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ABSTRACT 

Patient-specific QCT-based high-order finite element models (p-FEMs) were verified and validated by 

ex-vivo experimental observations on human femurs with metastatic tumors [1,2]. To allow their use 

in clinical practice, these FEAs must be fully automated for simple use by surgeons. Such automation 

requires deep-learning technology for automatic segmentation of femurs from CT scans, automatic 

mesh generation and assignment of  of physiological loads, FE solution post-processing to obtain 

engineering results and generating the report with recommendations to the MD. A schematic flowchart 

of the algorithm is shown in Fig. 1. The first part of the talk addresses the methodology to automatically 

generate the femurs' FE model from CT scans, assign material properties, apply the stance position 

load and interpret the FE results according to surgeon's need.  

 

 
 

The second part of the talk will address the steps required to bring the methodology into daily clinical 

usage. The talk will describe a retrospective clinical trial on 50 patients with metastatic tumors to their 

femur on whom prophylactic surgery was recommended [3]. Cases analyzed during the clinical trial 

and the potential use of the developed system in clinical practice will be presented. 
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Figure 1. Schematic FEA flowchart of a femur with a metastatic tumor. 


