
metal-on-polyethylene (m-pe) may
be the gold standard in hip replace-
ment bearing surfaces, but newer
designs have promised better out-
comes, particularly with regard to
reducing the risk of complications
and reoperation. according to the
results of a study presented at the
american association of hip and
knee surgeons (aahks) 2009 an-
nual meeting, these new designs fail
to deliver on that promise, at least
in the U.s. medicare population.

“We know that bearing surface
failure is a common cause of long-
term issues with hip replacement
so newer—and more costly—bear-
ing surfaces, including metal-metal
(m-m) and ceramic-ceramic (C-C),
have been developed,” explained
Thomas P. Vail, MD. “interestingly,
these newer bearing surfaces are
being used in all age categories,
which is important as it relates to
this study.”

researchers hoped to answer
the following questions:
• What are the specific indications

for new bearing technology?
• Can the benefits of new hip bear-

ings be demonstrated in terms of
lower revision rates and compli-
cation rates?

• do hard-on-hard bearings have
value in older patients?

Coding provides a clue
With the introduction of interna-
tional Classification of diseases-9-
Clinical modification [iCd-9-Cm]
optional procedure codes specific
to bearing surfaces, researchers
were able to identify what type of
bearing surface was used in
medicare total hip arthroplasty
(tha) patients.

Using the 2005–2007 100 per-
cent medicare inpatient claim files,
the research team performed a
matched cohort analysis to com-
pare complication and revision
tha risks, adjusted for medical
comorbidities, race, socioeconomic
status, and hospital factors. about

40 percent of the claim files in-
cluded bearing surface coding, en-
abling the researchers to establish
the matched cohorts.

“the 100 percent sample from
medicare is a large data set that al-
lows very powerful analysis be-
cause it includes a large number of
demographic and clinical variables.
it includes only inpatient encoun-
ters, but it does have unique pa-
tient identifiers, so researchers can
identify complications and revi-
sions by patient during a specific
period,” explained dr. vail. “based
on the overall data set for
medicare patients (2005–2007),
m-pe bearing surfaces were used
in about 64 percent of hip replace-
ments; m-m bearing surfaces were
used in 30 percent of cases; and C-
C bearing surfaces were used in
5 percent of cases (fig. 1).”

the use of m-pe bearing sur-
faces increased as the patient’s age
increased (fig. 2). the researchers
then developed a matched cohort
analysis for the three different
bearing types, matching patients
by age, gender, and census region.
finally, they adjusted the data for
medical comorbidities, race, so-
cioeconomic status, and hospital
factors, and constructed a hazards
model to compare the relative risk
of complications (deep venous
thrombosis [dvt], dislocation, in-
fection, and mechanical loosening)
and revision tha among the co-
horts within the first 2 years.

Differences are minor
“each bearing surface has its own
unique complications,” noted
dr. vail. “for C-C bearings, the risk
is ceramic fracture; for m-m bear-
ings, it’s exposure to metal ions; and
for m-pe bearings, wear and frac-
ture are among the risks.”

after controlling for patient and
hospital factors, m-m bearings
were associated with a signifi-
cantly higher risk of periprosthetic
joint infection (hazard ratio 3.03;
confidence interval = 1.02–9.09)
when compared with C-C bear-
ings. researchers found no other
significant differences among co-
horts in the adjusted risk of revi-
sion tha or any other
complication, including disloca-

tion, mechanical loosening, or
periprosthetic fracture, although
m-m bearings showed a trend to-
ward higher overall rates of revi-
sion and dvt than C-C bearings.

“We found that medicare tha
patients with hard-on-hard (m-m
and C-C) bearings had a similar
risk of complications and revision
tha compared to patients who
had m-pe bearings during the first
2 years following primary tha,”
said dr. vail.

“information from the aus-
tralian registry indicates that dif-
ferences among the bearing
surfaces may occur later, in terms
of long-term performance,” he
continued. “but looking at the de-
mographics of older patients and
their life expectancies, we have to
ask: if there’s not an early advan-
tage, will this medicare patient

newer tha bearing surfaces fail to show early
advantages for elderly
by mary ann porucznik
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Overall Bearing Surface Frequencies By Age
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Fig. 2 the use of metal-on-polyethylene bearing surfaces increased as the
patient's age increased.
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Fig. 1 Based on the overall data set for Medicare patients (2005–2007), nearly
two thirds of the total hip replacements used metal-on-polyethylene bearing
surfaces.

C
ou

rt
es

y
of

t
ho

m
as

P.
v

ai
l,

M
d

See BEARiNg SURfACES page 23

AAOS Now_January_2010:Layout 1  12/28/2009  2:37 PM  Page 12


