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INTRODUCTION 

An Ankle-Foot Orthosis Footwear Combination 
(AFOFC) with a dorsiflexion free function, often 
combined with a 90 degree plantarflexion stop 
function, is a commonly investigated orthosis. 
However, the research to date has a number of 
problems, particularly when related to gait: Research 
often seeks to determine whether a fixed ankle or 
hinged/dorsiflexion free AFO design is optimum for 
diagnostic groups or categories; Dorsiflexion free 
AFOs have been investigated with study subjects who 
have contraindications to their use; AFOFCs with 
dorsiflexion free design have been coupled with fixed 
metatarsal phalangeal joints (MTPJs) which may 
adversely affect ankle joint kinematics; Some 
literature states that movement at the ankle joint is 
essential for gait which is incorrect. 

 METHOD 

An algorithm, to determine whether an AFOFC with a 
dorsiflexion free function is likely to be the optimal 
prescription for gait, can be created if a few key 
requirements for normal barefoot gait are considered. 

RESULTS  

An algorithm is presented. 

DISCUSSION 

The algorithm takes into account the following:(1)At 
40% gait cycle maximum stance knee extension 
occurs, at this time the ankle is dorsiflexed 10-12°, 

there must be sufficient gastrocnemius length to allow 
these kinematics.(2)The ankle dorsiflexes to 10-12° 
during mid-stance, there must be sufficient length and 
sufficiently low tone in soleus and gastrocnemius to 
allow this movement.(3)The ankle is prevented from 
excessively dorsiflexing in mid-stance and is 
maintained in a quasi-stiff position of dorsiflexion in 
terminal stance by the actions of the calf muscle, 
there must be sufficient strength to achieve this.(4) 
Ankle dorsiflexion in gait is coupled with stable bony 
alignment of the foot.  

 
CONCLUSION 

This paper presents a clinical algorithm to determine 
suitability for a dorsiflexion free AFO design, defined 
here as free movement into dorsiflexion range. 

CLINICAL APPLICATIONS 

This algorithm is useful in clinical practice and for 
future study designs. It produces a standardised 
approach to determining suitability for a dorsiflexion 
free design of AFO as defined here. 
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* An AFOFC with MTPJ free design is usually 
required, to allow MTPJ extension during third 
rocker, and patients who meet the criteria for a 
dorsiflexion free AFO usually meet the criteria for an 
MTPJ free design. If they do not a rocker sole profile 
is required on the footwear as restriction in MTPJ 
extension may produce excessive ankle dorsiflexion, 
a compensatory response required to enable normal 
shank kinematics if MTPJs are fixed and not 
compensated for by a rocker sole profile.  

** To obtain 10-12° of ankle joint dorsiflexion in gait 
the dorsiflexion free AFO needs to be combined with 
footwear that has a 0mm Heel Sole Differential (HSD) 
or 0 degree pitch. For each degree of pitch in the 
footwear there will be a reduction of one degree of 
ankle dorsiflexion. This is because gait requires 
normal shank kinematics and ankle joint kinematics 
adjust to the pitch of the footwear to achieve this. In 
normal gait the shank is 10-12° inclined at the end of 
mid-stance, 30% GC. A 10-12° pitch in the footwear 
negates the need for any ankle dorsiflexion to 
achieve this. 

 


