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INTRODUCTION 

Spasticity is commonly seen following upper motor 
neuron injuries such as stroke or MS. A 
hyperexcitability of the stretch reflex leads to 
involuntary muscle control, which can lead to gait 
deviations. The neurological footplate was designed 
to increase pressure on the metatarsal shafts and 
peroneal notch, place the toes in extension, support 
the arch, and maintain the ankle in subtalar neutral in 
order to decrease the tone on the soleus muscle and 
improve gait characteristics (Dieli, 1997, Ibuki 2010). 

The purpose of this study was to investigate gait 
characteristics and soleus muscle activation in a 
single adult subject with spastic paralysis when 
comparing footplate designs and articulation of the 
ankle foot orthoses (AFOs). Both standard and 
neurological footplates were compared. We 
hypothesize that there will be no significant difference 
in muscle activation or gait characteristics when 
comparing footplate design or ankle joint inclusion.  

METHOD 

Subject: 74-year-old male with left hemiparesis one 
year post-stroke, uses a left double adjustable AFO 
and right cane, and presents with spasticity of 1+ on 
Modified Ashworth Scale. 

Apparatus: GAITRite for spatial and temporal gait 
characteristics, DelSys EMG for soleus activity 

Procedures: The first visit involved an evaluation and 
casting by a Certified Orthotist. A standard AFO and 
neurological AFO were fabricated using 5/32 
polypropylene with a plantarflexion stop and tamarack 
joints. The AFOs were articulated after the solid AFO 
conditions were tested. Data was collected on the 
second visit using 6 testing conditions: 1) shoes only 
(baseline), 2) Solid Standard 3) Solid Neurological 4) 
Articulated Standard 5) Articulated Neurological and 
6) shoes only. Conditions were compared to the right 
limb as a control.    

Data Analysis: EMG data processed using LabVIEW 
and MATLAB, gait data processed in Excel. No 
statistical analysis performed due to study design. 

RESULTS 

 

 

Peak soleus activity was higher on the right leg and 
increased after articulation at the ankle. Notable 
results for temporal gait parameters include velocity 
(0.55-0.65 m/s) and time spent in single limb support 
(right 0.67-0.76 and left 0.47-0.52 s). 

Table 1. Spatial gait parameters for all conditions. 

 

DISCUSSION 

For this subject, right peak EMG values increased 
after articulation, which demonstrates compensation 
due to decreased stability on the involved side. The 
paretic limb recorded the lowest EMG values under 
every condition and the neurological footplate had no 
effect on EMG results.  

The subject walked at his fastest velocity with the 
articulated neurological trial but showed no clinical 
significance because his age matched normals are 
1.24 m/s (Perry, 2010). The subject’s mobility is best 
described as a limited community ambulator since he 
falls into the range of 0.4-0.8 m/s (Bowden, 2008).  

The step length differential was smallest with 
neurological designs indicating a more symmetric 
step pattern. The time spent in single limb support 
was longer on the right than the left and was found to 
be clinically significant. The increased duration of right 
single and double limb support both demonstrate the 
subject’s need for stability and confidence.  

CONCLUSION 

The neurological footplate was minimally effective for 
this patient with low spasticity. AFO articulation 
provided faster walking velocity without negatively 
impacting soleus spasticity but had little clinical 
significance. Respective EMG data demonstrated the 
subject’s need for stability and confidence. Further 
accommodation periods or subjects with higher 
spasticity may benefit more from tone reducing 
modifications with respect to soleus muscle activation.  

CLINICAL APPLICATIONS 

Based on this study a solid neurological AFO may be 
applicable when a patient with spastic paralysis 
requires increased stability during gait. 
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