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Three-dimensional finite element analysis usin% human trabecular models and
forces on implants as predicted from occlusal forces on the remaining teeth in
the implant treatment planning phase
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With patients’ informed consent, cone-beam CT data of unilateral free-end
edentulous ridges, occlusal forces and occlusal contact registrations, obtained for implant
treatment planning purposes, were combined with micro-CT data of implants and patient
superstructures to create 3D finite element (FEM) models in which trabecular structure, implants,
superstructures and occlusal contacts were simulated with high accuracy ensuring detailed stress
analyses. To predict in the treatment planning phase the implant forces required for the FEM
analyses, maximum occlusal forces measured with pressure-sensitive sheets on the remaining teeth
before implant treatment and on implants after superstructure set were analyzed by linear regression

analysis. A positive correlation was found between implant occlusal forces and occlusal forces on
the remaining teeth, as well as on the posterior teeth of the same side with the edentulous ridge to
be restored with implants.
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