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The Challenge

• Very little related to pediatric stroke
• Some things can be adapted from adult literature

• Remains unclear if children recover better than adults after 
stroke

• Trajectories and recovery patterns are most likely different

• Plenty of literature related to cerebral palsy

• Only addresses the motor deficits

• Still important as hemiplegia seen in 50-80% of chilren

• Does not address cognitive impairments



The Challenge

• Current reviews and 
guidelines
• Limited by mixed 

populations

• Stroke, CP, acquired 
brain injury

• Much of literature 
pertains to acute 
management, etiology 
and outcomes





Motor Studies 

• 15 studies – pooled sample size of about 200 participants

• 14 focused on upper extremity motor impairment

• 1 targeted at lower extremity motor impairment 

• 7 studies were Randomized Controlled Trials
• 2 were fair in methodological quality
• 4 were good
• 1 was excellent 

• 2 were secondary analyses in follow up from RCTs
• Quality of fair and good

• 6 studies were pre-post studies
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Motor Studies 
•15 studies – pooled sample size of about 200 participants

•14 focused on upper extremity motor impairment

•1 targeted at lower extremity motor impairment 
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• 2 were fair in methodological quality
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Motor Studies - CIMT

•Constrain-induced movement therapy, forced use therapy

•6 studies, 3 RCTs

Ia: Systematic Reviews (meta-analysis RCT)

Ib: Randomize Controlled Trial

II: Cohort studies

III: Case-control-series

IV: Case-series

V: Expert opinion

Bias

Adapted from Oxford EBM: www.cebm.net



Motor Studies – Walking training

•1 pre-post study
• Effect of exercise training program on walking ability

• 5 children

• Improvements in Gross Motor Function Measure



Motor Studies – Transcranial direct current 
stimulation 

•1 RCT compared tDCS to sham

•1 RCT with tDCS and motor learning therapy to sham with motor learning therapy
• Included CIMT and bimanual training 

• Significant improvement in AHA scores, no difference between groups



Motor Studies – Repetitive transcranial direct 
magnetic stimulation 

•1 RCT compared rTMS to sham over 8 days

•1 RCT compairing rTMS with motor learning vs motor learning and CIMT vs sham 
and motor learning

•1 with rTMS with CIMT vs sham with CIMT



Motor Studies

•Functional electrical stimulation
• 1 pre post with 4 children

•Robotics

•1 pre post with 12 children

Ia: Systematic Reviews (meta-analysis RCT)

Ib: Randomize Controlled Trial

II: Cohort studies

III: Case-control-series

IV: Case-series

V: Expert opinion

Bias

Adapted from Oxford EBM: www.cebm.net



Cognitive Studies 

•3 studies – pooled sample size of about 22 participants

•14 focused on upper extremity motor impairment

•1 targeted at lower extremity motor impairment 

•1 study was a Randomized Controlled Trials
• Poor quaility

• 1 was a prospective controlled trial
• Quality of fair and good

•1 was a pre-post study



Cognitive Studies 

•1 RCT and 1 Prospective controlled trial
• Memory training with academic tutoring to tutoring alone

• 1 pre-post study examined effect of computerized working memory training



Available Literature

Systemic Reviews

Randomized Controlled Trials

Cohort Studies

Case Control Studies

Case Series and Reports

Editorials/Expert opinions



Considerations

•Bias

•Randomized Controlled Trials
• Question

• Power

• Blinding

•Reviews
• Quality studies being reviewed

• Cochrane reviews





Evaluating papers 
Checklist hand out
•Determining what a papers is 
about
• Why was the study performed?
• What type of study?

• Primary

• Randomized Controlled Study

• Cohort study

• Case control study

• Cross sectional survey

• Longitudinal survey

• Case report

• Case series

• Secondary

• Overview

• Systemic review

• Meta-analysis 

• Guideline development

• Was the study design appropriate 
to the question?

•Paper describing a study of 
complex intervention
• What is the problem?
• What was the core intervention?
• How do they think it works?
• What were the findings?
• What future research is needed?

•Systemic reviews or meta-analysis
• Did the review address an 

important question?
• Did they talk about the quality of 

the trials being reviewed?

• Were the numbers interpreted 
with common sense and with 
thought of the broader problem?

•Review of guidelines
• Any conflict of interest?
• What are the goals of the 

guidelines?
• Was the relevant data reviewed 

completely? How thorough were 
they in looking at the literature?

• Do they address variations in 
clinical practice and controversies 
in care?

• Are they practical with regards to 
patients?
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