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Comparison of survival rates in relation to surgical tech-
niques used during the revision: The survival rate of the index
total hip prostheses at five years was 36% (95% confidence in-
terval, 1% to 71%) when the cup had not been changed and
68% (95% confidence interval, 55% to 81%) when it had been
changed (p = 0.018), the rate was 49% (95% confidence inter-
val, 32% to 66%) when a stainless-steel femoral head had been
implanted for the index revision and 76.5% (95% confidence
interval, 59% to 94%) when a ceramic head had been used (p
= 0.004), and the rate was 49.5% (95% confidence interval,
28% to 60%) when a partial synovectomy had been per-
formed and 73% (95% confidence interval, 58% to 88%)
when a complete synovectomy had been done (p = 0.005) (see
Appendix).

At an average of sixty-five months (range, eight to 144
months) after the index revision, no repeat revision had been
performed in any of the seventeen hips in which the cup had
been changed, a new cobalt-chromium or ceramic head had
been fitted onto a new femoral stem, and a total synovectomy
had been performed. Repeat revisions were more frequent in
younger patients, with the average age (and standard devia-
tion) being 63.5 ± 2 years for the patients who did not have a
repeat revision and 57 ± 4 years for those who did (p = 0.02).

Multivariable analysis showed that two factors were in-
dependently related to the absence of a need for repeat revi-
sion: total synovectomy (odds ratio, 0.12; 95% confidence
interval, 0.04 to 0.37) and age (odds ratio, 0.94 per year of age;
95% confidence interval, 0.90 to 0.99).

Histological Findings
Histological examination of specimens of the surrounding tis-
sues in eleven hips treated with repeat revision after implanta-
tion of a stainless-steel femoral head to replace the fractured
ceramic head revealed intense, diffuse metallosis and infiltra-
tion of the neosynovial tissue by macrophages and giant
multinucleated cells. Stainless-steel material was identified in
the neosynovial tissue by histochemical reaction (hematoxy-
lin, eosin, and safranin stain). Analysis of the surfaces of four
femoral head implants with a scanning electron microscope
revealed the presence of adherent particles. A microprobe
analysis of the energy-dispersive spectrum demonstrated alu-
mina in these particles. The same analysis was done on the
polyethylene cups. The scanning electron microscope revealed
the existence of a third, additional component that, according
to the microprobe analysis, was made up of polyethylene wear
debris and alumina particles. The analysis of the bottom of the
cup demonstrated an accumulation of abrasive material lying
on the polyethylene. The material was composed of alumina
particles (200 to 600 µm in size) with some traces of metallic
debris.

Discussion
racture of a ceramic femoral head is rare today5,16,17, but this
complication can be disastrous, with the risk of several re-

visions. The operative technique for the treatment of a ce-
ramic head fracture was very variable in our series. Three
parameters appeared to be important: cup revision, the mate-
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Fig. E-1

Survivorship curves of the total hip prostheses in relation to a change of the cup or retention of the cup.
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rial of the femoral head, and total synovectomy.

Fig. E-2

Survivorship curves of the total hip prostheses in relation to the material of the new femoral head.

Fig. E-3

Survivorship curves of the total hip prostheses in relation to the type of synovectomy.
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