
 
Functional Anatomical Model for Visualization of Excessive Socket 

Pressure 
Leland, R.

 1
, Riehl, S.

 1
, Fedel, F.J.,

1
 Eastern Michigan University 

American Academy of Orthotists & Prosthetists 

43rd Academy Annual Meeting &  

Scientific Symposium 

March 1-4, 2017 

 

INTRODUCTION 

Learning in the medical field is often done in the 
workplace and involves exposure to complex issues 
that arise in the work environment (Kamphuis, 2014). 
Nursing and other medical health professions have 
deemed 3D functional anatomical models to be 
beneficial during the educational process (Biglino, 
2016). Some advantages include cost effectiveness, 
ease of production, ease of preservation, and the 
possibility of multiple models for larger class sizes 
(Biglino, 2016). Medical functional models can be 
useful to learn about issues that will arise once 
students work with patients. Understanding the 
importance of alignment of prostheses and how 
pressures on the residual limb affect amputees is one 
such complex issue.  

About 30% of amputees experience complications 
from the use of their prosthesis that include pain, 
pressure ulcers, and infections that prevent them from 
wearing their prosthesis. This leads to a decrease in 
activities and a reduced quality of life (H.A.M. Seelen, 
2003). The alignment of the socket relative to the foot 
affects both the functional performance and the 
comfort of the prosthesis by altering the location of 
the weight bearing load being transferred between the 
limb and the ground. Inappropriate alignment may 
lead to reduced functional mobility (Kobayashi, 2012). 

Prosthetist training in proper alignment of prostheses 
is essential for ensuring high standards for quality of 
care and visual feedback is one way to identify these 
pressures, as blanching of the skin can be observed. 
This project was initiated to create physical models to 
be used in prosthetic education to illustrate how 
alignment affects pressure.   

METHOD 

 
A simulation of an amputated limb was created based 
on an existing clear transtibial prosthetic test socket.  
Multiple thin layers of translucent, skin-tone silicone 
were slush-casted into the socket. Several layers of 
white urethane were then slush-casted into the 
silicone “skin” (representative of areas on the leg with 
minimal tissue between bone and skin) that can be 
pressed against the “skin” to mimic blanching. Finally, 
the innermost portion of the cast was created using 
expandable high-density polyurethane foam. As the 
foam was expanding to fill the void, a plastic model of 
a tibia and fibula were aligned so they approximated 
their anatomical location in the leg. After the model 
was completed, the prosthetic test socket was 
connected to a pylon and prosthetic foot. 

 

 

RESULTS 

 

The initial proof-of-concept of the model did not 
clearly identify points of high pressure sufficiently, due 
to the opacity of the silicone and the durometer.  A 
second model was created with more translucency 
and an additive that reduced durometer substantially. 

 

This allowed visualization of areas where uneven pressure 
occurred, as the white urethane mimicked blanching of skin 
when compressed. Applying uneven loading (due to 
misalignment) results in demonstrable visual cueing. 

DISCUSSION 
This functional model of a residual limb within a prosthetic 
check socket is able to show how altering alignments result 
in differing local pressures within the socket. For example, 
there is increased pressure proximal-medially and distal-
laterally if the prosthetic alignment results in a more medial 
foot with increased varus moment. This tool facilitates visual 
observation of an analog to pressure.  As the “blanched” 
area experiences more pressure, the color of the “skin” will 
become more pale. 
 

CONCLUSION 
This functional anatomical model is able to show increased 
areas of pressure due to the socket interaction with the 
model of the residual limb. The ability to see the locations of 
these pressures will be useful in teaching the concepts of 
pressure and how alignment affects pressure distribution. 

CLINICAL APPLICATIONS 
This model may be used in training orthotic and prosthetic 
students, therapists, and patients in both the importance of 
pressures distributed to the residual limb and how prosthetic 
alignment affects the location of pressures.  
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