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INTRODUCTION 

The kinematics and kinetics of able-bodied ambulation 
produce a smooth progression of the center of mass 
(CoM) and center of pressure (CoP) throughout the gait 
cycle (Orendurff et al., 2004). During the double support 
phases, body weight is accepted and transferred from 
trailing to leading limb, and the smoothness of the 
transfer is influenced by the trailing limb.  Persons with a 
transfemoral prosthesis lack the local muscle control at 
the joint closest to the ground (the foot/ankle complex), 
and therefore, when the prosthetic limb is the trailing 
limb the control of this transfer is at the proximal hip joint 
(Hof et al., 2007). The lack of muscle control also 
reduces fine motor movements, potentially influencing 
the transfer of CoP. The purpose of this descriptive and 
exploratory study was to investigate the effect of walking 
with a transfemoral prosthesis on the path and velocity 
of total CoP during double support phase. 

METHOD 
Subjects: This was a retrospective study of clinical data 
acquired from two males, age 30 and 33, with a 
unilateral transfemoral amputation. The two males used 
their own above-the-knee prosthesis with a 
microprocessor knee and dynamic response foot. Both 
subjects walked without an assistive device and had no 
reported comorbidities. 

Apparatus: CoP data was collected using the 2’ by 16’ 
Zeno Walkway (ProtoKinetics, Havertown, PA), a 16-
level pressure sensing mat sampling at 60 Hz. 

Procedures: Subjects were instructed to walk across the 
mat at a comfortable, self-selected walking speed. Five 
trials ambulating across the mat were collected for each 
subject. 

Data Analysis: ProtoKinetics Movement Analysis 
Software (PKMAS), Excel (Microsoft Corporation, 
Redmond, WA), and MatLab (The MathWorks, Inc., 
Natic, MA) were used to process and calculate the gait 
data, as well as perform statistical analysis. 

RESULTS 

For weight transfer from prosthetic to sound limb and 
sound to prosthetic limb, minimal difference was 
observed for the overall anterior/posterior and 
medial/lateral CoP displacement. However, for weight 
transfers from prosthetic limb to sound limb, there was 
increased velocity of the anterior/posterior (CoPX) and 
medial/lateral (CoPY) center of pressure during the first 
20 percent of double support (Figure 1). This early 
double support phase anterior/posterior velocity during 
weight transfer from prosthetic to sound limb is 
significantly greater than the early double support phase 
velocity during weight transfer from sound to prosthetic 
limb for both subjects (p≤0.001). 

 

DISCUSSION & CONCLUSION 

This is part one of a pilot investigation, and the results 
show an increase in total CoP X and Y velocity during 
the initial 20% of double support when transferring off 
the prosthetic limb. The increased CoP velocities affect 
sound limb joint moments and are potentially related to 
the increased sound limb loading reported in previous 
studies (Hansen et al., 2006; Snyder et al., 1995). CoP 
velocity may be influenced by mechanical properties of 
the prosthetic foot, such as effective foot length and 
stiffness. Part two of the study investigates the effect of 
two different prosthetic feet (SACH versus Carbon 
Fiber) on CoP path and velocity.   

CLINICAL APPLICATIONS 

The results of this research study will increase our 
understanding of the effect of prosthetic foot choice on 
sound limb loading, and will assist clinicians with 
prosthetic foot selection for their patients with a 
transfemoral amputation. 
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Figure 1. One subject’s anterior/posterior (a) and medial/lateral 
(b) CoP position versus percent of double support phase. 
Arrow indicates increased velocity during early double support 
when transferring from prosthetic to sound limb. 


