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Abstract; Objective To propose some detailed methods for diagnosis of aseptic loosening failure in clinic by
studying the mechanical mechanism and the specific causes of aseptic loosening failure after the total hip arthro-
plasty (THA). Methods The causes of aseptic loosening were investigated from the view of biomechanics,
such as strength of the bone cement layer, interface fretting, stress shielding, wear and osteolysis; the relation-
ships between aseptic loosening failure and products, clinical and patient factors were analyzed; the method to
detect loosening before the revision surgery was also studied. Results The reasoning route for aseptic loose-
ning failure analysis after THA was proposed, and detection of aseptic loosening with fluoroscopic analysis (FSA)
technique before the revision surgery was conducted successfully. Conclusions The reasoning route for aseptic
loosening failure analysis can help to discover reasons of failure occurrence. Loosening can be detected and con-
firmed in vivo by FSA method, which can also assist the clinician for diagnosis and treatment of aseptic loosening
after the THA.
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Fig.1 Typical loosening cases (a) Apparent radiolucent line a-
round cement and acetabular femur, (b) Great osteolysis below
the acetabular and proximal femur, (c¢) Sinking, loosening of the
femoral prosthesis
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Fig.5 Digital hip model for the affected area of an aseptic loose-
ning case (a) 3D surface model, (b) Spatial scene model
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