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FLOATING BEARING KNEE JOINT PROSTHESIS
WITH A FIXED TIBIAL POST
CROSS REFERENCE TO RELATED APPLICATION
This is a continuation-in-part application of U.S. Serial No.
09/259,873, filed March 1, 1999, entitled “Floating Bearing Knee Joint
Prosthesis With a Fixed Tibial Post,” which is now pending.
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to a knee joint prosthesis which
replaces the articulating knee portion of the femur and tibia; and more
particularly, to a floating bearing knee joint prosthesis having a fixed tibial post.
2. Discussion of the Related Art

A knee joint prosthesis typically comprises a femoral component

and a tibial cofnponent. The femoral component and the tibial component are
designed to be surgically attached to the distal end of the femur and the
proximal end of the tibia, respectively. The femoral component is further
designed to cooperate with the tibial component in simulating and articulating
motion of an anatomical knee joint.

Motion of a natural knee is kinematically complex. During a
relatively broad range of flexion and extension, the articular or bearing surfaces
of a natural knee experience rotation, medial and lateral angulation, translation
in the sagittal plane, rollback and sliding. Knee joint prostheses, in combination
with ligaments and muscles, attempt té) duplicate this natural knee motion, as
well as absorb and control forces generated during the range of flexion.
Depending on the degree of damage or deterioration of the knee tendons and
ligaments, however, it may be necessary for a knee joint prosthesis to eliminate
one or more of these motions in order to provide adequate stability.

While knee joint prostheses are effective in replacing the
anatomical knee joint, they nevertheless follow different design options that
each have different advantages and disadvantages. For example, many knee
joint prostheses are polycentric, such that the posterior femoral radius is smaller

than the distal femoral radius. The reason for the change in radius is to provide
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an appropriately sized femoral component, facilitate early rollback, and to allow
for full flexion. However, because of the smaller posterior femoral radius, such
knee joint prostheses provide a large articulating contact area in extension, but
as the knee joint prosthesis moves during flexion, the smaller posterior radius
creates a smaller articulating contact area as flexion increases. This generally

reduces the contact area from a large surface contact area to a smaller contact

. area between the femoral component and the tibial component. For example,

the contact area may be about 275 mm? at extension and reduce substantially
to about 75 mm? at 60E to 90E of flexion. This reduced contact area may not

be optimal for long term durability due to increased contact stresses.

Other knee joint prostheses attempt to eliminate this disadvantage
by using a roller and trough articulation, where the roller and trough are
spherically or cylinderally shaped to provide full contact area throughout the
range of motion from extension to flexion. However, the disadvantage with most
of these type knee joint prostheses is that posterior rollback of the femoral
component relative to the tibial component is eliminated. Such rollback is
extremely desirable because it increases the extension moment arm, increases
quadriceps efficiency, and helps patients perform activities of daily living, such
as climbing stairs. In addition, these types of designs are typically rotationally'
constrained.

Other knee joint prostheses attempt to eliminate the above
disadvantages using another design option, such as a meniscus or floating
bearing between the femoral component and the tibial component. By utilizing a
floating bearing, the articulating contact area between the femoral component
and the bearing can theoretically be increased without increasing constraint.
However, some of the knee joint prostheses that provide a floating bearing rely
on ligaments for femoral rollback which in many cases may not be reliable.
Moreover, some floating bearings may dislocate due to the shape of the bearing
itself and the moment arms generated during rollback.

Knee joint prostheses are also generélly provided having different
levels of constraint. For example, primary type knee joint prostheses provide
the least level of constraint, posterior stabilized (PS) knee joint prostheses

2
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provide an intermediate level of constraint, while fully constrained type knee joint
prostheses provide the highest level of constraint upon the kinematic motions of
a knee joint. In some situations, a patient may initially have a less constrained
type knee joint implanted, such as a primary or posterior stabilized (PS) knee
joint prosthesis. Should the patient later require a fully constrained type knee
joint prosthesis because the patient is exhibiting instability, a surgeon is
generally required to remove the entire knee joint prosthesis and implant both a
new femoral and tibial component or a new fixed bearing to provide a fully
constrained knee joint prosthesis.  However, such extensive surgical
modifications increases the overall surgical cost and complexity of upgrading a
knee joint prosthesis from one constraint to another.

