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	Titel 
	A 2D finite element model of bone adaptation in the proximal femur of osteoarthritic patients 

	Trefwoorden


	2D finite element model, bone, anisotropie, feedback, density distrubution



	Inleiding


	Osteoarthritis is a common disease in the elderly usually referred to as joint wear. The result of the disease is degenerated cartilage in the joint combined with drastic modifications in the underlying bone bed. In the proximal femur (‘dijbeenbot’) osteoarthritis is associated with high dense cancellous bone in the subchondral layers (beneath the damaged cartilage) and also with low dense regions in the more peripheral zones of the femur head. In the research lab of the dept. of Orthopaedics of the Erasmus University it has been found that in the early stage of osteoarthritis the bone tissue is actually less stiff. The result of this is more deformation. It has been hypothesized that the modifications in density observed in osteoarthritic patients can be explained as a response to altered deformation patterns. The lower Young’s Modulus of the tissue results in more deformation and as a consequence an adaptation of the tissue by making more bone matrix. This leads to local stiffening and subsequent an altered load distribution through the femoral head. As a consequence the more peripheral portions of the femur head will be stress-shielded, meaning that these regions get less stressed and therefore deform less. Thus the inverse occurs at the peripheral locations and bone will adapt by resorption. The end configuration is a quite altered density distribution of the bone in the femoral head as can be observed on x-rays of patients with osteoarthritis.

This project involves the generation of a 2D finite element model of the proximal femur where the initial aspects of osteoarthritis will be implemented as a local reduction of the Young’s modulus. Mechanical consequences should be evaluated and bone adaptation as a response or feedback implemented in the model. We hypothesize that this model can explain the altered bone density distributions observed in osteoarthritic patients.

	Vraagstelling


	· Can the final density distribution observed in severe osteoarthritic patients be explained from bone adaptation to deformation patterns?

	Uitwerking en eisen


	· Literature study about osteoarthritis and its effects on bone density distribution. Literature will be provided.

· Making a 2D finite element model of the proximal femur and applying aspects of early osteoarthritis (altered Young’s Modulus).

· Simulating the bone response (adaptation) and relate the findings to clinical outcomes.

· Writing a report.

	Opmerkingen


	This research project will be performed in close collaboration with a PhD project on osteoarthritis and its effects on bone (Judd Day).
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