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Biological Plate and Screw Fracture Fixation


Biological fixation has become a more popular aim of orthopaedic fracture fixation. This concept allows a bone to heal more quickly by bridging the fracture site without fracture fragment manipulation using locking plates rather than compressing the fragments. The fixation construct, however, is not load sharing compared to compression plating and thus may become too unstable to allow proper healing to occur. The finite element method can be used to numerically predict the stiffness of such fixation constructs and thus find the optimal Interfragmentary strain for best healing. 
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Interfragmentary Motion


The level of Interfragmentary (IF) motion or strain determines the type of healing that will occur. Currently, there is no definitive strain level that is known to induce optimal healing.  Therefore, using this tool, it will be possible to correlate the predicted numerical IF strain with the success of in-vivo implantation, and thus identifying the most favourable type and magnitude of IF strain for optimal healing.  
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Choose initial plate type & screw configuration 
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Alter and optimise implant size and configuration





Fabductor





Fcontact





Implant Modelling


The appropriate plate fixation implant can be chosen from a database of FE models. The number of screws and their configuration can also be decided. The initial implant configuration and location can then be altered to optimise the fixation stiffness and the magnitude of interfragmentary strain.








Patient Specific Femur Modelling


The first step is to model the subject’s intact bone by altering a generic solid model based on key measurements from 2D x-ray images.





Interactive Web Based Tool


The parametric FE models can be accessed via an interactive web based interface. This tool can therefore be used to introduce experienced and inexperienced orthopaedic surgeons with the FE method and aid the surgical pre-planning decision making process. 





Patient Specific Fracture Modelling


The fractured region is modelled by marking out its location and altering the material properties of the elements within these fracture lines. The mechanical properties of these gap elements were set significantly lower than the bone and thus provided no mechanical support, as would be the case in the early stages of healing. 





Automatically Generate 3D FE model 





2D Key Measurements





Scale and alter cross sectional splines





FE Modelling of Orthopaedic Fracture Fixation Devices: A Pre-operative Planning Tool
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