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AFO Prescription

u Huge variation in historical AFO prescribing practice

u Move towards evidence based practice

u Rigid AFOõs have become Gold Standard

u What do we know about effects of rigid AFOõs?

u What do we think we know?

u What don't we know?

u What features of Rigid AFO prescription might be problematic?

u Are we providing patients with what they want or what we think 

they want?

u Can we do better?

1990õs AFO Innovationõs

Hinged AFOõs DAFOõs
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ISPO Consensus meeting  8 -11 Sept 2008

u Morris C, Condie DN (eds) 2008

u ISBN 87-89809-28-9

u Downloadable from www.ispoint.org

24 individuals
Å12 reviewers

Å9 discussants

International
Å7 countries

Multidisciplinary
ÅHealth care professionals

ÅPhysicians

ÅSurgeons

ÅTherapists

ÅOrthotists

ÅResearch scientists
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Current Evidence: Rigid AFO Set Up 

u Evidence based criteria for Rigid AFO 

tuning

u Ankle position

u Shank Alignment

u Tuning- footwear mods

u Kinematics

u Validated in Gait Labs

What else do we know about Rigid 

AFOõs (compared to impaired barefoot walking for children with CP) ?
Good

u Improve walking speed (enhanced with 
Botox?)

u Reduce cadence

u Improved Stride length

u Single support prolonged

u Improve ankle, knee & hip 
kinematics

u No effect on pelvis

u Improve foot alignment

u Tuning very important

u Botox can compliment orthotic 
treatment and improve outcomes 
further

Bad

u AFOõs that restrict ankle joint motion 
reduce power generation and 
absorption at the ankle

u Is this an acceptable compromise in 
order to optimise other gait 
parameters?
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What we think we know about Rigid 

AFOõs(compared to impaired barefoot walking for children with CP) ?

u Positive influence on metabolic 

cost of walking 

u A minimum of 6 hours of corrected 

positioning a day changes 

resistance to passive stretch and 

decreased tone in Soleus

u Improve standing balance

What we donõt know about Rigid 

AFOõs (compared to impaired barefoot walking in children with CP) éé

How do they effecté

u Phasic muscle activity

u Muscle Strength

u Sit to Stand (STS) 

u Stairs?

u Uneven Ground?

u Neuroplasticity impact 

u Impact on Ankle ROM

u Foot alignment in the growing 

child

u What impact does stabilising the 

knee artificially (by moving GRF in 

front of the knee and behind the 

hip) have on motor learning/co -

ordination and strength

u Can we deliver similar kinematic 

results using hinged afoõswith 

motion control
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What do we know about Hinged 

AFOõs (compared to impaired barefoot walking for children with CP) ?

u Stride length better in Hinged 

AFOõs than Rigid AFOõs

u Free ankle dorsiflexion AFOõs (with 

plantarflexion stops) at 90 degrees 

can cause crouch gait in 

presence of gastrosoleus tightness 

and spasticity

u Hinged AFOõs must block ankle 

motion at appropriate angles so 

the GRF vector can be 

successfully manipulated

u STS likely to be easier in hinged 

AFO

CP AFO Algorithms - Elaine Owen
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CP AFO Algorithms ( cont )

Thoughts
u Rigid AFO tuning and validation of 

tuning is robust and necessary for CP 
patients on Flat surfaces

u What impact do rigid AFOõs have on 
CP children function outside the gait 
lab(e.g. STS, Stairs, Uneven ground, 
slopes, ADLõs, social inclusion)?

u Why do so many children with CP 
stop wearing their AFOõs at 
home/away from school?

u Are òidealisedó kinetics successful 
outcomes from a patients 
perspective

u Are these results transferable to 
other Neurological conditions?

u Can we achieve similar or better 
results with different AFO designs (as 
technologies improve)?
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What has happened since 2008?

u More research and guidelines 

promoting Shank inclined rigid 

AFOõs kinematics

u NHS Quality Improvement 

Scotland Best practice statement -

Use of ankle -foot orthoses 

following stroke

Summary:
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AFO design indications

Kinetics vs Kinematics
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Understanding the problemé..

ñScience is beautiful when it makes simple explanations of phenomena or 

connections between different observations. Examples include the double 

helix in biology and the fundamental equations of physicsò
Professor Stephen Hawking 2017

Neuroplasticityéé

Neuroplasticity is the brainõs ability to 

òrewireó or reorganise itself

u Neuroplastic òloopsó are 

maintained by repetition of 

movement

u The intact (non -injured) brain has 

the capacity and ability to learn

u Task specific movements promotes 

neuroplasticity 

u FES has been shown to promote 

neuroplasticity

u Rigid AFOõs have the potential to 

inhibit Neuroplasticity by 

immobilising the ankle
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Why do we rarely use hinged AFOõs 

in CP and Stroke Rehab?

u Free dorsiflexion AFOõs do not 

adequately control GRF

u Limited Motion AFOõs have 

potential to control GRF

u Hinged AFOõs s allow some ankle 

motion which is an essential driver 

for neuroplasticity

u So why would we ever stop an 

ankle joint moving unless we had 

to?

How could we design AFOõs for neuro rehab 

differently?
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Possible options

uControlled Motion

uMotion Assistance

uMotion Resistance

uShank inclination?

u Integrated FES/AFO 

hybrids

u Intelligent powered 

AFOõs

Ottobock Motion Control Ankle 

Joint

Multifunctional Ankle Joint 

17B66=A-16

u 9 different setting options

u ROM control with varying degrees 

of spring assist

u Springs Assist Motion
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Fior & Gentz Motion Control ankle 

Joint

u Neuro Swing

u Available in 5 sizes

u Waterproof version

u Shank Alignment adjust

u ROM control

u Adjustable springs assist 

movement

u Can be used single/double sided

Becker Motion Control Ankle Joint

u Triple Action

u Male Adult and paediatric version

u Independent shank alignment 

adjust

u ROM control

u Varying Springs resist motion (not 

assist)


