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Stem failure due to head bottoming out

Introduction: Bottoming out due to taper mismatch is occasionally reported. If female tapers’ diameters exceed the male
tapers’ dimension, the junction get in contact at the front face of the male taper, this can provoke a wear and corrosion cascade
that may lead to severe taper failures. However, bottoming out is also reported for mating taper junctions. Micromotions at the
taper interface leading to corrosion appear to be a prerequisite for this.

Aim: Aim of this study was to relate bottoming out and stem taper failure to head taper corrosion patterns observed for revised
samples of one particular stem design.

Material & Methods: Retrieved V40 tapers were investigated (Accolade I, Stryker). 30 LFIT CoCr heads (@ 36 mm and larger)
and 9 TMZF stems from disassociation cases (n=38) or fracture (n=1) were harvested. The time of the implant in-situ, patients’
gender and age were recorded. The material loss of the tapers was measured by coordinate measurement machine (Mitutoyo).

Results: The material loss increased with time in-situ (r’=0.49, p<0.001) and junctions exhibiting bottoming out have been
implanted for a longer time. No influence of size could be found. Stems showed two typical failure patterns: bird beak (n=8)
and trumpet (n=1).

Discussion: Widening of the female taper due to fretting and crevice corrosion might enable continuous migration of the
head on the stem. Due to the pointed angle of the taper, the migration will be a multiple of the loss in diameter. If the space is
used up, bottoming out will initiate a progressing failure cascade. Micromotion and consequently corrosion is most probably
influenced by taper stiffness (material and size), assembly conditions (contamination, force) and in-vivo loading (magnitude,
direction, duration).
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