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INTRODUCTION 

Changes in calf circumference have been noted 
clinically in patients who were switched from a molded 
plastic to an energy reflecting composite AFO.  That 
clinical observation lead to development of the 
hypothesis that calf atrophy observed in neuro-deficit 
populations may be influenced, not just by their 
medical condition, but also by the style of AFO used 
in the management of footdrop.     

METHOD 

38 consecutive patients with footdrop were switched 
from plastic to energy reflecting composite AFOs.  
Calf circumference and walking speed measurements 
were collected by one practitioner (Ruthsatz), and a 
survey was filled out by the patients at that time.  The 
survey included distance capacity (50 to 1000 yards), 
time to fatigue (1 to 16 hours) and a 1-to-10 scale 
assessing concealment of the device, comfort, 
balance, weight of the device, stability during function, 
strength at the end of the day, and overall satisfaction 
level.  Of those patients, 19 returned at 8 weeks for 
follow-up calf circumference and speed measurement 
(Ruthsatz) and an identical survey was again filled out 
by each returning patient.  The initial survey and 
measurements were not reviewed until all the data 
had been collected for the 19 participants. 

All 19 patients were upper motor lesions with a weight 
range of 118 to 210# (mean 167). Initial visit by 
patients: 10 wore PLS, 6 were in solid-ankle, and 3 in 
articulated AFOs. All patients were then placed in 
carbon open-heel AFOs.  Thirteen were fitted in toe-
offs, 5 in Blue Rocker and 1 in ypsilon ,(Allard USA) 
according to the manufacturer’s guidelines. 

The data were analyzed using a paired t-test to 
determine statistical significance of the outcomes.  

RESULTS 

The data indicate that upon follow-up at 8 weeks 
there was a statistically significant increase in calf 
circumference (p< 0.011).  All other data fields 
showed statistically significant improvements except 
speed and distance. 

Two limitations on the study include that while initial 
weight was determined upon entering the study, 
weight was not considered in the follow-up.  The other 
limitation is that distance was limited to 1000 yards.  
Many patients reported unlimited walking capacity on 

follow-up and the format did not allow that to be 
documented.  

 

DISCUSSION 

There are many references to indicate that 
immobilization leads to disuse atrophy.  Based on the 
results of this study, atrophy in the calf group can be 
linked to immobilization of the calcaneous in the 
frontal plane in molded plastic AFOs.  The energy 
reflecting composite AFOs allow normal calcaneal 
function, thereby facilitating calf group muscle 
hypertrophy. 

 

CONCLUSION 

The data clearly indicates that in footdrop patients  
calf atrophy may be exacerbated by immobilization 
induced by custom molded AFOs. 
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Plastic ToeOFF Sig(2-tailed)

Low High Mean Low High Mean Significant = 0.05

Calf 10.5 16.5 12.77 11 16.75 12.95 0.011

Speed 10.9 18.8 14.99 10.7 18 14.58 0.598

Hours 8 16 13.26 10 16 15.16 0.003

Fatigue 4 16 9.00 10 16 15.11 0.000

Distance 500 1000 882.35 1000 1000 1000 0.223

Conceal 1 9 6.32 8 10 8.79 0.000

Comfort 1 9 5.58 7 10 9.00 0.000

Balance 2 9 5.89 7 10 8.94 0.000

Weight 1 10 6.37 2 10 9 0.005

Stability 5 8 6.39 7 10 8.74 0.000

Strength 2 8 6.00 7 10 8.58 0.000

Satisfaction 5 8 6.32 7 10 9.16 0.000

 


