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INTRODUCTION

Recognized as one of the main causes of failure in total 
knee arthroplasty, tibial polyethylene has been the focus of 
much research, from new manufacturing methods to the 
manners in which it is used, aiming to reduce the level of 
wear of the material and its consequences(1,2).

One alternative that has been adopted is the use of mobile 
tibial polyethylene, which are more suitable for decreasing 
wear of the upper surface that is in direct contact with the 
femoral component and also the wear observed on the lower 
fixed polyethylene surface(2-4).

Another advantage is the possibility of the mobile 
polyethylene bearings positioning themselves, allowing and 
accommodating errors in the rotational positioning of the 
tibial component(2,4-7).

Currently, all of the major companies that produce and 
sell the components of total knee arthroplasty have the mo-
bile tibial polyethylene bearing alternative in their portfolio.

However, there are also disadvantages to consider. The 
cost of total knee arthroplasty with a mobile platform is 

higher than that with a fixed polyethylene component. 
The possibility of rotational dislocation of the mobile 
polyethylene bearing (spin-out) must be assessed and pre-
vented, as it can lead to the need for revision surgery(4,8).

Biomechanical aspects

Mobile tibial polyethylene components are not new, 
the first to be used was the Oxford-type unicompartmental 
arthroplasty (Biomet, Bridgend, South Wales) 30 years 
ago, soon followed by the launch of the LCS (Low Contact 
Stress) system (DePuy, Warsaw, Indiana)(2,9).

The concept of mobile tibial polyethylene bearings is 
attractive and may be the solution for some of the biome-
chanical problems and dilemmas of knee arthroplasties.

Since rotation occurs between the tibial tray and poly-
ethylene, the need to allow for rotation at the level of 
the femorotibial joint, as must occur in fixed platforms, 
is eliminated and the contact area is increased from  
200 mm² to 1000 mm² or more, with a consequent reduc-
tion of contact stress(2,5,6,9,10).
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On the other hand, unlike the first fixed polyethylenes 
that had a flat and straight femoral contact surface 
to enable rotation of the femur and tibia, leading 
to increased contact stress, especially point contact 
stress, the greater conformity of mobile polyethylene 
increases and maintains the contact area throughout 
the arc of motion.

Thus, the kinematic conflict (surface/rotation) ob-
served with the fixed platforms can be solved, since a 
high-conformity articular surface is then able to coexist 
with rotational motion(2,6,7,11).

This would ultimately lead to less friction and less 
wear of the polyethylene, two important tribological 
variables, with consequent increased durability of 
the prosthesis.

When mobile tibial polyethylene platforms are paired 
with metallic components, that is, when the femoral, 
tibial, and polyethylene components have the same size, 
they allow for approximately 10° of internal or external 
rotation with no protrusion of polyethylene over the 
metal tibial tray. In cases where it is necessary to use 
a tibial polyethylene component larger than the metal 
tibial tray, it is still possible to observe around 5° of 
internal and external rotation of the polyethylene, also 
without protrusion of polyethylene(6).

The mobile platforms can be described in relation 
to their mobility such as pure rotation (for example, the 
LCS rotating platform) (Figure 1), anteroposterior trans-
lation (for example, the Oxford-type unicompartmental 
prosthesis) (Figure 2), and rotation with anteroposterior 
translation (for example, the LCS mobile polyethylene 
meniscus) (Figure 3).

It is important to stress that to have mobility be-
tween the polyethylene and the tibial tray, it is necessary 
that the superior metal surface of the tibial component 
is completely uniform, smooth, and wrinkle-free, thus 

Figure 1 – Surgical appearance of the mobile tibial polyethylene platform. Note also the mobile patellar component. To the right, profile and AP 
radiological images. Note the radio-opaque markers in both the patellar and tibial polyethylene.
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avoiding friction and consequent wear. For this reason, 
the tibial components are composed of chrome-cobalt, 
since the elimination of surface wrinkles has not been 
possible with titanium alloys up to the present time.

INDICATIONS AND  
SURGICAL TECHNIQUE

The indications for the use of mobile tibial polyethylene 
components are actually the same for total knee arthroplasty 
with fixed tibial polyethylene components. However, due 
to its higher cost and the possibility of greater durability, 
the tendency is to reserve its use for younger and more 
active patients(6). In fact, this choice ends up depending 
on the surgeon’s preference and experience, and also, 
obviously, the availability of the prosthesis.

