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INTRODUCTION 

Skin problems are common in transitibal amputees 
and are exacerbated as 70% of amputees suffer from 
vascular diseases and associated comorbidities 
(Ustal et al., 2006). The anterior distal tibia is a 
common area of skin breakdown due to increased 
pressure at loading response.     

A literature review was conducted on ulcer formation, 
socket pressure, and muscle activity in transtibial 
amputees. Sangeorzan et al. (1989) showed that less 
pressure is required at the distal tibia to cause 
ischemia and skin problems. Sanders et al. (1997) 
found socket interface pressure reached 415 kPa. 
Ramp decent resulted in an increased pressure at the 
anterior distal tibia compared to flat walking. However, 
only one foot type was tested (Wolf et al., 2009). 
Portnoy et al. (2012) found that a hydraulic ankle 
significantly decreased peak socket pressure at the 
anterior distal tibia. 

From the literature review, it was concluded that there 
was a lack of research on the effects of an articulated 
ankle on socket pressure. It was expected that using 
the articulated foot would result in lower peak socket 
pressure and lower muscle activation than the non-
articulated foot at loading response and that the 
differences would be greater when walking at a faster 
velocity and on a decline.      

METHOD 
Subjects: Nine male UTSW patients; unilateral 

transtibial amputees; K3 functional level; at least one 
year of prosthetic use  
 
Equipment: Nordic X7i incline trainer treadmill; EMG 

Event Switch MA-153; Delsys 8-channel EMG 
Pickups; TekScan FlexiForce sensors 
 
Procedures: With each foot (TruStep and Axtion) 

participants walked at a velocity of 1.2mph at a level 
incline, a velocity of 2.0mph over a level incline, a 
velocity of 1.2mph at 3% decline and a velocity of 
2.0mph at a 3% decline. EMG of the rectus femoris 
and vastus medialis, and pressure over the anterior 
distal tibia were recorded. 
 
Data Analysis: Three-way repeated measures 

MANOVA using SPSS 
 
RESULTS 

Averaged results for socket pressure at the anterior 
distal tibia measured by the FlexiForce sensor are 
shown in Figure 1. TruStep was found to have higher 
socket pressure during the 2.0mph conditions and 
lower socket pressure at the 1.2mph conditions. 

TruStep was found to have lower EMG activity in the 
1.2mph conditions, while Axtion was found to have 
lower EMG activity in the 2.0mph conditions. 
Statistical analysis of the results showed that foot 
type, treadmill velocity, and treadmill slope did not 
significantly impact socket pressure and knee 
extensor muscle activity. P-valves for foot type, 
velocity, and slope were 0.393, 0.385, and 0.101, 
respectively.  

 

 

DISCUSSION 

While the articulated foot had less impact on socket 
pressure than expected, large inter-subject 
inconsistencies were noted.  Foot choice, socket 
interface control, and sensor setup are critical.  Future 
research should control socket interface, use multiple 
sensors, and compare Trustep feet with stiff and soft 
bumpers.     

CONCLUSION 

The results showed that changing the foot, walking 
velocity, and level of incline yielded no measurable 
difference in muscle activity or socket pressure.  
 
CLINICAL APPLICATIONS 

This study helps clinicians better understand the 
effects of prosthetic feet on socket interface pressures 
and muscle activity to aid in foot selection.    
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