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INTRODUCTION 

The fit and function of a prosthetic socket depends on 
the prosthetist’s ability to properly design the socket’s 
shape to distribute load comfortably over the residual 
limb. Traditionally, the prosthetist achieves the 
desired shape by either removing or adding plaster to 
specific regions on a positive plaster model of the 
residual limb. As proposed by Sidles et al.1 
rectification maps can be used as a tool to teach 
prosthetists how to modify a positive mold for specific 
socket designs. We recently developed a new socket 
technique for persons with transfemoral amputation 
named the Northwestern University Flexible Sub-
Ischial Vacuum (NU-FlexSIV) Socket2. The aim of this 
study was to quantify the rectifications required to fit 
the NU-FlexSIV Socket in order to teach the 
technique to certified prosthetists as well as provide a 
central fabrication option via Computer Aided Design-
Computer Aided Manufacture (CAD-CAM). 

METHOD 

The following steps were taken to quantify the 
rectification process for the NU-FlexSIV Socket: (1) 
create a pair of negative cast molds (NCMs) of 
unrectified and rectified positive molds, (2) digitally 
scan each pair of NCMs, (3) align each pair of NCM 
scans using a closest point algorithm, and (4) 
calculate the difference in depth at each point 
between each pair of NCM scans. The average of the 
differences in depths across each pair of NCM scans 
was used to create an average rectification template3. 
The average template was shared with a central 
fabrication facility to assess how it performed when 
used to fulfill requests for CAD-CAM fabrication of the 
NU-FlexSIV Socket. 

RESULTS 

30 unrectified and rectified cast pairs from NU-
FlexSIV Sockets that were successfully fit in clinical 
practice were collected and scanned to create 30 
color-coded rectification maps. The rectification maps 
confirmed that for the NU-FlexSIV Socket, plaster 
from the positive mold was primarily removed from 
the proximal-lateral and posterior regions; no plaster 
was added (Figure 1). The average template was 
used to fabricate fifteen NU-FlexSIV Sockets for five 
certified prosthetists (CPs). Feedback from the central 
fabrication facility indicated that the template worked 
reasonably well for the initial check socket; typically, 
the only adjustment needed was to add a pad to 
tighten up the proximal medial-lateral dimension.  
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DISCUSSION 

Rectification maps quantified the depths and contours 
of the modifications that were made for the NU-
FlexSIV Socket. The exemplar rectification map was 
used as part of a series of 2-day hands-on continuing 
education workshops to teach CPs the rectification 
process required to fit and fabricate the NU-FlexSIV 
Socket2. 28 of the 30 CPs who participated in these 
courses successfully fit a check socket version of the 
NU-FlexSIV Socket on their first attempt and 
described the process as “straight forward, 
reproducible” 2. Initial experience using the average 
template as part of central fabrication of the NU-
FlexSIV Socket suggests that the template currently 
underestimates the magnitude of material removal 
needed in the proximal-lateral region. The 30 cast 
pairs used to create this initial template were collected 
during a period when the technique was not at full 
maturity and likely incorporate greater variability than 
the current technique. Having taught a fully mature 
version of the technique successfully, we are currently 
collecting more cast pairs to help refine this aspect of 
the average template.  

CONCLUSION 

Rectification maps and a template quantified 
rectifications needed to fit the NU-FlexSIV Socket.  

CLINICAL APPLICATIONS 

Rectification maps and template help communicate 
an important step in the fabrication of the NU-FlexSIV 
Socket facilitating dissemination of the technique and 
providing an alternative fabrication option via CAD-
CAM and central fabrication. 
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Figure 1 Illustrative color-coded rectification map shown 
above contour plot of the average template.  


