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 Stretching 
 Flexibility exercise 

 Lengthen pathologically shortened soft tissue  

 
 Strengthening 

 Strength is the maximal force a muscle can generate. 

 Power is the product of strength (speed of movement). 

 Muscular endurance is the capacity to sustain repeated 
muscle actions. 
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 Pediatric rehabilitation 
 
 Cerebral palsy 

 

 Neuromuscular disease (Myopathy, SMA, CMT etc.) 

 

 Genetic disease (Down syn, PWS etc.) 





 



 Variety of methods 
 

 Progressive resistance 
exercise  

 Isometric exercise 

 Isokinetic exercise 

 Functional exercise 

 Weight-bearing exercise 

 Training intensity? 
 

 Training period? 



 16 CP spastic (12.6 years) 
 GMFCS I –II 
 8 weeks training 
 3 set/10RM 



 Isotonic and isokinetic Ex. 
 6 weeks 



 Spastic CP 
 

 GMFCS 1-3 
 

 Age 6-13 
 

 12 wks PRE 
 

 45-60분, 3 times/week 



 Spastic CP 13명 
 

 Age 6-13 
 

 10 weeks 
 

 Heel rise exercise 



 Spastic diplegia 
 

 7-18 years 
 

 60명 
 

 12 weeks 
  (3 times/wk) 



 



 Various strengthening exercise programs 
  => evident to gain of strength   

Specificity 
Reversibility 
 
Individuality? 
Overload? 

Functional gain? 



 Active stretching  
 

 Passive stretching 
 

 Therapeutic stretching (PNF etc.) 
 

 Sustained passive stretching (cast, splint, standing 
table)  



 Mechanisms of contracture in CP? 

 Muscle fascicle 

 Tendon 

 Fascia  

 
 



 



 CP spastic hemi (n=8) 



 

Pediatr Phys Ther 2008 20(2) 173-8 



 



 



 19 original studies 



 Immobilization and 
disuse -> loss of ROM 
 

 Muscle fiber and/or 
connective tissue -> 
play a role in ROM 
 

 ROM -> ADL 



 Mechanism? 
 

 Clinical research (RCT)? 
 

 Experience/basic science/natural history 
based approach 





 

ACSM, 2007 



 

MDA USA 



 



 



Stretching programs showed limited positive effects.  



 



 





 mdx mice 
 56 weeks 



 



 



 



 Submaximum, aerobic exercise/activity is 
recommended 

 
 Avoid an overexertion and overwork weakness 

 
 High resistance strength training & eccentric 

exercise are inappropriate 

 



 



 



 



 The evidence of stretching: lack 
 

 Consensus and recommendations 
    based by animal studies/basic science/experience 

 Submaximal strengthening 





 



 6 weeks  
 45 min 

 Warm up 

 Treadmill 

 VR based therapy 

 3 times/week 





 Strengthening exercises  

 Improve strength 

 Safe and feasible 

 But, limited functional adaptation  

 
 Stretching exercises 

 Less conclusive  

 Limited positive evidence  
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 Neuro-plasticity (Neuromodulation) 
 

 Muscle plasticity (Increased ROM and strength)  

 
              => Individualized/goal oriented task training 

Pediatric rehabilitation 
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Intervention 
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 126 males and 104 females (14.7 years) CP 
children  



 School based exercise 
 

 Home based exercise 

=> Exercise guideline in CP or other 
pediatric disable children 



 감사합니다. 


