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There are three groups of mechanical or mechanically related failure modes for hard-on-hard bearings:

-
component failure

-
increased wear leading to revision / failure

-
cup loosening / increased friction

These failure modes are not exclusively a factor in hard-on-hard articulations and are also seen in hard-on-soft articulations but the frequency in this more traditional application is much lower. Nearly all of the failure modes of hard-on-hard bearings can be prevented by rather simple means: correct handling, correct positioning and correct fixation of the components. Handling concerns the seating of the liner in the metal back, the positioning of the head on the taper, and any assembly of modular components. High forces during assembly can lead to damage of the interfaces or (in case of ceramic) to chipping or fracture. Dirty or wet interfaces can lead to suboptimal connection conditions, increasing the danger of loosening, relative motion and fracture due to fretting wear. Positioning of the cup is probably the most important single issue in hard-on-hard bearings. All wear and friction related problems are heavily influenced by cup position. Monobloc cups seem to carry a higher risk of misplacement (e.g. insufficient seating due to missing visual information about amount of seating achieved) and loosening. Special care should be taken during implantation. Proper fixation of the cup by press-fitting or screws also comprises a very important issue. Especially during press-fitting, which has become the predominant fixation method of uncemented acetabular cups, the amount of under-reaming is crucial. Too much under-reaming (and such press-fitting) can cause thin cup designs to deform excessively such causing problems in seating the liner (especially ceramic) in the metal back. Too little under-reaming can cause the cup to loosen.
High performance bearings are predominantly based on hard-on-hard articulations since only these bearings allow fluid-film lubrication, allowing a positive correlation between the function issue and the wear issue: the larger the better! The trade off is the sensitivity of hard-on-hard bearings to mal-positioning, mal-fixation and mal-handling. If not respected, squeaking, excessive wear, fracture or loosening can be the consequence. Despite the improvements in design and manufacturing, the dependency of hard-on-hard bearings on optimal operation conditions has remained the same. Consequently an optimal implantation is required in order to prevent failure and to make use of the desired advantages of hard-on-hard articulations.