What is needed then is a knee joint prosthesis which does not
suffer from the above mentioned disadvantages. This in turn, will provide a
substantially conforming contact area between the articulating surfaces of the
femoral component and the tibial component after extension, provide an
increasing articulating contact surface area from extension through flexion,
reduce overall stresses and wear in the articulating contact area, provide
femoral rollback relative to the tibial component by means of a floating bearing,
provide a floating bearing that reduces or eliminates bearing dislocation, provide
a floating bearing which may reduce soft tissue impingement in extension,
provide a mechanical engagement mechanism to force femoral rollback without
having to rely on soft tissue ligaments, increase the overall reliability of the knee
joint prosthesis, prevent anterior movement of the bearing and provide a
modular knee joint prosthesis that can achieve different levels of constraint by
simply replacing a guide post that is fixed to the tibial component. It is,
therefore, an object of the present invention to provide a floating or rotating
bearing knee joint prosthesis with a fixed tibial post that achieves the above-
identified advantages.

SUMMARY OF THE INVENTION
In accordance with the teachings of the present invention, a

floating or rotating bearing knee joint prosthesis with a fixed tibial post for use in
replacing the articulating knee portion of a femur and a tibia is disclosed. The

3
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floating bearing knee joint prosthesis with the fixed tibia! post provides a contact
surface that increases between a femoral component, a tibial component and a
bearing member as flexion increases.

In one preferred embodiment, a knee joint prosthesis for replacing
an articulating portion of a femur and a tibia includes a femoral component, a
tibial component, a guide post and a bearing member. The femoral component
includes an engagement member, a first femoral bearing surface and a second
femoral bearing surface. The tibial component includes a tibial bearing surface.
The guide post extends from the tibial component and is operable to be
engaged by the engagement member of the femoral component. The bearing
member includes a first bearing surface that articulaies with the first femoral
bearing surface, a second bearing surface that articulates with the second
femoral bearing surface and a third bearing surface that articulates with the tibial
bearing surface. The bearing member also includes a posterior lip extension
extending posteriorly from said third bearing surface, such that the bearing
member is substantially inhibited from dislocating upon flexion of the knee joint
prosthesis.

In another preferred embodiment, the knee joint prosthesis
includes a femoral component, a tibial component, a guide post and a bearing
member. The femoral component includes an engagement member, a first
femoral bearing surface and a second femoral bearing surface. The tibial
component includes a tibial bearing surface. The guide post extends from the
tibial compbnent and is operable to be engaged by the engagement member of
the femoral component. The bearing member includes a first bearing surface
that articulates with the first femoral bearing surface, a second bearing surface
that articulates with the second femoral bearing surface and a third bearing
surface that articulates with the tibial bearing surface. The bearing member also
defines an opening passing through the bearing member which receives the
guide post through the opening in the bearing member. The guide post and
opening are configured to substantially inhibit rotational movement of the

bearing member relative to the tibial component in extension while providing
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greater rotational freedom of the bearing member relative to the tibial
component as flexion of the knee joint prosthesis increases.

In yet another preferred embodiment, the knee joint prosthesis
includes a femoral component, a tibial component, a guide post and a bearing
member. The femoral component includes an engagement member, a first
femoral bearing surface and a second femoral bearing surface. The tibial
component includes a tibial bearing surface. The guide post extends from the
tibial component and is operable to be engaged by the engagement member of
the femoral component. The guide post also includes a pair of anterior lobes
extending from the guide post. The bearing member includes a first bearing
surface that articulates with the first femoral bearing surface, a second bearing
surface that articulates with the second femoral bearing surface and a third
bearing surface that articulates with the tibial bearing surface. The bearing
member also defines an opening passing through the bearing member, such
that the pair of anterior lobes are operable to engage a sidewall that defines the
opening to control rotational movement of the bearing member relative to the
tibial component.

The use of the present invention provides a floating bearing knee
joint prosthesis with a fixed tibial post. The floating bearing knee joint prosthesis
provides a contact surface that increases between its components as flexion
increases. As a result, the aforementioned disadvantages associated with the
currently available knee joint prostheses have been substantially reduced or
eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

Still other advantages of the present invention will become

apparent to those skilled in the art after reading the following specification and
by reference to the drawings in which:

Figure 1 is a perspective view of a posterior stabilized (PS) knee
joint prosthesis according to the teachings of a first preferred embodiment of the
present invention;
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Figure 2 is an exploded perspective view of a tibial component
and bearing element of the posterior stabilized (PS) knee joint prosthesis of
Figure 1;

Figure 3 is a sagittal elevational view of the posterior stabilized
(PS) knee joint prosthesis shown in Figure 1 with a tibia and a femur of the
natural knee shown in phantom;

Figure 4 is a coronal elevational view of the posterior stabilized
(PS) knee joint prosthesis shown in Figure 1;

