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At the conclusion of this activity, the participant will 
be able to:

ÅA. Understand the benefits of ambulation in the SCI 
person.

ÅB. Become more objective in the decision making 
process in determining prescription considerations 
for the SCI involved person

ÅC. understanding the Physiological Benefits of the 
SCI person when determining treatment modalities



Changes in prescription considerations

Orthotic componentry options and when to 
recommend them

Patient Prescription Rationale (Donõt Lock an 
Anatomical jointé.. CONTROL IT!)

Effective on both Root and  peripheral nerve injuries!

Obtaining Positive Outcomes through design 
recommendations



Any device that is strong enough to ôControlõ 
the extremity while allowing motion in planes 
that provides a more normal and functional 
gait.



Treating symptoms and instability in a whole new 
wayé.

For years, we managed pain and instability 
by locking affected joint systems.
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ÁEnergy usage is less (Body center of gravity does 

not need to be lifted, preventing circumduction)

ÁThe risk of falling for the patient is 
reduced significantly (prevents the foot  from 

catching obstacles)

The patient feels more secure

Increased level of Function and Distance!

The essential benefits



}Normal = 100%

}Ankle Immobilized = 79%

}Knee Immobilized = 75%

}Knee and Ankle = 63%

Atlas of Orthotics



}Knee motion pattern was drastically improved when 
the knee was allowed to flex and extend during 
ambulation.     (Compared to an immobilized knee)

When wearing an Orthosis



}Energy Cost was significantly higher when the 
KAFO was locked vs. unlocked

}Similar to the O2 consumption rate, the Energy 
Cost was higher for the subject than normal 
subjects 



}Gait efficiency was 58% when Locked 

}Gait efficiency was 72% when Unlocked

}The difference is statistically significant 
p=0.032



}Consumption was ALWAYSgreater in the 
Locked mode

}Energy requirements were higher than those 
for normal subjects



}The KAFO design in this study reduced the 
metabolic energy requirements during gait

}The ability to freely move the knee during swing 
phase of gaitéresults in more energy - efficient 
ambulation



}Normal Gait consists of 60% Stance
Phase and 40% Swing Phase

}Stance Phase requires a Locked and 
Stable Knee in Extension

}Swing Phase requires the Knee to begin 
to Flex at Terminal Stance and to 
achieve Full extension at the end of the 
Swing Phase



}Decreased Vertical Oscillation

}Knee Flexes at Pre - Swing

}More Efficient Gait
ƁCosmetic

}Stance Phase more Equal

}Increased Speed



Biomechanics

Effects of a locked knee during 

Swing Phase

Watch the Weight line 

During gaité..
Natural throughout the ENTIRE Cycle !



}Simulates Normal 
Gait

}Eliminates Hip 
Hiking

}No Circumduction
}Less Energy 

Consumption
}Decrease Risk of 

Falling
}Patient Security



Allowing Free Knee Motion during the Swing 
Phase (of gait)

Increases Gait Efficiency

Decreases Energy Cost



Dynamic Control 

IS

The Most Appropriate 
solution for your 

treatment 
recommendations





"Only when standing up can I feel 
how tall I really am and speak to 

people eye to eye, not from 
below." 

(RGO wearer about being able to stand and walk 
after being paralyzed for 20 yearsé)





òIncidence: 30 - 40 new cases/MM population

òPrevalence: 06 per MM population

òGrowing rate of survival

òWWI: 80% SCI die within 2 weeks

òWWII: 20% SCI die within 2 weeks

òToday: < 2.4% (10 year > 86%) (Battlefield statistics)

Source: NBC.com/wramc 

8/16/2011 interview @ WRAMC



}Lifetime Cost: Up to 1.5 MM per patient 

(Average $569K)

}Does not include loss of productivity

}1974: 137 days

}Current average length of stay: 79 days < 46% in 
25 yr.

}Vary according to severity of injury & age at injury


