Press fitting and cup deformation – Essential knowledge
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Fixation of uncemented acetabular components by press-fit has been shown to be a very successful method for achieving long term success in total hip arthroplasty. Two design aspects influence bone preservation: the size re. thickness of the acetabular cup and the size of the reamed acetabular cavity. The thickness of the cup of the ASR system has been optimized with regard to thickness, guaranteeing that as much as possible bone is preserved without sacrificing the required stability and stiffness. This leaves the size of the reamed cavity. With a given implant diameter, a smaller cavity will produce a larger press fit. In hemispherical and sub-hemispherical cups this coincides with a predominantly equatorial contact which in return will slow down or even prevent bone in growth around the pole of the implant. Mathematical modeling was used in order to optimize the implantation situation and showed that an achieved interference of about 1mm should be optimal in good quality bone. Bone of a lower density might require a larger press-fit. If sufficient primary stability is achieved by press-fitting, the usage of screws should be omitted since the free deflection of the cup is altered; if press-fit fixation cannot be achieved, screws are required in order to gain sufficient initial stability. Excessive press-fit resulting in excessive cup deformation can also cause problems during insertion of the insert in modular cups. Since different cup systems exhibit quite different stiffness, care should be taken to take the individual characteristics into account when determining the optimum press-fit. The correct amount of press-fit fixation depends on cup size (larger cups require more press-fit), bone quality (denser bone requires less press-fit) and the accuracy of reaming. A general statement regarding the optimal amount of press-fit cannot be made; in most situations, the reamed hole will be about 0.5mm larger than the reamer and a press-fit of 0.5mm in normal bone should be sufficient. Consequently a reamer 1mm smaller in diameter than the implant size should be a good choice. A definite confirmation of proper press-fitting can only be achieved by a trial prosthesis.
Long term acetabular cup fixation and wear is influenced greatly by the positioning of the cup. Correct anteversion and inclination angles are crucial in order to prevent impingement and / or catastrophic wear due to rim loading of the cup. Wear has been shown to increase by a factor of 15 to 100 due to erroneous cup positioning. Impingement has been shown to lead to cup loosening. As long as no definite ranges of save cup positioning angles for hard-hard bearings have been established, a physiological orientation should guarantee the best results.