Figure 5a is a coronal sectional view of the tibial component and
bearing member of the posterior stabilized (PS) knee joint prosthesis of Figure
3;

Figure 5b is a coronal sectional view of the tibial component and
bearing member of the posterior stabilized (PS) knee joint prosthesis of Figure 3
according to the teaching of a second preferred embodiment of the present
invention;

Figure 6 is a sagittal sectional view of the posterior stabilized (PS)
knee joint prosthesis taken through line 6-6 of Figure 4;

Figure 7 is a top view of the assembled tibial component and
bearing member of Figure 1; '

Figures 8a-8e are partial sagittal sectional views of the posterior
stabilized (PS) knee joint prosthesis shown in Figure 1 illustrating five different
positions of the femoral component with respect to the tibial component during a
range of flexion from full extension to full flexion;

Figure 9 is a top view of an assembled tibial component and
bearing component of a fully constrained knee joint prosthesis according to the
teachings of a second preferred embodiment of the present invention:;

Figure 10 is a sagittal elevational view of the fully constrained
knee joint prosthesis of Figure 9 with the tibia and the femur of the natural knee
shown in phantom;

Figure 11 is a perspective view of a primary knee joint prosthesis
according to the teachings of a third preferred embodiment of the present
invention;



10

15

20

25

30

WO 02/34156 PCT/US01/45264

Figure 12 is a coronal sectional view of the tibial component and
bearing member of the primary knee joint prosthesis of Figure 11;

Figure 13 is a partial sagittal sectional view of a posterior
stabilized (PS) knee joint prosthesis according to the teachings of a fourth
preferred embodiment of the present invention;

Figure 14 is a perspective view of a posterior stabilized (PS) knee
joint prosthesis according to the teachings of a fifth preferred embodiment of the
present invention;

‘ Figure 15 is an exploded perspective view of a tibial component
and bearing element of the posterior stabilized (PS) knee joint prosthesis of
Figure 14;

Figure 16 is a sagittal elevational view of the posterior stabilized
(PS) knee joint prosthesis, shown in Figure 14 with a tibia and a femur of the
natural knee shown in phantom;

Figure 17 is a coronal elevational view of the posterior stabilized
(PS) knee joint prosthesis shown in Figure 14;

Figure 18 is a sagittal sectional view of the posterior stabilized
(PS) knee joint prosthesis of Figure 14 taken about line 18-18 of Figure 17,

Figure 19 is a top view of the assembled tibial component and
bearing member of the posterior stabilized (PS) knee joint prosthesis of Figure
14,

Figures 20a - 20b are top views of the assembled tibial
component and bearing member of Figure 14 identifying shaded the contact
areas in extension and flexion;

Figure 21 is a top view of an assembled tibial component and
bearing member according to the teachings of a sixth preferred embodiment of
the present invention;

Figure 22 is a top view of an assembled tibial component and
bearing member according to the teachings of a seventh preferred embodiment
of the present invention; and

Figures 23a - 23d are partial sagittal sectional views of the
posterior stabilized (PS) knee joint prosthesis, shown in Figure 14 illustrating

7
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four different positions of the femoral component with respect to the tibial
component during a range of flexion from full extension to 110° of flexion.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

The following description of the preferred embodiments

concerning a floating bearing knee joint prosthesis with a fixed modular tibial
post are merely exemplary in nature and are not intended to limit the invention
or its application or uses. Moreover, while the present invention is described in
detail below generally with respect to a posterior stabilized (PS) knee joint
prosthesis, it will be appreciated by those skilled in the art that the present
invention is clearly not limited to only a posterior stabilized (PS) knee joint
prosthesis and may be applied to various other types of knee joint prosthesis
such as a primary knee joint prosthesis and a fully constrained knee joint
prosthesis, as further discussed herein.

Referring to Figures 1-4, there is shown a knee joint prosthesis 10
according to the teachings of a first preferred embodiment of the present
invention. The knee joint prosthesis 10 is generally known as a posterior
stabilized (PS) knee joint prosthesis 10 which is designed to provide adequate
stability in case of moderate deterioration or instability of the human knee. This
most typically occurs when the anterior and posterior cruciate ligaments are
sacrificed or dysfunctional and the medial and lateral collateral ligaments remain
functionally intact. The knee joint prosthesis 10 is shown in Figures 3 and 4 as
being secured to a tibia 12 and a femur 14 of a surgically resected left knee
joint, with the tibia 12 and the femur 14 shown in phantom, and with the
understanding that a suitable right knee joint prosthesis can be similarly
constructed. The knee joint prosthesis 10 includes a femoral component 16, a
tibial component 18 and a floating tibial bearing 20.

