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Using Polarized Light to Observe Polyethylene Wear Particles Induced
Artificial Joint Aseptic Loosening™
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ABSTRACT Objective: Using polarization microscope to observe the distribution of polyethylene particles around aseptic loosened
artificial joints in animal model could evaluate its feasibility in the studies of the mechanism and the preventative and therapeutic inter-
ventions of wear debirs induced implant aseptic loosening. Methods: We used female New Zealand white rabbits to establish animal
model. HA-coated implants were inserted into the left tibia, and 0.5% 10" UHMWPE wear particles were injected both around implants
and into knee joints. Tetracycline double labeling was used postoperatively. The synovial membrane of knee joint was observed by HE
staining, while bone was observed by modified Ponceau staining under light microscope and polarization microscope. Non-stained bone
was observed under fluorescence and polarization microscope. Results: The polyethylene particles induced synovial membrane hyperpla-
sia, poor bone-implant integration, sparse peri-implant bone trabecula. Birefringent particles were observed in the whole synovial mem-
brane and between the bone-implant interface under polarized light, which hampered bone-implant integration. Conclusion: The distribu-
tion of polyethylene particles in the synovial membrane and around implant could be observed easily under polarized light. Compared to
traditional methods, polarization microscopy is much more intuitive, convenient and economical.
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Fig.1 UHMWPE particles under polarized light
Note: Bar=10 pm.
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Fig.2 HE staining of synovium under normal and polarized light

Note: Bar=100 pm.
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Fig.3 Modified Ponceau S staining of bone-implant interface under normal and polarized light and the bone-implant interface under SEM

Note: *: UHMWPE particles; b: trabecular bone; i: implant. Red bar=100 pm, yellow bar=10 pm.
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Fig.4 Tetracycline fluorescence staining of bone-implant interface under normal and polarized light

Note: *: UHMWPE particles; arrow: tetracycline fluorescence lable; b: trabecular bone; i: implant; if: interface membrane. Bar=100 pm.
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