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Plasticity  

 Brain changes in the presence of new information and 
stimuli  

 Brain may change regardless the age 
 Older age – more delayed plasticity 

 Children better ability to learn languages 

 Children better capacity to recover from brain damage 

 



Plasticity  

 Brain capacity to be changed by experience 

 Brain capacity to learn and remember 

 Brain ability to reorganize after injury 







Memory  

 Muscle  

 Exercise improves memory 

 Releases chemicals (endorphins and serotonin) 

 

 If you don’t use it you loose it 



 Depression shrinks your brain 

 

 Causes  

 Chemical imbalance 

 Neuron constriction 

 Broken connections 

 



Learning 

 Learning changes the size of our brain 

 Synapses not used – degenerate 

 

 



Plasticity  

 Neurogenesis – new neurons to new areas 

 Synaptogenesis – new connections  

 

 Occurs during normal brain development  

 To compensate damage 

 

 Practice plays a key role to plasticity 



Can u live with ½ your brain? 

 

 

 http://www.youtube.com/watch?v=2MKNsI5CWoU 

 

http://www.youtube.com/watch?v=2MKNsI5CWoU
http://www.youtube.com/watch?v=2MKNsI5CWoU
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Neuroplasticity – Brain Remodeling 

Steps to remodel the brain based upon experiences: 
– 1. Repetition 

– 2. Correct fundamentals 

– 3. Authentic environment  



Functional Reorganization 

 

As the brain develops, certain areas of the brain 
become specialized for specific tasks. 

 

If your experience changes dramatically or parts of the 
brain are damaged, areas previously specialized for a 
certain function can take on the work of other areas. 

 



Levels of Neuroplasticity 

 Cellular changes (result of learning) 

 Cortical remapping (response to injury) 
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Cortical Maps 

 Sensory information from certain parts of the body 

projects to specific regions of the cerebral cortex. 

 As a result of this somatotrophic organization of 

sensory inputs to the cortex, cortical representation 

of the body resembles a map (or a homonculus). 
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Brain damage 



Phantom Limb Pain 
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Mirror Box 

 A diagrammatic explanation of the mirror 

box. The patient places the good limb into 

one side of the box (in this case the right 

hand) and the amputated limb into the 

other side. Due to the mirror, the patient 

sees a reflection of the good hand where 

the missing limb would be (indicated in 

lower contrast). The patient thus receives 

artificial visual feedback that the 

"resurrected" limb is now moving when they 

move the good hand. 
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MIRROR THERAPY 



Functional Electrical Stimulation 

Dr. Michael P. Gillespie 20 



fMRI/DTI Imaging  

  better definition of the patients’ functional state,  

  better individual prognosis,  

  improvement of treatment strategies, and  

  progress in understanding how the nervous system 

acts in response to disease  

 





Mechanisms of Neuroplasticity 

1. Diaschisis – neuronal structures that are anatomically connected to 

a lesion or region damaged by stroke undergo reduced blood supply 

and metabolism. 

2. Behavioral compensation – occupational therapy directs the 

individual’s interaction with the environment to utilize viable 

neurons surrounding the area of the lesion in order to reorganize 

their capacity to compensate for damaged neurons. 

3. Adaptive plasticity – dendritic growth and angiogenesis occurs near 

the damaged areas.  Dendritic growth is an adaptive response to 

substitute for the lost function. 

 This is a critical time of OT intervention. 

 Positive plasticity happens through use or doing. 

 Negative plasticity happens through disuse or doing little. 







Neurons 
Glial cells 







Brain recovery after stroke 



Language networks 



Verb generation 
Broca -PIF 

Wernicke - PST 

Passive listening 
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Brain atrophy  VBM  
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