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INTRODUCTION 

The practice of clinical prosthetics, which has since its 
inception relied on qualitative assessment and 
observational gait analysis on part of the practitioner 
to ensure a proper fit of a prosthesis to the patient, 
has thus far resisted the movement toward 
technological integration in healthcare (Gard, 2006).  
This is due, in part, to the lack of accessible and/or 
user-friendly tools that practitioners could use to bring 
technology, and quantitative analysis, to practice.  
The current state of healthcare in America and 
especially in prosthetics is making the need for 
accurate, cost-effective, and easily-used modes of 
proving the success of prosthetic interventions more 
of a necessity now than ever.     

Two prosthetic alignment systems that have become 
available recently are the Intelligent Prosthetic 
Endoskeletal Component System (iPecs™), originally 
of College Park Industries, and the Smart Pyramid™ 
Compas™ system, a product of Orthocare 
Innovations.  Both systems are intra-prosthetic load 
cells designed to measure both forces and moments 
that occur within a patient’s prosthesis during gait.  
Although these systems can be categorized similarly 
they differ greatly in design, user-interface, and 
intended purpose. 

It is safe to assume that during the development of 
these devices and in the time since the 
aforementioned companies have tested the 
accuracies of these respective systems, however an 
independent and unbiased evaluation and 
comparison has not been found.  The purpose of this 
study is to mechanically evaluate the force outputs of 
iPecs™ and Smart Pyramid™ for accuracy and 
compare results between both systems. 

METHOD 

An EnduraTec digital universal testing machine was 
used to apply a directed force to each of the two load 
cells in their frontal and sagittal plane and also along 
their vertical axis while being recorded by the 
respective system.  The protocol was adapted from 
the AOPA Foot study.  10 vertical axis trials were 
taken at 600, 800, 1000, 1200, and 1400 Newtons on 
each system.  The load was applied to each system 
at 200 N/s.   

The data from each system was processed and 
maximum values were taken from each trial for 
comparison.   

The means of maximum load values taken from the 
EnduraTec tester and from each system were 
compared using percent difference.  Testing for 

significance was not appropriate due to the small 
sample size at each force level. 

RESULTS 

The percent differences of each system compared to 
the EnduraTec are in Figure 1 below.  The differences 
for vertical force of the iPecs™ are less than 3.6% 
different and less than 1% different at 800, 1000, and 
1400N while the same differences for the Smart 
Pyramid™ are between 6.6% and 7.9% different. 

 

DISCUSSION 

The vertical force measurements for the iPecs™ were 
found to be reasonable accurate especially in higher 
loads.  The vertical force measurements for the Smart 
Pyramid™ were found to be above a reasonable limit 
of accuracy. 

CONCLUSION 

The iPecs™ is a valid and reliable system to use 
during the dynamic alignment of a prosthesis. 

CLINICAL APPLICATIONS 

There are many differences between the two systems 
mentioned in this study.  Although the vertical force 
output was found to be more accurate in the iPecs™, 
the Smart Pyramid™ Compas™ system has its place 
in clinical prosthetic practice.  Mainly, the iPecs™ was 
designed for research and can be used in clinical 
practice whereas the Smart Pyramid™ was designed 
almost exclusively for clinical practice.  Benefits and 
drawbacks of each system including user interface 
and onboard capabilities will be presented. 
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Figure 1. Percent Differences between EnduraTec tester 
and load cells.  Testing levels in Newtons are on the X-
axis while percent differences are on the Y-axis. 


