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INTRODUCTION 

Endoskeletal componentry has changed the way 
prosthetists construct prosthetic devices for their 
patients.  Modular components save prosthetists time 
and money in fabrication and allow them to easily 
adjust alignment and exchange parts.  It is imperative 
that components be used properly and specifications 
are followed in order to maintain the safety of the 
patient and prevent injury.  Sometimes, however, the 
prosthetist is prevented from strictly following 
manufacture recommendations.  One way prosthetists 
can deviate from the recommended specifications is 
to not fully seat the pylon in the tube clamp.  The aim 
of this project is to investigate the relationship 
between improper pylon seating within the tube clamp 
and ultimate strength of the prosthetic system.  In 
clinical practice, a pylon may be cheated out of the 
tube clamp to lengthen the prosthesis if a flightly 
longer pylon is unavailable.  This might create an 
unsafe system for the patient, and put them at a 
higher risk, it is unclear how much a prosthetic 
system’s strength would be affected by this practice. 

  

METHODS 

A standard aluminum pylon will be inserted into a 
titanium tube clamp adapter mounted on a four hole 
pyramid and tested in five different “seated” positions: 
fully seated, and unseated at increments of 1/8”, 1/4”, 
3/8”, and 1/2”.  The orientation of the tube clamp face 
will be changed in the transverse plane after each set 
of trials and seating positions Thus, positions would 
include anterior, posterior, medial and lateral facing 
directions.  Each combination will be trialed three 
times, for a total of sixty trials. 

Testing to failure will conform with ISO 22675:2006 
prosthetic testing procedures, specifically 16.3 which 
involves testing to failure. 

The tests will be conducted using a proximal pyramid, 
mounted vertically, in a neutral position to a female 
tube clamp, connected to the pylon.  Distally, the 
pylon will be inserted into a female tube clamp that 
will be the location of manipulation of seating and face 
orientation.  The distal female pyramid will be 
mounted to a four hole pyramid.  All bolts will be 
torqued to manufacture specifications, and Loctite 
(Westlake, OH) will be applied to the threads between 
test conditions.  All new componentry will be used, to 
eliminate any error due to damaged components. 

 

RESULTS 

All trial results will be presented in a table that shows 
all measurements as well as summary data.  ANOVA 

will be used to identify significant differences in 
endoskeletal system strength.  In any instance where 
another part of the system failed prior to the tube 
clamp or pylon, this will be noted. 

 

DISCUSSION 

This study provides useful information that will benefit 
prosthetists and patients, and will inform prosthetic 
practice relative to component assembly.  The 
authors chose to use test to failure rather than cyclic 
testing due to ease of use and machine availability.  
Although this may be seem to be a limitation, test to 
failure still provides valuable information regarding 
when and why a prosthesis might fail. 

 

CONCLUSION 

This project will generate valuable data that will help 
prosthetists make more informed decisions in clinical 
practice.  There will be concrete evidence on how 
much the practice of “cheating” out pylons of 
endoskeletal systems potentially impacts system 
integrity. 

 

CLINICAL APPLICATIONS 

This project shows direct clinical significance.  
Although the majority of prosthetists would assume 
that improper componentry usage would be 
detrimental to the strength of the prosthesis, and 
possibly put their patient in danger, there is not clear 
evidence to support how great the risk may be.  
Therefore, this project is applicable and worthwhile. 
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