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Description

With growing elderly population vertebral compression fractures are an increasing clinical problem. Mechanical analysis of
vertebrae based on CT-scan datalll has the potential to provide a better understanding of this frequent injury and can
enhance patient-specific treatment of spine injuries. The spine is a complex system consisting of multiple vertebrae stacked
on top of each other connected by intervertebral disks. The goal of this project is to build a simulation workflow, which
incorporates loadings and constraints from a Multi-Body Simulation, as well as automated segmentation and load surface
extraction into a biomechanical FE model.

Task

Main goal of the project is to establish a simulation workflow that allows to perform
clinical studies. The workflow combines an automated segmentation of CT-scans
and construction of load surfaces with our in-house simulation tool Adhoc++ to
perform clinical studies based on MBS generated loads.

e Literature

e Analyse existing data and get familiar with the required tools (python
scripts for segmentation and endplate generation, loads from MBS)

e Introduction to Adhoc++ (in-house FE tool at the chair based on C++)

e Transformation of MBS loads as boundary conditions for the FE model

e Combine single tools into an automated simulation workflow

o Perform studies based on clinical CT-scans of human spines
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Figure 1: Von Mises stresses in L2-L5
vertebrae. [?
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