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cromovement would be possible and
failure in the form of fracture of the
stem might occur, particularly if the
implant was well fixed distally. If
movement is allowed to persist, eventually osteolysis will occur, further
compounding the micromotion.
Eventually osteolysis can undermine a
previously well-fixed implant.
Prosthesis fracture at the point
where the distal stem was well fixed
and the proximal stem unsupported
was common with the early Charnley
prostheses.7 Prosthesis modification
and the introduction of Orthron 90
(DePuy, Warsaw, Ind.) have eliminated this mode of failure for the
Charnley prosthesis.
In our case the implant used was titanium. From an early stage a radiolucent line was seen between the prosthesis and the cement in zones 1 and
7. This gap on supine x-ray films may
have been due to bending of the prosthesis, flow in the cement or tapping
of wear debris pumped into the gap
during cyclical loading (Fig. 8). Cyclical bending of the prosthesis obviously occurred, as evidenced by the
burnishing of the prosthesis on either
side of the ultimate prosthetic fracture. Cyclical bending of a distally
fixed prosthesis, resulted in fatigue
failure as the degree of deflection was
above the fatigue threshold. Given

that the prosthesis in question was a
relatively small cross-section, along
with the lower Young’s modulus of titanium, the degree of bending expected would be greater than that of a
bulkier prosthesis made from a stainless steel alloy.
The advantage of titanium in joint
replacement lies in its ability to osseointegrate. Titanium is no longer recommended for the bearing surface in joint
replacements, and its role in cemented
joint replacement may also be in question. Although a cemented titanium
femoral stem is no longer recommended, it is important to point out
the importance of maintaining an adequate cement mantle in Gruen zones 1
and 7 as failure to do so may result in
micromotion and subsequent stem
fracture irrespective of the metal used.
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