Squeaks and groans of hard bearings - An update
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Squeaking of ceramic-on-ceramic bearing articulations in artificial hip joints has been anecdotally reported in the past. Recently an increase of this phenomenon in certain countries (especially the US and Australia) has been observed. Squeaking is caused by vibrations in the audible range by the components of the joint replacement. In order to vibrate, sufficient energy dissipation in the hip joint is required. If friction is low, little energy is dissipated and no squeaking occurs. If friction is increased due to poor lubrication, increased surface roughness (stripe wear), small contact area, insufficient clearance or a combination of these and other factors, squeaking can occur. These factors are influenced by the prosthesis design and by the implantation situation (in particular cup and stem placement as well as joint tensioning). Numerical and simulator studies have shown how contact area and micro separation (causing stripe wear) depend on implant position (i.e. anteversion and inclination). Cup deformation due to excessive press-fit and the ingrowth situation of the implants might also be important factors. Larger head sizes are expected to produce less problems. Squeaking can be omitted by proper handling, implantation and orientation of the implants as shown in the predominant number of successful ceramic-on-ceramic implantations.
