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In this Online Resource, we provide a guide on how to obtain reconstructions by a statistical shape 

model (SSM). In our studies, we used Matlab for development of the SSM (MATLAB 2023a, The 

MathWorks, Inc., MA, USA). Our SSM was based on the adjusted software work by Manu. 1   

 

Input 

A couple of files are needed as input for the SSM to obtain a reconstructed shape: 

• A segmentation of the fractured hemipelvis, preferably as a stereolithography (STL) file; 

• A segmentation of the mean shape, preferably as an STL file; 

• Output of the SSM, as previously developed by our research group, defined by the shape vectors 

(separate MATLAB file); 

• Desired number of principal components (PCs) one wants to take into account. In our case, 15 

PCs describe 90% of the total shape variation in our dataset.  

• Triangulation matrix of the given (or mean) shape (separate MATLAB file). If the fractured 

shape was registered, the triangulation matrix of the given and mean shape is the same; 

• Optional: a segmentation of the intact contralateral hemipelvis, if available and desired to 

compute differences between the reconstructed shape and the contralateral shape. 

 

Matlab requirements 

Two main steps need to be performed in order to obtain a reconstructed shape, and they both take place 

in Matlab. The first process involves ensuring anatomical point-to-point correspondence between the 

fractured shape and the mean shape. We used non-rigid iterative closest point (ICP) algorithm, as was 

described previously by our study group. 2,3 In the next step, the registered fractured shape will be used 

as input for the SSM (a so-called function SSMfitter). Next to that, the SSMfitter function requires the 

file with shape vectors, a mean shape, the triangulation data and the desired number of components. 

 

Output 

The output of the SSM consists of the reconstructed shape, which can be saved as an STL file. Moreover, 

the scores for the principal components (PCs) are also provided. If the intact contralateral hemipelvis 

was used as input, differences between these two shapes can be computed, such as the root mean square 

error (RMSE) or regions relevant for plate-fitting can be evaluated, as described in the main manuscript.  
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