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Concise Arm and Hand Rehabilitation in Stroke
CARAS

A practical and evidence-based framework
for

arm-hand rehabilitation management

Han Franck, OT, PhD

Introduction

Occupational Therapist /Clinical Researcher (PhD) & Owner of
Franck-Handskills, private clinical rehabilitation practice,
Roermond, The Netherlands

Field of interest: clinical management of arm-hand rehabilitation
in stroke with a special interest in stroke survivors suffering from
Han Franck OT, PhD a moderately to severely impaired arm and hand in sub-acute

stroke phase.
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impaired arm hand in post-stroke rehabllltatlon

Practical considerations

1. Heterogeneity population and associated patterns of recovery of arm-
hand skill performance

2. Llack of the patient’s involvement in arm and hand training

Difficulties to implement new developments swiftly in daily practice

rehabilitation paradigms for stroke survivors

4 solutions

c£asy 1o replace modularly-bullt tralnings schec
adopt new insights into clinical practlce

comprehensible procedures, fitting 80% of the stroke rehabilitation population
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CARAS

Concise Arm and hand Rehabilitation Approach in Stroke

PART PART 2

Taking care and pi Task-oriented Arm hand skill perform:

| |

Program 1 Program 2 Program 3

Non functional hand performance Gross motor grip performance Functional performance

Concise Arm and hand Rehabilitation Approach in Stroke (CARAS) (Franck et al;
Open Journal of Occupational Therapy, 2015

CARAS

Concise Arm and hand Rehabilitation Approach in Stroke

= no activity / flexion synergy (FMA 0—22) (ARAT O - 4)

PART 1

Taking care and p Education

l free: Passive exercises
Program 1

ositioning

Non functional hand performance

n: Active exercises

_nobility aids/ equipment

Test

AcTive ossewmGEN
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CARAS

Concise Arm and hand Rehabilitation Approach in Stroke

Task-oriented Arm hand skill perf

Program 2

Gross motor
grip performance

Program 3

Functional performance

suitcase grasp/cill. grasp/tweezers grasp - clumsy hand (FMA 52 — 66)(ARAT 42 — 57)

CARAS

Concise Arm and hand Rehabilitation Approach in Stroke

Program 2 Program 3
Patients perspective:
Gross motor grip i
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CARAS

Concise Arm and hand Rehabilitation Approach in Stroke

Program 2 Program 3

clinical perspective:

Gross motor grip

CARAS

Concise Arm and hand Rehabilitation Approach in Stroke

Level of Level of
Activity Rarticipation

Arm Hand Skill Performance

| |
Arm-hand rehabilitation
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CARAS

Concise Arm and hand Rehabilitation Approach in Stroke

Goal setting

Example CARAS program 3 / pulling blankets

Program 3

Functional performance

Monday 9:30 AM pre-session 6
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Client program 3 / analysis

6 HANDSKILLS

Individual treatment form
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M, Braun SH, Rasquin SHC, a
Molor Learming in Pracice: An Inemational Survey. PLoS ONE 10.(2)

Post — stroke shoulder pain and the shoulder ‘at risk’




shoulder issues
primarily affected versus secondary affected

primarily
Neurologic deficts

secondary
Biomechanical deficits

Optimal shoulder movements
Ana IYSiS short version/shoulder
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Schouder revalidatie na Centraal Neurologische Aandoening
Werkblad: analyse en interventie

S performancs | 7 Swateges wsed o sccompisn e task

—

Act antefl +/-, a abd +/-, a add +/-, exorot -,

Elevation, Anterior tilt, inferior rotation / LSST pos

Assessment of active range of motion

Assessment of shoulder & scapu la &iﬁon at rest 4

L
‘Scapulo-thoracic movement pattern T scapt m SAT positive

Yes, ghl: ante
towards endorotation ( subs-sca

\
Yes total movement chain

T

Stretch anterior GHL . Latt
dorsi

— scapulair / glenohumeral exo and total movement chain
training

el rolstoel met > actieve zit en
lumbaalsteun

WM OBty in oracic

CARAS workbook program 2 & 3 example

— 1 1 |
|

Workbodk Week activity | |
——e ety PUll blankets
| Strength /..
ol Propriocepsis/ bodymap./..
Goal related exercises:
0 (1o orarises a1 page 1)

1. stretch exercise 11b

2. scapular exercise 1a

2. Trek het laken naar achteren door de arm.
nasrachter te bewegen. Herhaal deze
beweging tot het einde van aken i bereikt.