The femoral component 16 is adapted to be secured to a distal
end of the femur 14 and includes a first condylar portion 22 and a second
condylar portion 24 that provide a first femoral bearing surface 26 and a second
femoral bearing surface 28, respectively. The first and second condylar portions
22 and 24 of the femoral component 16 are interconnected by an intercondylar

portion 30 that defines an intercondylar recess 32. The intercondylar portion 30
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includes a first lateral sidewall 34 and a second lateral sidewall 36 that are
substantially planar and parallel to one another. The anterior portions of the first
and second lateral sidewalls 34 and 36 are connected by an anterior wall 38 and
the posterior portions of the first and second lateral sidewalls 34 and 36 are
connected by a posterior engagement member or elongated cam 40. The
intercondylar portion 30 which includes the first and second lateral sidewalls 34
and 36, the anterior wall 38 and the posterior engagement member 40 define
the perimeter of é box 42 that defines the intercondylar recess 32.

Positioned atop the box 42 is a substantially planar integral top 44
that defines an elongated opening or bore 46. A closed box may also be utilized
in place of the open box 42. The femoral component 16 further includes an
arcuate patellar portion 48 which is disposed on the anterior surface of the
femoral component 16. The patellar portion 48 is shaped to allow anatomical
tracking of a natural or prosthetic patella. The patella prostheses which are
compatible with the present invention may be of varying shape, such as round
or dome shaped and may be constructed from polyethylene, polyethylene with
metal backing or other suitable materials. The femoral component 16 including
the box 42 is preferably formed as a unitary structure and preferably cast of a
biocompatible high strength alloy, such as a cobalt-chromium-molybdenum alloy
or other suitable material. All surfaces which do not contact the femur 14 are
preferably highly polished to provide smooth articulating bearing surfaces. -

The tibial component 18 is adapted to be secured to the proximal
end of the tibial 12 after the tibia has been resected in a manner known in the
art. The tibial component 18 includes a substantially planar platform-like tibial
tray 50 and an inferiorly extending tibial stem 52. The tibial stem 52 is adapted
to be received in a corresponding opening made by the surgeon in the
longitudinal center of the tibia 12. The tibial tray 50 and the tibial stem 52 define
a conically shaped bore 54 axially extending through the tibial tray 50 and into
the stem 52. The tibial tray or plateau 50 and stem 52 are preferably
manufactured from cobalt-chromium-molybdenum or any other suitable
biocompatible material. The top of the tibial tray 50 is highly polished to provide
a substantially smooth tibial bearing surface 56.
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The floating or rotating bearing 20 is located between the femoral
component 16 and the tibial component 18. The floating bearing 20 has a
substantially planar inferior bearing surface 58 which slidably moves relative to
the highly polished tibial bearing surface 56, further discussed herein. The
floating bearing 20 further includes a first superior articulating or bearing surface
59 and a second superior articulating or bearing surface 60. The first bearing
surface 59 and the second bearing surface 60 articulate with the first bearing
surface 26 of the condyle 22 and the second bearing surface 28 of the condyle
24 of the femoral component 16. Positioned between the first and second
bearing surfaces 59 and 60 is a substantially rectangular opening 62 that is
slidably positioned about a center modular guide post 64. The opening 62 is
defined by a substantially perpendicular peripheral sidewall 66 which is operable
to engage the center guide post 64. The floating bearing 20 is preferably
formed from a surgical grade, low friction, low wearing plastic, such as
UHMWPE or other suitable material.

The center guide post 64 includes a substantially oval shaped
outer peripheral sidewall 68 or any other appropriately shaped sidewall and a
conically tapered sidewall 70. The conically tapered sidewall 70 is operable to
be nestingly received within the conically tapered bore 54 to provide a friction fit
that forms a Morse-type taper. Alternatively, the center guide post 64 may be
formed integral with the tibial component 18. Extending axially through the
center guide post 64 is a substantially cylindrical bore 72 having a superiorly

~ located counterbore 74, as shown clearly in Figure 5a. The center guide post

64 is formed from a combination of a cobalt-chromium-molybdenum portion 76
and a molded polymer portion 78 formed from UHMWPE or other suitable
material. The polymer portion 78 extends to the base of the tibial tray 50 to
provide a polymer/polymer contact between the centering post 64 and the
floating bearing 20, via sidewalls 66 and 68.

