
Internship for master Biomedical Sciences:  

Predicting the fracture risk of metastatically affected vertebrae using computer 
models 

Background:  

Spinal bone metastases are a common and severe complication in patients with advanced cancer. Spinal 
metastases may weaken the bone structure and can, therefore, lead to pathological fractures. These 
pathological fractures can interfere with the spinal canal and compress the spinal cord. Spinal cord 
compression can lead to severe neurological complaints, such as pain and paralysis. Therefore, these 
pathological fractures should be prevented. 

However, clinicians have great difficulties in predicting the fracture risk of metastatically affected 
vertebrae. Computer models are able to simulate the mechanical behavior of bones and are, therefore, 
a promising tool to aid in fracture risk prediction. At the Orthopaedic Research Lab we are currently 
developing a computer model (Finite Element Model, FEM) of metastatic vertebrae.  

We are looking for a master student Biomedical Sciences with affinity for technology and/or 
engineering to aid in the development of this model. 

 

 

 

Aim: 

To develop a workflow for creating Finite Element Models of metastatically affected vertebrae to 
calculate bone strength. This workflow will subsequently be used to calculate the bone strength of 
multiple spinal segments. 

Methods: 



Based on CT scans, we will build FEMs of spinal segments that were previously in-vitro tested to failure. 
Subsequently, we will calculate bone strength of these segments using the FEM. Finally, we will compare 
the predicted results with the actual, experimental results. The following steps need to be taken: 

- Generate literature overview of existing FEMs of vertebrae 
- Convert 3D geometries of the segments into meshes 
- Assign material properties to mesh 
- Mimic experimental setup (of already performed experiments) in the FEM 
- Calculate bone strength 
- Compare calculated bone strength with measured (experimental) bone strength 
- Write report/ scientific article 

Duration: 27-36 weeks, start date: to be determined/variable.  

Supervision:  Karlijn Groenen, MSc/ Thom Bitter, MSc/ dr. Dennis Janssen  

If you are interested or would like to receive more information, please contact Karlijn Groenen 
(Karlijn.Groenen@radboudumc.nl / 024-3613554) or Thom Bitter (Thom.Bitter@radboudumc.nl/ 
0243610309). 
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