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traditional polyethylene bearing-titanium shell junctions.

METHODS:

Push Out Test

Twelve alumina oxide liners (Ceramtec, Plochingen,
Germany) wer e assembled into titanium shells featuring an
18-degreetapered internal geometry (Wright Medical
Technology, Arlington, TN). Six of the assemblieswere
subjected to the static push out test described by Trandonsky
et al. Another six assemblies wer e subjected to the cyclic
loading regime of 2,000 cycles with 1800N load and then
subjected to the static push out test. Results are summarized
In Table 1.

Lever Out Test

Six liner-shell assemblies wer e subjected to a lever out test
described by Trandonsky, et al and another six liner-shell
assemblies wer e subjected to the same cyclic loading regimen
described above and then subjected to lever out testing. The
resultsaresummarized in Table2. All reported lever out
valuesrepresent either failure of thefixture or failure of the
lever arm. In no casedid theinsert actually “lever out” of the
titanium shell.

Torsional Test

For torsional testing twelve ceramic liner swer e assembled

Into titanium shells, which were, in turn, glued into stainless

steel cylindrical fixtures. Cobalt chrome femoral heads were
glued to theinside of the ceramic liners. Femoral heads were
assembled onto titanium taper ed spigots representing femor al
stem tapers. The spigots and cylindrical fixtureswerefirmly fixed
In the test machine, and wer e subjected to torsional load until
fallure. Six of the assemblies wer e subjected to the cyclical fatigue
regimen described above prior to conducting the torsional test.
Results of thetorsional test are summarized in Table 3. None

of thesetest specimens actually failed at the liner-shell

Interface, but rather, either between the stem taper and

femoral head (2 cases) or at the shell/fixtureinterface. All of
these specimens demonstrated adhesive failure of the test
assembly before failure at theliner-shell interface could be
achieved.
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Table 2
Static and Post Fatigue Lever Out Torque

Specimen Mean Lever Out Torque
(std. dev.), N-m

Static 337.5(87.3)

Post-Fatigue 337.5(90.1)
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Table 3
Static and Post Fatigue Torsional Separation
Specimen Mean Torque
(std. dev.), N-m
Static 121.8 (26.4)
Post-Fatigue 150.8 (17.5)

DISCUSSION AND CONCLUSION:

Review of three contemporary acetabular designswith the
cross-linked polyethyleneinsertsrevealed that the
CONVERGE™ (Centerpulse, Switzerland) had the highest
push out value of 3336 N (750 Ibs.), and the Duraloc® with
the locking mechanism supplemented by a wire capture
(Depuy Orthopaedics) had the highest lever out value at 79
N-m (700 in-1bs.)?. By comparison, the alumina oxide liner
had 3-4 times higher push out resistance, and a minimum of
1.5 times higher lever out resistance. Thecurrent study
demonstratesthat the alumina ceramic-titanium locking
mechanism studied i1s mor e secur e than polyethylene-
titanium locking mechanisms.
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