Axially extending through the bore 72 is a threaded bolt 80 which
threadably engages a threaded bore 82 located inferiorly of the stem 52. The
bolt 80 further includes a head 84 which is nestingly received within counterbore

74. The head 84 includes a hexagonal drive 86 that may be rotatably engaged

10
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by a hexagonal drive member. Upon threadably engaging bolt 80 within bore
82, the centering post 64 is rigidly secured, via the Morse-type taper formed
from the conical bore 54 and the conical sidewall 70.

Referring to Figure 5b, a second embodiment of a centering post

64N is shown. In this regard, like reference numerals will be used to identify like
structures with respect to the centering post 64. The centering post 64N is

substantially similar to the centering post 64 except that the metal portion 76N
extends above the tibial tray 50, thereby providing a reduced or smaller polymer

portion 78N. In this configuration, a polymer/metal contact or interface is

formed between the floating bearing 20 and the centering post 64N, via the
sidewalls 66 and 68.

Turning to Figures 4 and 6, the articulating bearing surfaces 26
and 28 of the first and second condyles 22 and 24 of the femoral component 16
are shown cooperating with the bearing surfaces 59 and 60 of the floating
bearing 20. In this regard, each condyle 22 and 24 of the femoral component 16
has a polycentric bearing surface 26 and 28, respectively along the sagittal
plane. In other words, each bearing surface 26 and 28 is defined by a large
anterior radius 80 and a smaller posterior/distal radius 82. The large anterior
radius 80 is preferably about 1.497 inches and extends to about point 84. The
posterior/distal radius 82 is about 0.945 inches and extends anterior the center
line of the femoral component 16 up to point 84. Point 84 is located just anterior
the floating bearing 20. Correspondingly, the bearing surface 59 and 60 of the
floating bearing 20 are formed with a single radius 86 along the sagittal plane
having a radius of about 0.945 inches. Because the sagittal posterior/distal
radius 82 of the femoral component 16 extends beyond the axial center line of
the femoral component 16 anteriorly to point 84, this radius congruently mates
with the radius 86 of the floating bearing 20 from extension to full flexion. This
mating provides a substantially fully mated and constant contact surface area
between the femoral component 16 and the floating bearing 20 substantially
through extension and flexion along the sagittal plane.

11
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Each bearing surface 26 and 28 of the condyles 22 and 24 are
arcuately shaped with a constant radius 88 of about 1.6 inches along the
coronal plane. Correspondently, the bearing surfaces 59 and 60 of the floating
bearing 20 are likewise, formed from a constant radius 90 of about 1.6 inches
along the coronal plane. Each of the radii 88 and 90 congruently mate with one
another to provide substantially full surface contact along the coronal plane from
extension to flexion. This full surface contact along both the sagittal and coronal
planes substantially evenly disburses stresses between the femoral component
16 and the floating bearing 20, as opposed to femoral components, which
merely provide a smaller contact area, such as a line or point contact, either
along the sagittal plane or the coronal plane which focuses stresses at these
contact points, thereby potentially increasing wear in these areas. In other
words, a contact area of greater than about 300 mm? is maintained from
extension to full flexion between the femoral component 16 and the floating
bearing 20.

Referring now to Figure 7, a top view of the assembled tibial
component 18, along with the floating bearing 20 is shown. In this regard, the
floating bearing 20 has an outer peripheral wall 92 which is substantially
concentric with the outer peripheral wall 94 of the tibial tray 50. With the floating
bearing 20 positioned atop the tibial tray 50 in extension, the guide post 64 is
positioned just posteriorly the opening 62 defined by sidewall 66. It should be
noted that the post 64 is sized relative to the opening 62 such that the posterior
stabilized knee joint prosthesis 10 provides anterior and posterior movement 96,
medial to lateral movement 98, and rotation movement 100 of the floating
bearing 20 relative to the tibial component 18. Moreover, the femoral
component 16 provides rotational movement along the sagittal plane relative to
the floating bearing 20, as well as varus and valgus movement relative to the
floating bearing 20. The posterior stabilized knee joint prosthesis 10 may also
simply provide the anterior to posterior movement 96 and -the rotational
movement 100 and eliminate the medial to lateral movement 98 of the floating
bearing 20 relative to the tibial tray 50.

