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Where Are We Now?

nicondlyar knee arthroplasty
(UKA) implants are generally
nonconstrained, allowing for
more-normal rollback and rotation of
the knee during knee flexion. Mobile-
bearing UKA implants provide a fully
conforming bearing surface between
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the femoral component and tibial insert
that allows AP movement and rotation
between the tibial insert and tibial
baseplate. By contrast, fixed-bearing
UKA implants permit AP and rota-
tional movement between the femoral
component and relatively flat tibial
bearing surface. The fully conforming
nature of mobile-bearing UKA implants
results in greater ultra-high-molecular-
weight polyethylene (UHMWPE) con-
tact area and lower contact stresses than
fixed-bearing UKA, which has been
associated with low UHMWPE wear in
vivo [6, 12]. And although mobile-
bearing UKAs have demonstrated ex-
cellent long-term survivorship [10],
they also have a risk of bearing dislo-
cation, which can result in revision
surgery [10, 17].

Prior to the mid-1990s, UHMWPE
implants were sterilized by gamma ir-
radiation in air, resulting in oxidative
degradation and decreased wear re-
sistance of the polymer [14], and dur-
ing this time, studies reported excellent
long-term survivorship and low wear
for mobile-bearing UKA implants
[4, 12]. But after gamma irradiation in
air sterilization was abandoned as
a solution to polyethylene oxidation
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[9], alternative sterilization methods
emerged, including ethylene oxide, gas
plasma, and gamma irradiation in an
inert atmosphere. Crosslinking, which
is currently used in most hip and
many knee implants [15], can reduce
UHMWPE wear. The benefit of mobile-
bearing UKA in reducing UHMWPE
wear compared to fixed-bearing implants
may be less important as improvements
have been developed in UHMWPE
sterilization and processing.
Mobile-bearing TKAs are also as-
sociated with lower bone-implant in-
terface stresses compared to relatively
conforming fixed-bearing implants [2].
Cementless mobile-bearing UKA has
been used successfully, which may be
related to the reduced bone-implant in-
terface stresses of these implants [16].
But since most of the currently available
fixed-bearing UKA implants have rela-
tively flat nonconforming surfaces, we
may not find clinically relevant differ-
ences in interface stresses between the
two implant types. Indeed, both mobile-
and fixed-bearing UKA implants
include gap balancing, computer navi-
gation, and robotics, and currently
available implant materials include
more wear-resistant UHMWPE and
abrasive-resistant counterface surfaces
than what has been available in the past.
In the current study, Ro and col-
leagues [13] demonstrated that the
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causes for revision of mobile- and
fixed-bearing UKA differ between
Asian and Western patient pop-
ulations. The authors note that Western
patients have a higher risk of revision
because of lateral compartment osteo-
arthritis (OA) progression than do
Asian patients after medial UKA, per-
haps suggesting that patient selection
criteria may be more important for
Western than Asian patients in de-
ciding between UKA and TKA. The
authors also suggest that the greater
flexion activities in Asian patients may
result in a greater risk of bearing dis-
location. In this context, patients with
greater knee flexion activities may
have a more-favorable risk-benefit ra-
tio with use of fixed- rather than
mobile-bearing UKA. Lateral mobile-
bearing UKA implants have been
shown to have a relatively high risk of
dislocation in clinical studies, which is
consistent with the greater AP excur-
sion and rollback in the lateral com-
pared to the medial tibiofemoral
compartment and supports the findings
in the current study that more knee
motion is associated with greater risk
of bearing dislocation [17].

Where Do We Need To Go?

When gamma irradiated in air
UHMWPE was used in total joint
arthroplasty, highly conforming mo-
bile bearings offered an advantage
compared to fixed bearings in reducing
risk of delamination wear-related fail-
ures [8]. However, delamination wear
has been eliminated by use of non-
gamma in air sterilization of UHMWPE
and wear is further reduced with use of
highly crosslinked UHMWPE [9, 11].
To predict the relative safety and effi-
cacy associated with currently available

mobile- and fixed-bearing UKA
(5). Wolters Kluwer

=

implants, researchers need to assess
how improved surgical techniques and
implant materials affect mechanical
durability and wear-related failure
mechanism of these implants in vivo.

Patients considering surgical treat-
ment for medial OA usually want to
understand the expected functional
results and longevity of reconstructive
surgery. UKA has been found to result
in more normal kinematics and greater
knee flexion than TKA, while TKA
results in greater long-term survivor-
ship [1, 3, 7]. The authors of the current
study showed that mobile-bearing
UKA requires revision in Asian
patients from dislocation, which is
usually an early failure mechanism,
while the need for revision surgery in
Western patients occurs from pro-
gression of lateral compartment OA,
considered a late failure mechanism
[13]. The findings suggest that fixed-
bearing UKA would help eliminate the
risk of dislocation for Asian patients.
However, the results do not indicate
whether fixed- or mobile-bearing UKA
would provide greater longevity in
Western patients since the need for
revision surgery observed in the cur-
rent study for this patient population
was related more to lateral compart-
ment progression OA than failure of
the UKA implant. Future -clinical
studies should examine whether
Western patients would experience
greater survivorship after either fixed
or mobile bearing UK A using currently
available implant materials and surgi-
cal techniques for treating isolated
medial knee OA of the knee.

How Do We Get There?

In vitro studies could compare the rel-
ative benefits of mobile-bearing UKA
implants to fixed-bearing implants

using currently available implant
materials. Examining the risk of bear-
ing dislocation likely requires clinical
studies. Wear-simulator studies [5, 11]
indicate that mobile-bearing UKA may
not reduce wear as well as currently
available fixed-bearing designs. Using
finite element analysis and mechanical
testing, we could compare mobile-
bearing TKA to fixed-bearing UKA
on UHMWPE wear, implant interface
stresses, and material stresses with
currently available implants.

We generally assume that Asian
patients are involved in more floor-
based activities than Western patients,
and thus, require greater active and
passive knee flexion. However, the
specific differences in biomechanical
demands on the knee joint between the
two patient populations has not been
well established. Further analyses us-
ing gait study methods during func-
tional activities could help quantify the
effect of lifestyle on knee bio-
mechanics between the two groups.

The risk of bearing dislocation has
been shown to be higher for lateral
UKA and in Asian patients with medial
UKA [13, 17]. Clinical studies that
correlate active and passive ROM with
relative risk of revision due to dislo-
cation would be useful to determine
whether mobile-bearing UKA patients
with increased knee flexion or knee
flexion activities have a greater risk of
bearing dislocation. The combination
of both in vitro and in vivo studies with
clearly-defined patient characteristics
would likely better define the safety
and efficacy of mobile-bearing UKA
using currently available implant
materials and surgical techniques.
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