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	Inleiding


	Total Shoulder Arthroplasty (TSA) is one of the most rapidly growing procedures in the field of orthopedic surgery. This procedure involves the reconstruction of the glenohumeral joint by inserting humeral and glenoid endoprosthesis components in the humerus and the scapula, respectively. The success of a TSA is greatly reliant upon the fixation of the endoprosthesis to the skeletal bones. For long-term success, the fixation of the replacement endoprosthesis must be maintained. If the fixation fails in any manner, the replacement joint will fail to function well. Aseptic glenoid loosening is the most frequently encountered long-term complication. Loosening may also occur due to peak stresses in the cement-bone and implant-bone in cemented and non-cemented implants, respectively.

Bone has the ability to adapt its internal structure and external geometry to changes in the load environment. This process, also called adaptive bone modeling or remodeling, plays an important role in changing the mechanical properties of bone around an orthopedic implant. After implantation of prosthesis, the surrounding bone adapts itself to the new loading conditions. Adaptive bone remodeling can be explained as follow: bone is loaded by external forces which cause stresses in strains in the bone material. It is assumed that these stresses and strains can be considered as local mechanical stimuli, which can be sensed by the bone. If the stimulus is abnormal, for example due to placement of an endoprosthesis, the mechanical signal is transduced to a biomechanical one to cause a remodeling potential. This potential will affect the turnover rate of the bone by activating osteoblasts (create new bone material) or osteoclasts (degrade bone material). This will result in adaptation of the geometry (external modeling) and the density (internal remodeling). As a result, the stresses and strains in the bone will also change, hence affect the remodeling potential again. The process will continue until the mechanical stimulus is normalized.

	Vraagstelling


	In this project it is aimed to study the importance of adaptive bone remodeling in the glenohumeral joint after implantation of a glenoid prosthesis. A three dimensional Finite Element (FE) model (using ANSYS FE software) of glenoid including the prosthesis is available.

This FE model has to be complemented with an adaptive bone remodeling model. Having constructed this numerical model, the relative importance of adaptive bone remodeling can be studied in the context of TSA.

	Uitwerking en eisen


	

	Opmerkingen


	The project will be carried out in collaberation with (PostDoc) from the Structural Optimization and Computational Mechanics Group.

	Begeleiding


	Naam
	Sectie
	tel
	E-mail

	
	Dr. Ir. Javad Fatemi
	SO
	
	


