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Contributing Factors:
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Wear Particle-Induced Periprosthetic Tissue Inflammation

Uncontrolled Inflammatory Response
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IMPLANT WEAR DEBRIS AND WEAR
PARTICLE-INDUCED PERIPROSTHETIC
TISSUE INFLAMMATION

Wear debris is generated from the bearing surface of an implant. Based on the bearing
surface, the wear debris can be of different material, such as metal, polyethylene, or
ceramics. The contributing factors for the development of wear particle-induced

periprosthetic tissue inflammation are the particles’ shape and size, tissue concentration,
and material. Wear particles
in periprosthetic tissue are considered foreign bodies and thus trigger an inflammatory
response. Wear debris particles (orange particles) in periprosthetic tissue are
recognized by macrophages (green cells) via specific surface receptors. Macrophages
are activated and phagocytose these particles. Activated macrophages release
inflammatory cytokines (orange dots), triggering an inflammatory tissue response.
Depending on particle shape/size, tissue concentration, and material, this can result
in an overshooting and chronic inflammatory response, causing tissue necrosis
and osteolysis. An uncontrolled inflammatory response is associated with aseptic
loosening of the implant.
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which eventually results in encapsulation of the implant and in particle removal.
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