12



10

15

- 20

25

30

WO 02/34156 PCT/US01/45264

Turning to Figures 8a - 8e, partial sagittal sectional views of the
posterior stabilized (PS) knee joint prosthesis 10 illustrating the movement of the
femoral component 16 and the floating bearing 20 relative to the tibial
component 18 are shown from full extension in Figure 8a to full flexion in Figure
8e. In Figure 8a, the posterior stabilized (PS) knee joint prosthesis 10, both
anteriorly and posteriorly, is inherently stable at full extension when the patient is
standing. In this position, the first and second femoral bearing surfaces 26 and .
28 are rested within the first and second tibial bearing surfaces 59 and 60 of the
floating bearing 20, respectively. The anterior surface 102 and the posterior
surface 104 of the post 64 do not engage the anterior portion 106 or the
posterior portion 108 of the sidewall 66. The posterior surface 104 of the post
64 further does not engage the engagement member 40 of the femoral

component 16. If the knee joint prosthesis 10 would undergo a large hyper-
extension or forward rollback (approximately 10E), the anterior surface 102 of

the post 64 would engage the anterior portion 38 of box 42 in the femoral
component 16, while the floating bearing 20 would generally slide posteriorly
relative to the tibial tray 50. This engagement will further avoid posterior
dislocation of the femoral component 16 relative to the tibial component 18.

The femoral component 16 with respect to the tibial component 18
and the floating bearing 20 is generally most unrestricted between full extension,
as illustrated in Figure 8a and the point of flexion where the posterior
engagement member 40 and the posterior surface 104 of the post 64 initially
engage, as illustrated in Figure 8b. This engagement generally occurs between

about 20F to 45E . of flexion. Within this range between OE to about 20E to

45E, the femoral component 16 is permitted to translate in the sagittal plane

along with the floating bearing 20 relative to the tibial component 18. In
particular, the femoral component 16 will remain substantially congruently
positioned relative to the fioating bearing 20 to provide a full articulating contact
surface during this range of flexion. In other words, the femoral component 16
and the floating bearing 20 are both able to move anteriorly and posteriorly

relatively freely with respect to the tibial component 18, via the bearing surfaces
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56 and 58 between the floating bearing 20 and the tibial tray 50. However, it
should be further understood that the exact amount of translation in the sagittal
plane permitted by the knee joint prosthesis 10 will of course, vary depending on
the forces imparted by local soft tissues, muscles, tendons, ligaments, as well as
forces transmitted from the tibia and fibula. These forces will, of course, vary
from patient to patient, from activity to activity, as well as from implantation to
implantation.

When flexion exceeds approximately 20E to 45E, as shown in

Figure 8c, the posterior engagement member 40 of the femoral component 16
engages the posterior surface 104 of the post 64. This engagement forces
rollback of the floating bearing 20 posteriorly relative to the tibial tray 50,
whereby the floating bearing 20 having bearing surface 58 slides relative to
bearing surface 56 of tibial tray 50. While this forced rollback of the floating
bearing 20 is occurring, the bearing surfaces 26 and 28 of the first and second
condyles 24 and 26 are fully nestingly received within the bearing surfaces 59
and 60 of the floating bearing 20. This forced rollback of the floating bearing 20

creates the desired femoral rollback of an anatomical knee joint. As flexion
continues from about 60E shown in Figure 8c to about 110E shown in Figure

8e, a forced rollback of the floating bearing 20 relative to the tibial tray 50
continues to occur, while a full surface contact area between the first and
second condyles 22 and 24 and the floating bearing 20 are maintained, via
cooperating surfaces 26, 28 and 59, 60, respectively.

Aé can be observed from Figures 8a-8e, the forced rollback
provided by the engagement of the fixed modular post 64 with the engagement
member 40 enables a full surface contact area to be maintained between the
femoral component 16 and the floating bearing 20. This full surface contact is
achieved because rollback is occurring between the floating bearing 20 and the
tibial component 18, via a sliding of the floating bearing 20 posteriorly atop the
tibial tray 50 with surfaces 56 and 58. This is in contrast to existing fixed bearing
knee prostheses which achieve rollback, via the translation of the femoral

component relative to a fixed bearing atop the tibial component. With
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conventional floating bearing knee prostheses, these devices either do not
provide any type of guide post secured to the tibia and simply rely on soft tissue
to produce the rollback or they utilize a post which is integral with the floating
bearing. Accordingly, the rollback in the prior art is again occurring between the
femoral component 16 and the floating bearing 20, as opposed to the floating
bearing 20 and the tibial component 18, which provides a substantially
increased surface area during rollback for overall reduced wear of the bearing
member 20.

