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Important Steps in 

Management of Childhood Disability 

 From  

 Institution to Inclusion 

 Medical Construct to Participation 

 Doctor Centered to Family Based 

 Care Givers to Academic Professionals 

 Empiric Art to Evidence Based Medicine 
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 aims to ensure that all children 

and young people with 

intellectual disabilities are fully 

participating members of 

society, living with their families, 

integrated in the community and 

receiving health care and 

support proportional to their 

needs.  

 

The WHO Europe initiative:  

 

Better health better lives: 

children and young people 

with intellectual disabilities 

and their families  



 From  

 Institution to Inclusion 

 Medical Construct to Participation 

 Doctor Centered to Family Based 

 Care Takers to Academic Professions 

 Empiric Art to Evidence Based Medicine 

 

Cerebral Palsy 

 Orthopaedic disease - surgery 

 Brain Disease – reflexes and posture 

 Motor & cognitive dysfunction 

 Limitation in activity and participation  
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From Doctor Centred  

to Family Based Services 

 Daily life & social interactions 

 Autonomy and self determination 

Informed decisions 

 Well informed patients and parents 

Second opinion 

 Integrity of the child 



Family Centred Care 

 “…a philosophy and method of service 

delivery for children and parents which 

emphasizes a partnership between 

parents and service providers, focuses on 

the family’s role in decision-making about 

their child, and recognizes parents as the 

experts on their child’s status and needs.” 

 Rosenbaum et al (1998)  

Physical and Occupational Therapy 

In Pediatrics 18:1-20. 



Historical Perspective on 

Management of Childhood Disability 

 From  

 Institution to Inclusion 

 Medical Construct to Participation 

 Doctor Centered to Family Based 

 Care Givers to Academic Professions 

 Multi-professional teams 

 Empiric Art to Evidence Based Medicine 

 



Multi-professional teams 

• Multiple skills required around the child 

– Physio-, occupational-, speech and 

language therapists; psychologists; nurses, 

teachers; social workers; medical doctors 

• University education 

– Research and development   
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Principles for intervention in 

childhood disability 

1. Reliable and valid methods to measure 

treatment results 

2. Evidence based medicine 

3. A science based theoretical framework 

predicting the treatment results 
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Ashworth scale 

Tardieu  

HAT 

 

 

 

ROM 

SMC 
 

Strength  

Muscle fatigue 

Sensibility 

SAROMM 

 

  GMFM-66 

PEDI FSS 

Measurements in motor domain 

CAPE & PAC 

PEDI CAS 

AHA 

 



Principles for intervention in 

childhood disability 

1. Reliable and valid methods to measure 

treatment results 

2. Evidence based medicine 
1. Clinical trials 

2. Systematic reviews 

3. Guidelines 
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Hierarchy of study designs 
(Khan et al 2003) 

20 October 2014 Namn Efternamn 17 

Description of the design Levels assigned to 

evidence based on 

soundness of design 

Experimental study 

•RCT (with concealed allocation) 

•Exp. study without  randomisation 

 

I 

Observational study with control groups 

•Cohort study 

•Case-control studies 

 

II 

Observational study without control groups 

•Cross-sectional study 

•Before-after study 

•Case-series 

 

III 

Case reports 

Pathophysiologal studies 

Expert opinion or consensus 

 

IV 





A systematic review of interventions for children with 

cerebral palsy: state of the evidence 

Developmental Medicine & Child Neurology 

Volume 55, Issue 10, pages 885-910, 21 AUG 2013 DOI: 10.1111/dmcn.12246 

http://onlinelibrary.wiley.com/doi/10.1111/dmcn.12246/full#dmcn12246-fig-0001 
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Individualized medicine in 

the heterogeneous CP syndromes 

 Type of CP and severity level 

GMFCS 

MACS 

 Brain pathology 

 Pathophysiology of Motor Disorder 

 Registers and patient records 

 Aetiology 

Complex disorder? 

