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Importance of Foot and Ankle
• More dysfunction in distal than proximal joint (CNS 

pathology) 

• Unstable foot induces additional alignment abNL at the 
hip and knee 

• Significant hip and knee flexion contracture cannot be 
corrected by use of orthoses 

➡ Orthotic management is primarily directed toward 
compensating for foot and ankle dysfunction 

➡ Ankle-Foot Orthosis (AFO)



Normal foot and ankle 
mechanism during gait



Three rockers

• Heel rocker 

• Ankle rocker 

• Forefoot rocker



Ground reaction force during gait



Kinematic of shank



Ankle-Foot Orthosis 
(AFO)



Equinus

Equinovarus

Equinovalgus Planovalgus

Progression of foot deformity 
in spastic CP



Purposes of AFO

• Improve gait 

• Prevent the development and worsening of 
deformities with growth 

& 

• Protect the outcome of surgical procedure during 
healing and rehabilitation



Purposes of AFO
• Pes equinus 

platigrade foot for normal gait mechanism and more stability 
during gait 

improve gait function 

• Pes equinovalgus, planovalgus 

prevent shortening of triceps surge 

correction of midfoot and hindfoot deformities 

minimize progressive deformities with growth



Improve gait function



Effect of AFO

• Kinematic : ankle DF ⬆ 

• Kinetic : abnormal ankle PF moment during loading 
response ⬇ 

• Temporospatial : cadence ⬇, step length ⬆, velocity⬆ 

• Energy expenditure ⬇
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appropriate AFO design

solid

hinged
ground reaction



appropriate AFO design

Heel rocker Ankle rocker Forefoot rocker

No rocker



Hinged vs Rigid



Hinged vs Rigid



selection of Ankle angle
• Shortness of tri-jointed (knee, ankle & subtalar) GCM 
musculotendinous unit 

less plantarflexion and excessive dorsiflexion 

Excessive tibial progression during loading response 

taken up too much at ankle and subtalar joints 

insufficient length at knee joint to allow extension 
during midstance, terminal stance and terminal swing 
phase



selection of Ankle angle

• Shortness of tri-jointed GCM musculotendinous unit 

less plantarflexion and excessive dorsiflexion 

overstretch of sarcomere 

insufficient power production, esp. for concentric 
contraction



Appropriate shank inclination

• about 10 degrees 

- normal shank inclination before heel lift 

- knee joint center over the middle of the foot 

- knee vs. hip extension moment



Ankle angle of AFO &  
Shank angle of AFO-shoe combination



Sole & Heel design

flexible, flat

stiff, rounded

stiff, point-loading

Heel rocker Forefoot rocker





Minimize progressive 
deformities with growth



Prevent shortening of 
triceps surge







Stretching GCM

Pennation angle : about 25 deg at resting









Correction of  
foot deformities



Progression of foot deformity 
in spastic CP

Equinus

Equinovarus

Equinovalgus Planovalgus



• 102 patients (160 feet), 5.1~18.7 years ambulatory



• 102 patients (160 feet), 5.1~18.7 years ambulatory
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“Thank you for listening.” 