Turning to Figure 9, a top view of the tibial component 18 and the
floating bearing 20 is shown with a fully constrained guide post 110. In this
regard, the post 110 is substantially similar to the post 64, except that the outer
peripheral wall 112 is oval with truncated ends 114. In this regard, the endwalls
114 slidably engage the sidewalls 66 of opening 62, thereby eliminating any
lateral or medial movement 98 or rotational movement 100 with respect to the
tibial component 18. This fully constrained type knee therefore, only allows
anterior and posterior movement 96 of the floating bearing 20 relative to the
tibial component 18. Thus, by simply replacing the post 64 with a new post 110,
the knee joint prosthesis 10 may be converted from a posterior stabilized (PS)
knee joint prosthesis 10 to a fully constrained knee joint prosthesis 10N. This
provides for a fully constrained knee that maintains the large contact area (i.e. >
300 mm?), as well as having the desired rollback. It should further be noted that
by simply changing the shape of the post 64, cam member 40, or the opening
62 in the bearing 20, the anterior motion may be adjusted. Moreover,
removable sleeves may be fashioned that slide on to post 64 to provide for
further adjustment.

This convertibility enables a substantially convenient method for
changing from a posterior stabilized (PS) to a fully constrained knee joint by
simply replacing the guide post 64, via the threaded boit 80. Should further
stability be required with the femoral component 16, a closed box femoral

component 16N may be used which includes a femoral stem 116. In this

situation, the original femoral component 16 would be replaced with the new
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femoral component 16N, while the tibial component 18 and the bearing

component 20 would stay the same. [t should further be noted that the
movement of the femoral component 16, the tibial component 18 and bearing
member 20 relative to one another along the sagittal plane is substantially
similar to that shown in Figures 8a - 8e of the posterior stabilized (PS) knee joint
prosthesis 10.

Turning to Figures 11 and 12, a primary knee joint prosthesis 120
according to the teachings of a third preferred embodiment of the present
invention is shown. In this regard, the tibial component 18 and the floating
bearing 20 are substantially the same as used with the other preferred
embodiments. The only differences are with respect to the femoral component
122 and the central post 124. In this regard, the post 124 is substantially similar
to the post 64 except that the height of the post is reduced so that it does not
extend above or out beyond the opening 62. The femoral component 122
includes the first and second condyles 22 and 24 having the first and second
bearing surfaces 26 and 28, respectively. The femoral component 122 further
includes the articulating patella portion 48. What is essentially missing is the
box 42 which provides the posterior engagement member 40. Because of this,
there is no mechanical engagement of the post 124 relative to the femoral
component 122 to force a rollback of the floating bearing 20 relative to the tibial
component 18.

The rollback of the floating bearing 20 is achieved by the
remaining soft tissues and ligaments of the patient. In this regard, the floating
bearing 20 is initially centrally positioned about the tibial tray 50 similar to the

other preferred embodiments during full extension. At about 25E to 45E of

flexion, rollback of the floating bearing 20 starts and is substantially maintained
through full flexion because of the cruciate ligament causing the floating bearing
20 to roll back. Here again, the primary knee joint prosthesis 120 may be
converted from a primary knee joint prosthesis 120 to a posterior stabilized (PS)

knee joint prosthesis 10 or a fully constrained knee joint prosthesis 10N by
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simply replacing the post 124 and the femoral component 122 without having to
change the tibial component 18 or the tibial bearing 20.

Turning to Figure 13, a partial sagittal sectional view of a posterior

stabilized (PS) knee joint prosthesis 10NN according to the teachings of a

fourth preferred embodiment of the present invention is shown. In this regard,
like reference numerals will be used to identify like structures with respect to the
knee joint prosthesis 10. In this regard, the only differences are with respect to
the shape of the guide post 130 and the floating bearing 132. The guide post
130 is secured to the tibial component 18 in substantially the same manner as
that shown with regard to the knee joint prosthesis 10. The difference in the
guide post 130 is that it includes a first guide portion 134 and a second guide
portion 136. The first guide portion 134 is defined by a substantially oval shaped
sidewall 138 similar to that shown in Figure 2. The second guide portion 136 is
also formed by an oval sidewall 140 which is larger than the oval sidewall 138.
The first guide portion 134 is preferably formed from a molded polymer, such as
UHMWPE and the second guide portion 136 is preferably formed from a cobalt-
chromium-molybdenum. However, various other combinations between the first
guide portion 134 and the second guide bortion 136 can also be provided such
as a complete polymer assembly, complete metallic assembly or any other
combination.

The second guide portion 136 has a height which does not extend
beyohd the bearing 134 and is positioned within opening 142 such that the
second guide portion 136 only engages and controls the movement of the
floating bearing 132 relative to the tibial component 18. The second guide
portion 134 extends into the box 42 of the femoral component 16 such that the
second guide portion 134 is operable to be engaged by the cam member 40 to
control the movement of the femoral component 16 relative to the bearing 132.
In other words, the two stage guide post 138 individually controls the relative
movement of the femoral component 16 and the bearing component 132 with
the first guide portion 134 and the second guide portion 136, respectively. This
provides for increased adjustability in the relative articulating motion of the knee
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joint prosthesis 10NN while further maintaining a substantially full and

continuous contact area between the femoral component 16 and the floating
bearing 132 from extension to full flexion.