 Intervention based on neuroplasticity 
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Gross 

Motor  

Function  

Classification  

System 

 

Level 1-5 

Manual Ability Classification System,  2006 

www.macs.nu; Free to use on the internet,  

21 languages, Instructional video for sale 

4 publications; 226 citations 



Dobbing & Sands 1970 

Malformations 

Periventricular 

White matter  

lesions 

Cortical + deeper 

grey matter lesions 



JAMA, October 4, 2006 
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Cerebral Palsy 
Movement Disorders  

 Spasticity  

 Musculoskeletal 

malformations  

 Dyskinesis 

 Hyperreflexia 

 Retained developmental 

reactions 

 

 Paresis 

 Central dys-coordination 

 Co-contractions 

 Mirror movements 

 

+ - 
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http://www.scpenetwork.eu/ 

http://www.scpenetwork.eu/


Blair & Stanley. Current Pediatrics 2002 
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Brain Plasticity - 
Alteration of the synaptic connectivity 

 Development 

 Brain lesions 

 Activation & learning 

 

USE DEPENDENT 

 



 Gene expression (Epigenetics) 

 Methylation 

 Histone modifications 
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General principles of plasticity 

 
MECHANISMS 

 



 Gene expression (Epigenetics) 

 Methylation 

 Histone modifications 

 Molecular/cellular level (proteins) 

 Trophic factors  (BDNF, IGF2)   

 Neuromodulators (e.g., monoamines) 

 Neuronal circuits/network 

 Synaptic connectivity 

 LTP, LTD  

 Dendritic spine formation 

 Axon retraction/sprouting 

 Behavioural/functional 

 

 
Hans Forssberg 

General principles of plasticity 

 
MECHANISMS 
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Examples of Motor Plasticity 

 
 

 
 Cortical motor maps (network level) 

 Axonal growth/Rejection 

 Activity dependent corticospinal projections 

 

 

Martin et al, 2011 

A B C

Brainstem 
pathways

PM

SMA

M1

M1

C8 - Th1

S1
PPC

CMA
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Examples of Motor Plasticity 

 
 

 
 Cortical motor maps (network level) 

 Activity-dependent driven dynamics 

 Horizontal intracortical connections 

 LTP-like mechanisms 

 Can be modified by neuromodulators, TMS, BDNF 

 Axonal growth/Rejection 

 Activity dependent corticospinal projections 

 Motor skill learning/motor training 
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Motor skill learning/motor training 

 Learning curve 
Dayan & Cohen 2011 
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Motor skill learning/motor training 

 Learning curve 

 

 

 fMRI changes 

Dayan & Cohen 2011 
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Motor skill learning/motor training 

 Learning curve 

 

 

 fMRI changes 

 

 

 Grey and white matter changes 

Bengtsson et al, Nature Neurosci 2005 

Draganski et al 2004 
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Motor skill learning/motor training 

 Learning curve 

 

 

 fMRI changes 

 

 

 Grey and white matter changes 

 

 

 Role of dopamine system 

K Molina-Luna 2009, PLOS-One  
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Motor skill learning/motor training 
Alteration of dopamine signalling 

Qian, Y et al 2013, 2014 



Genetic influence on motor learning  
and plasticity 

Pearson-Fuhrhop KM et al 2013, 



The 2014 Nobel Prize in Physiology or Medicine 

Edvard I. Moser 
Born 1962, Norway 

May-Britt Moser 
Born 1963, Norway 

John O’Keefe 
Born 1939, USA 

University College London Norwegian University  

of Science and  

Technology, Trondheim   

Norwegian University  

of Science and  

Technology, Trondheim   
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May-Britt Moser & Edvard Moser find the coordinates 



May-Britt Moser & Edvard Moser find the coordinates  



Place and coordinates are combined in a cognitive map 



Behavioral phenotype 

 

 

Functional plasticity 

(fMRI, MEG) 

Brain structure 

(MRI, DTI) 

Lesion 

time, localization, 

extent Molecular imaging 

(PET) 

Integrity of signaling 

systems 

Genotype 
e.g., SNPs, CNVs 

epigenetics 

 

Pharmacology 
Monoamine enhancers 

”Opening up plasticity 

window” 

Personalised Intervention in CP 
 



 

 

 

5th International Conference of Cerebral Palsy (ICPC)  
28th Annual Meeting of the European Academy of Childhood Disability (EACD)  

1st Biennial Meeting of the International Alliance of Academies of Childhood Disability (IAACD) 
 

International Conference on  

Cerebral Palsy and other Childhood-onset Disabilities  
 

www.ICPC201
6.org 


