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INTRODUCTION 

Prosthetic socket design is evolving and the 
introduction of new materials and techniques allow for 
alternative designs. The addition of a vacuum 
assisted suspension has been reported to allow lower 
more comfortable trim lines. Lowering these trim lines 
for the transfemoral prosthetic socket interface 
reportedly increases comfort and range of motion. 
Additionally, these alternative trim lines decrease 
pressure and show equivalence in the areas of gait, 
skeletal kinematics, mobility and balance compared to 
the standard of care ischial ramus containment (IRC). 
However, it is unknown whether lowering trim lines 
and eliminating IRC will compromise gait 
biomechanics. This preliminary project proposal will 
examine the biomechanical gait effects of a 
transfemoral amputee using a Computer Assisted 
Rehabilitation ENvironment (CAREN). This project 
compared the effect of IRC to Sub-Ischial vacuum 
assisted suspension (VAS) transfemoral interface 
design on gait biomechanics using a CAREN system 
on a single case matched subject. 

 

METHOD 

Subjects: One amputee subject, a 37y Right TFA 

Female was used.Apparatus: This experiment was 

conducted on the CAREN system. 

Procedures: Two different TFA interface designs were 

fit; IRC and VAS Sub-Ischial. Both reported as a 
socket comfort score =10, and then compared. . The 
subject experienced scenarios based on the 
CAREN’s ability to simulate different walking 
conditions and perturbations. The five randomized 
scenarios (Foot Slip, Tread Deceleration, Missing 
Step, Height Change, Unstable Ground) at 3 different 
speeds was observed and carried out as one 
experiment. 

Data Analysis: The subject’s motion was recorded 
using reflective markers placed on the subject 
according to the human body model. The motion 
capture and force data was continuously recorded for 
the duration of the trial. 

RESULTS 

The IRC interface with suction suspension pistoned 
5mm more than the VAS Sub-Ischial interface from 
swing to stance phase. The subject’s Center of Mass 
(COM) displaced 2cm less on the IRC interface than 
the VAS Sub-Ischial interface during gait. The subject 
reported improved socket comfort (SCS VAS=10, 

IRC=7) and less pain (VAS=0, IRC 4) on the VAS 
interface design, during the experiment.    

 

DISCUSSION 

The CAREN is a new outcome measure instrument, 
which has the ability to offer many gait and 
perturbation scenarios through a split belt treadmill, 6 
degrees of freedom and visual environment, while 
collecting biomechanical data and video. There is a 
scarcity of evidence regarding the effect of TFA 
interface design, particularly newer technology such 
as a VAS Sub-Ischial. This pilot study of a single 
control matched case demonstrated TFA interface 
design can have an effect on gait biomechanics, pain 
and socket comfort. A larger, funded clinical trial could 
provide answers as to population relevant 
interpretations of TFA interface design.      

CONCLUSION 

In a single case, TFA interface design effected 
pistoning, pain and socket comfort; improving for the 
VAS Sub-Ischial. TFA interface design effected center 
of mass displacement; improving for the IRC  
CLINICAL APPLICATIONS 
The CAREN represents the ideal instrument to evaluate 
biomechanics when simulating walking and perturbation 
scenarios.  
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Figure 1. Amputee subject on the CAREN 

system, which can simulate perturbation and 
walking scenarios by A) Rolling to the left, B) 
Rolling to the right, C) Pitching down (or up), and 
D) Creating a foot slip scenario by suddenly 
stopping one side of the treadmill. These are just 4 
examples of the many scenarios it can simulate. 
Coupled with a visual environment CAREN can 
safely record video and biomechanical analysis of 
an intervention’s effectiveness in a multitude of 
environments.   
 


