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INTRODUCTION 

Footplate length of an AFO is thought to effect knee 
moments during the gait cycle; however, an industry-
wide standard for a footplate length determination is 
not currently available.  The purpose of the study was 
to investigate the effects of AFO footplate length on 
knee extension moment in terminal stance to help 
orthotists make clinical decisions that most benefit 
their patients. 

Several studies show a significant difference between 
being braced with an AFO and non-braced, and that 
AFOs can significantly increase stability at the ankle. 
A study by Tyson et al. found that solid ankle AFOs 
would improve gait abnormalities, therefore 
decreasing energy expenditure. Malas concluded that 
a solid ankle AFO can provide indirect stabilization of 
the knee and hip. Thomson et al. and Hullin et al. 
found significance between the patients being braced 
or non-braced, but they did not focus on footplate 
length as a variable in their studies. Finally, Fatone et 
al. concluded that full length footplates increased 
peak extension moment. Of all of these studies, very 
little conclusive evidence was found concerning the 
effects of the length of the footplate on knee kinetics.  

METHOD 

12 subjects from a healthy population free of any gait 
abnormalities were recruited to wear a custom right 
thermoplastic solid ankle AFO and undergo walking 
tests over an AMTI force plate. Temporal and spatial 
parameters were collected using an OptiTrak 3D 
motion capture system with 8 cameras and Motive 
software. Raw data was processed using Matlab and 
Visual 3D. Three lengths of footplate were used (full 
length, sulcus, and metatarsal heads), and the data 
from each condition were compared using one-way 
repeated measures ANOVA (p<0.05) and paired t-
tests. It was hypothesized that subjects would 
experience a greater knee extension moment in 
terminal stance with longer length footplates 
compared to shorter length footplates. 

RESULTS 

The results of the study showed a significant 
difference between the non-braced condition and an 
AFO with full footplate, as well as between the non-
braced condition and the AFO with sulcus footplate 
(Figure 1). There was no significant difference found 
between the non-braced condition and AFO with a 
footplate trimmed behind the metatarsals. There was 
a trend between footplate lengths, with extension 
moment increasing as footplate lengths increased, but 
there was no statistical significance. 

 

DISCUSSION 

There was not enough evidence to support the 
hypothesis, as there were no statistically significant 
differences in knee extension moments observed 
between the different footplate lengths.  However, a 
trend was seen that the knee extension moment 
decreased as the footplate was shortened.  No 
significant differences were found in the 
temporospatial data. However, walking speed was 
self-selected and not controlled for. 

CONCLUSION 

These results lead to the conclusion that stopping 
dorsiflexion at terminal stance must be accompanied 
with a sulcus footplate or longer to create a significant 
knee extension moment in patients with non-
pathological gait.  

CLINICAL APPLICATIONS 

Clinically, it can also be concluded that metatarsal 
length footplates are more appropriate for patients for 
whom an excessive knee extension moment is to be 
avoided, such as those with genu recurvatum and 
ligamentous laxity, since that length did not 
significantly increase extension moment from a non-
braced baseline. 
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Figure 1. One-way repeated measures ANOVA showed 
significance in the knee extension moment (p=.0105). 
Results of the post hoc analysis with paired t-tests are 
shown in the graph. 
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