
ñLack of activity destroys 

the good condition of every 

human being, while 

movement and methodical 

physical exercise save it 

and preserve it.ò 

Plato (427-347 BC)   
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What is FES ? 



ÅElectrical Stimulation 

 



ÅElectrical Stimulation 

Åapplied to peripheral 

nerves  



ÅElectrical 
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Available electrode placements 



Why use FES as a 

therapy? 



Activity Evokes 



The Problem 

ÅIn patients with a neurological impairment, 

the level of activity beneath the level of 

injury is usually severely reduced. 

 

ÅAs an example, the average person with an 

SCI is 8 times less active than sedentary 

middle aged men. 

Å (Dearwayer et al Med Sci Sports Exer 18:541-544) 



The Problem  

ÅFollowing the rehabilitation process, the 

majority of individuals with SCI become 

sedentary and do not pursue any form of 

regular fitness training. 

ÅThe fact is, without FES, many neurological 

patients CANôT pursue any form of muscle 

activity beneath their injury and are left with 

profound mobility. 



Bone Health 

ÅA positive correlation exists between the 

time following the injury and degree of bone 

loss. Rapid loss of bone mineral occurs 

during the first 4 months following SCI. 

ÅUrinary calcium excretion is seen 10 days 

following SCI and reaches a peak 1 to 6 

months post injury. This level of excretion is 

2 to 4 times that of a person without SCI 

who undergoes prolonged bed rest. 

 



Osteoporosis 

ÅIndividuals with complete injuries tend to 

have less bone mineral density than those 

with incomplete injuries, especially in lower 

lumbar spine. 

ÅThe Model Spinal Cord Injury System has 

fracture rates following SCI with incidences 

of 14%at 5 years, 28%at 10 years and 39% 

at 15 years post injury. Lower extremity 

fractures 10x greater with complete SCI.  



ÅAcute Intervention 





ÅArm function improvements  
ÅSCI (Needham-Shropshire 1997, Ptasinski 2010) 

ÅGait improvements in: 
ÅCP (Trevisi 2011, Johnston 2011) 
ÅCVA (Ambrosisni 2011, Ferrante 2008, Alon 

2010) 
ÅMS (Wahls 2010, Ratchford 2010) 
ÅSCI (Ditor 2012, Daly 2011, Field-Fote 2001) 

ÅSpasticity: 
ÅStroke (Yeh 2010, Lo 2009, Popovic 2003) 
ÅMS (Krause 2007) 
ÅCP (Harrington 2012) 

ÅQOL  
ÅSCI (Karavidas 2008, Twist 1992) 

... and an acute rehabilitation tool 



Ongoing Therapy 



1. Reverse muscle 

atrophy 

FES Activity 



FES Activity 
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FES Activity 

1. Reverse muscle atrophy 

2. Improve local circulation 

3. Increase range of 

motion 



FES Activity 

1. Reverse muscle atrophy 

2. Improve local circulation 

3. Increase range of motion 

4. Reduce muscle spasms 



ÅMaintenance of musculature (Scremin 1999, Skold 2002) 

ÅMaintenance of bone density (Frotzler 2008) 

ÅMaintenance of range of motion (Yeh et al, 2010) 

ÅPrevention of skin breakdown (Vanoncini et al. 2010) 

ÅGlucose tolerance (Griffin 2008) 

ÅCardiovascular function (Thompson 2003) 

ÅSpasticity (Krause 2008) 

ÅCNS cell birth (Gage 1999, Barres 1993) 

ÅCNS myelination (McDonald 2002, Becker 2003) 

 

An ongoing therapy for chronic 

conditions 



Which patients  

are candidates? 

 



Disorder with the CNS 
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RT300 series 

(4 models) 

RT200 

RT300 series 

RT600 



RT300-SLSA 

RT300 upper 

extremity 

RT300-SA 








