008(099.082) —
Piron et al., 2009 48 458 18 15 3809 18 S7T%  077(009,145] —
Saywel et al, 2021 12 7446 39 13 8779 44 9T%  -001[044,042) -+
Stinear et al. 2008 21 20274 18 108 29445 12 50%  054[020.129] —
Wolfetal 2015 93 11208 47 9567 11073 45 102%  -0.02[043,039] -+

o ndervanctal. 2015 285 468 8 131 25 8 32%  039(060138] -
Subtotal (95% 1) 353 348 S05%  042[0.10,033] >
Heterogeneity Tau? = 0.07; Ch = 22.23, df = 12 (P = 0.03) ' = 46%

Test for overal ffect: 2= 1.06 (P = 029)

2.2 Lower-Limb

Ghenotal. 2018 862 22632 26 6073 1777 24 74%  -0.10[066.045) -
al, 2018 2775 a4 4 667 Om8 & 21%  42(17.0 —t

smmul(ssv. o 30 95%  0.15(0.66,036) g

Heterogeneity Tau* = 0.00; Ch* = 020, df = by Sp——

Test for overal effect: 2 = 0.59 (P = 0.56)

Total (95% C) 383 378 1000%  0091011,028) ’

Heterogeneity: Tau? = 0,05; Ch¥ = 23.20, df = 14 (P = 0.06) =

2 2 ]
Favours [control] Favours [experimental]

Motor function

Guidelines: autorééducation

tal 37 108 43 65%  001[041.043) -
Bugosetal. 2020 1133 2709 6 o6% 083052217 —
Chen ot al 2016 735 2565 26 3a% 3l —=—
02 6147 24 3z —_
96 62 10 15% —1
3 oses 4 o7% —
42 328 17% e
4 281 15 22%
7 BMI 6 0%
01 ooss 8 1% 044[056 144) —
63 11323 3 s9%  031[074.0.5] —
o ol 36 B2 28 40%  0241.030078) e
Subtotal (35% C1) 219 23%  0.11(0.08,030] -
Heteroganeity: Taut = 0,00, Chv* = 627, of = 11 (P = 0 85}
Test for overal affect: Z = 1.18 (P = 0.24
Total (95% C1) 682 655 1000%  0.05(-0.06,0.16) »
Hetorogenety. Tau? = 0.00. Ch = 20,86, of 27 (P = 0.79). P = 0% + + +
Tost J“ Favours contrl] F avours [expermental]

Test

Activity

Cliniques universitaires Saint-Luc ~ Thierry Lejeune.
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Self-Rehabilitation for Post-Stroke Motor
Function and Activity—-A Systematic Review
and Meta-Analysis
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This meta-analysis showed low to moderate
evidence that self-rehabilitation and conventional
therapy efficacy was equally valuable for post-
stroke motor function and activity.

r
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Conclusion

Non exhaustif

Nombre de RCT augmente
Qualité des RCT augmente

— RS & Meta-Analyses
Possibilité de prédire la récupération

Efficacité de la rééducation a la marche aprés un AVC
Approche fonctionnelle, intensive, variabilité, feedback

Nouvelles technologies (Robot, RV)
Nouvelles approches (Groupes & Atelier)
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EBM dans la rééducation de la locomotion
Accident Vasculaire Cérébral

Questions ?
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