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INTRODUCTION 

Ankle Foot Orthoses (AFOs) are commonly used in 
clinical practice to normalize the gait of for example 
stroke patients with a drop foot. The flexibility of the 
AFO depends on different design characteristics, for 
example the location of the trim line, material used, 
thickness. A quantification of these characteristics 
and their effect on the gait pattern of the patient is 
difficult. 

This study belongs to a project which aims to 
investigate the effect of AFOs on the gait pattern of a 
patient by means of biomechanical models. In 
biomechanical models, AFOs are simulated as an 
applied torque. Different AFOs with different design 
characteristics were modelled and compared using 
Finite Element (FE) analysis to calculate the stiffness. 

METHOD 

A patient-specific polypropylene AFO was designed 
for a healthy test subject (female, 25). The inner 
surface of the AFO was defined in a STL format that  
was the basis of the FE model which consisted of 
triangular shell elements. The thickness of the model 
was set as an element-parameter. 

Boundary conditions in the numerical model were 
defined according to measurements done using an 
insole-measuring system (RsScan International). 
The test subject walked with the AFO while 
measuring the pressure distribution between 

 AFO and the foot and calf 

 AFO and the shoe. 
These parameters were implemented in the 
simulation and stiffness of AFOs of different thickness 
was evaluated for the dorsiflexion movement. 

RESULTS AND DISCUSSION 

A negative correlation was found between the 
flexibility of the orthosis, i.e. the flexion-angle, and the 
wall thickness of the orthosis. 

Figure 1 shows the displacement of the same AFO 
with different thicknesses.  It is the displacement of 
the AFO in dorsiflexion.  The curve from the AFO is a 
path from the heel to the top of the AFO. 

Table 1 gives an overview of the stiffness of the same 
AFO with 3, 4 and 5 mm thickness for the dorsiflexion 
movement of the AFO. 

 

 

The negative correlation between flexibility of the 
orthosis and the wall thickness is as expected from 
literature and clinical experience.  

CONCLUSION 

The results of this study can be used to investigate 
the effect of AFOs on the gait pattern of a patient by 
the use of biomechanical models. With these models 
the effect of the different design characteristics of 
AFOs (trim line, thickness, material, ...) on the gait of 
the patient can be investigated without physically 
manufacturing the orthoses. 
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 kdf (Nm/°) 

3 mm 2,237 

4 mm 3,139 

5 mm 4,038 

Table 1. stiffness of the AFO for the dorsiflexion 
movement, for varying thickness. 

 

Figure 1. A negative correlation was found 
between the flexibility of the orthosis, i.e. the 
flexion-angle, and the wall thickness of the 
orthosis 