The surgical technique is similar to that used for 
performing total knee arthroplasty with a fixed platform. 
We must pay special attention in areas of flexion and 
extension, because if they are uneven, they may cause 
rotational dislocation of the mobile polyethylene 
bearings. Another important factor in preventing the 
rotational dislocation of the mobile polyethylene bearings 
is the tension of the posterior cruciate ligament, which 
must be verified by testing posterior displacement, as 
described by Scott(6). This verification is performed with 
the femoral and tibial metallic test components and the 
tibial polyethylene properly positioned. One should be 
careful to freely support the tibial polyethylene on metal 
tibial test tray. The knee is then placed between 80° and 
100° of flexion, verifying the displacement of the tibial 
polyethylene component.

If there is displacement of the tibial polyethylene to 
the front of the metal tibial tray, besides the tendency to 
or lifting this metal tibial tray, there will be exaggerated 
tension of the posterior cruciate ligament.
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Figure 4 – Surgical detail showing beginning of the rotational dislocation 
(spin-out) phenomenon of the mobile tibial polyethylene. 

Figure 5 – Sequence of rotational dislocation of the mobile tibial polyeth-
ylene. Note its transverse position in relation to the metallic components.

MOBILE TIBIAL POLYETHYLENE BEARING IN TOTAL KNEE ARTHROPLASTY

Figure 2 – Picture of the Oxford-type unicompartmental prosthesis, series 3.

Figure 3 – Metal tibial tray with preservation of the posterior cruciate ligament for the use of mobile polyethylene meniscus. Observe the tracks on 
the metal tray for the polyethylene menisci.
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If the tibial polyethylene moves more than 3 mm pos-
teriorly, it is a sign of posterior cruciate ligament laxity.

Ideally, in this situation, the tibial polyethylene is 
located in a position 2 to 3 mm posterior to the anterior 
edge of the metal tibial tray, demonstrating proper pos-
terior cruciate ligament tension.

RESULTS

The results of total knee arthroplasties with mobile 
platforms need to be compared with those obtained with 
the use of fixed platforms(2,6,9,12,13). Total knee arthro-
plasty with a fixed platform offers significant subjective 
and objective results and a durability index of more 
than 90% long-term (15 years or more)(1,2,6). Total ar-
throplasty with mobile platforms like LCS has shown 
comparable results in long-term follow-up(9).

In addition to the general complications inherent to 
arthroplastic procedures, the use of mobile tibial poly-
ethylene bearings has some specific complications.

There may be a greater likelihood of developing 
posterolateral instability due to the greater anteropos-
terior translation of the mobile polyethylene than that 
observed in fixed platforms. There can also be impinge-
ment of the anterior compartment of the knee, especially 
if the patellar adipose panniculus is not properly dried.

The most common complication is the rotational 
dislocation of the polyethylene (spin-out), which can 
be partial or total (Figures 4, 5, 6, 7, and 8). This is a 
complication related to technical error, in other words, 
the surgeon.
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Figure 6 – Complete rotational dislocation. Detail with the knee in exten-
sion. Note the complete inversion of the tibial polyethylene.

Figure 7 – Complete rotational dislocation. Detail with the knee in flexion. Note 
the rotational discrepancy between the metal tibial tray and the polyethylene.
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Figure 8 – Radiological appearance of complete rotational dislocation 
(spin-out) of the tibial polyethylene in the profile view. Note the complete 
inversion of the polyethylene, especially in the outline on the right. Surgi-
cal image inserted for comparison.
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In order to prevent the occurrence of rotational dis-
location, some designs incorporate metal pins to the 
tibial tray, one anterior and one posterior. However, this 
can lead to a decrease in the degree of rotation of the 
polyethylene and to the possibility of increased friction 
and wear.

CONCLUSION
The use of mobile tibial platforms has great appeal 

from a biomechanical point of view, especially in rela-

tion to the lesser wear of the polyethylene, and also for 
allowing for rotational self-adjustment between the tibial 
polyethylene and the tibial tray. However, we can not 
overlook the possibility of rotational dislocation of the 
polyethylene, which can lead to the need for revision.

The basic surgical principles of total knee arthro-
plasty, especially those related to the symmetry of 
the flexion and extension spaces and proper ligament 
balancing, must be respected. Otherwise, regardless 
of the type of prosthesis or polyethylene used, we 
will certainly compromise the results of surgery.

A very important factor in our environment is the 
high cost of prostheses with fixed platforms, apart from 
the difficulty of accessing the system, which ends up 
making its wider use not viable.

We hope that, in the near future, these obstacles 
are overcome so that we can also rely on this surgical 
alternative for the treatment of the degenerative knee 
joint diseases.