3. kinematic chain exercise 6

4. functional strength task

i o
| st 3
o 5
Monday: 0, R 10 2 ]
- J 58 §
Wednesday 0 A 10 L4 il
Y . i3 il
Friday: 0 10 g 2i 21
§ ds H
L i




CARAS / program 3 / suggestions for training
ExerCises (examples)

Functional_ex1 Functional_ex2 Functional_ex3 Task-specific

Optimal shoulder movements

suggestions for Tra i 1] i ng at funtion level

Exe rCises (examples in workbook)
Stretch exercises | Scapulothoracal exercises

22-5-2023
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Optimal shoulder movements

suggestions for Tra Inin g at function level

Exe I'Cises (examples in workbook)

| Glenohum exercises | — | Kinetic chain exercises

e et o o1 s 2. Cast e har e e e et gitem

Example CARAS program 3 / pulling blankets

Monday, 45 minutes post- session

11



Example CARAS program 3 / pulling blankets

Friday morning 10.30 AM post session

CARAS module based group training
(generalisation towards other, untrained tasks)

Program 2 Program 3

Gross motor grip
performance

Functional performance

Easy Medium Hard

50 exercises Build a tower f
with a chair Glass race with plastic coffee cups Asoft boiled egg
50 exercises Tax Fold an airplane Having lunch
with a towel Rebate or debt Duringflight
Hooverball Packing presents ) Handle
Groceries A coffee cup

Handle Have a drink
A cardboard box In the pub

22-5-2023
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CARAS module based group training

(generalisation towards other, untrained tasks)

Program 2 Program 3

Have a drink
In the pub

Handle

A cardboard box

Lunch
During the flight

Principles of Self-Efficacy

empowering stroke patients in regaining full potential of their affected hand

‘ 1. Recognize improvements in task performance; (mastery experience) I
( )

‘ 2. Observe and learn from improvements made by peers; (vicarious experience)

p
3. Being encouraged or persuaded and ignore less succesfull performance;
(verbal, social persuasion)
N
7
4. Experience improvements in arm hand skill performance and arm-hand
function; (changes in physiological state)

Bandura, 1994; Jones et al., 2006; Korpershoek, 2011
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13



22-5-2023

Example CARAS program 3 / pulling blankets

Self-efficacy / mastery experience

Removal of blankets
Monday

Wednesday —'—
Friday ——'—

CARAS results

(cohort study)

1 Arm hand function (AHF) significant improvements on AHF AHSP

and perceived performance in mildy

d moderately i ired hand
2 lArm hand skill performance (AHSP) A J

significant improvements during and

3 [Self perceived performance after RSOl R

4 [Actual arm hand use significant improvements on actual
arm hand performance mildy and

moderately impaired arm hand

Changes in arm-hand function and arm-hand skill performance in
patients after stroke during and after rehabilitation. Franck JA, et
al., (2017) PLoS ONE 12(6)

Changes in actual arm-hand use in stroke patients during and after
clinical rehabilitation involving a well defined arm-hand
rehabilitation program. A prosp cohort study. Franck JA, et al.,

(2019) PLoS ONE 14(4)

14



22-5-2023

CARAS results

(cohort study results)

Arm hand function (Fugl Meyer Assessment)

[Arm hand skill performance (Action Reseach Arm Test) J

Program 1 Program 2 Program 3
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Changes in arm-hand function and arm-hand skill performance in patients after stroke during and after
rehabilitation. Franck JA, et al., (2017) PLoS ONE 12(6)

Changes in actual arm-hand use in stroke patients during and after clinical rehabilitation involving a well defined
arm-hand rehabilitation program. A prosp cohort study. Franck JA, et al., (2019) PLoS ONE 14(4)

CARAS results

(cohort study results)

[Actual arm hand use accelerometry J
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low-cost functional technology / pharmacological

interventions embedded in CARAS

Hand orthoses

Robotics integrated in CARAS

Program 2 Program 3

Gross motor grip performance Functional performance

Content arm-hand training / example rOboticS

HANDSKILLS
Workbook

A anc hand rehabeatde

Pullblankets |
Stren|
scap/]

22-5-2023
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CARAS CONSORTIUM
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CARAS

Concise Arm and hand Rehabilitation Approach in Stroke

PART

Hankamp s,/ MEDISCHE APPARATEN

Rehab

Innovatie in revalidatie

Level of con

Improving hand function and strength

Education towards arm hand exercises post
discharge

No technology assistive devices

Organisational level

Individual - independently

3 levels (FMA 10 — 25 / 26 — 45 / 46 — 58)
(wrist extension)

Protocol-based (?) adjusted to needs
Behavioural contract

International operational / 2 versions
Hopsital Grasp and home Grasp

CARAS versus GRASP

Improving self perceived armhand skill
performance and actual arm-hand
performance

education towards exercises to maintain a
certain level of arm hand performance outside
clinical setting

Technology assistive devices incorporated
(facultative)

Groupwise - individual - independently

3levels (FMA0—22/23-42/46-66
(no wrist extension)

Stepwise guideline adjusted to needs
No contract

International operational /3 versions
(hospital caras, elderly rehab caras, private
practice - home based practice caras)
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Questions
&
thank you for your attention

han.franck@gmail.com info@franck-handskills.nl

+31647155506

6
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