Referfing to Figures 14 - 20, there is shown a posterior stabilized
(PS) knee joint prosthesis 146 according to the teachings of a fifth preferred
embodiment of the present invention which is designed to provide adequate
stability in case of moderate deterioration or instability of the human knee. The
knee joint prosthesis 146 is shown in Figure 16 as being secured to a tibia 148
and a femur 150 of a surgically resected left knee joint, with the tibia 148 and the
femur 150 shown in phantom, and with the understanding that a suitable right
knee joint prosthesis can be similarly constructed. Here again, the knee joint
prosthesis 146 includes a femoral component 152, a tibial component 154 and a
floating tibial bearing 156.

The femoral component 152 is adapted to be secured to the distal
end of the femur 150 similar to the femoral component 16, shown in Figure 1.
The femoral component 152 includes a first condylar portion 158 and a second
condylar portion 160 that provides a first femoral bearing surface 162 and a
second femoral bearing surface 164, respectively (see Figure 17). Here again,
the first and second condylar portions 158 and 160 are inter-connected by an
inner condylar portion 166 that defines an inner condylar recess 168. The inner
condylar portion 166 is defined by first and second lateral sidewalls 170 and
172, anterior wall 174, posterior engagement member or cam 176 and top 178.
The top 178 may either be an open or closed top, depending upon the desired
configuration.

The femoral component 152 also includes an arcuate patellar
portion 180 which is disposed on the anterior surface of the femoral component
152. The patellar portion 180 is shaped to allow anatomical tracking of a natural
or prosthetic patella. Again, the patella prosthesis, which are compatible with
the present invention may be of varying shapes, such as round or dome shaped
and may be constructed from polyethylene, polyethylene with metal backing or
other suitable materials. Additionally, the femoral component 152 is preferably
formed as a unitary structure and cast from a biocompatible high strength alloy,
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such as cobalt-chromium-molybdenum alloy or other suitable biocompatible
material. The surfaces which do not contact the femur 150 are preferably highly
polished to provide smooth articulating bearing surfaces.

The tibial component 154 is substantially similar to the tibial
component 18 and is likewise adapted to be secured to the proximal end of the
tibial 148 after the tibia 148 has been resected in a manner known in the art.
The tibial component 154 includes a substantially planar platform-like tibial tray
182 and an inferiorly extending tibial stem 184. The tibial stem 184 is adapted
to be received in a corresponding opening made by a surgeon in the longitudinal
center of the tibia 148. The tibial stem 184 is formed from a first planar member
186, which is positioned substantially perpendicular to the tibial plateau 182 and
a second planar member 188 which is positioned at a slight angle relative to the
perpendicular axis of member 186. Connecting member 186 with member 188
is a tapered member 190, which tapers at its distal end 192 to form a
substantially I-beam cross-section. The tibial tray 182 and the tibial stem 184
define a conically shaped bore 194. Here again, the tibial tray 182 and the tibial
stem 184 are preferably manufactured from cobalt-chromium-molybdenum, or
any other suitable material with the top of the tibial tray 182 being highly
polished to provide a substantially smooth tibial bearing surface 196.

The floating bearing 156 is positioned between the femoral
component 152 and the tibial component 154. The floating bearing 156 includes
a substantially planar inferior bearing surface 198 which slidably moves relative
to the highly polished tibial bearing surface 196. The floating bearing 156 also
includes a first superior articulating or bearing surface 200 and a second
superior articulating or bearing surface 202. Positioned between the first and
second bearing surfaces 200 and 202 is an elongated opening 204 that is
slidably positioned about a guide post 206. The opening 204 is defined by a
pair of opposed lateral sidewalls 208, a semi-circular or arcuate posterior
sidewall 210 and an ahterior sidewall 212 which has a pair of recessed lobes or
ears 214. Extending posteriorly from the opening 204 is a recessed area 216
positioned or located between the first bearing surface 200 and the second

bearing surface 202. The floating bearing 156 is also preferably formed from a

19



10

15

20

25

30

WO 02/34156 PCT/US01/45264

surgical grade, low friction, low wearing plastic, such as UHMWPE or other
suitable material. '

The center guide post 206 includes a substantially cylindrically
shaped outer peripheral sidewall 218 and a conically tapered sidewall 220. The
conically tapered sidewall 220 is operable to be nestingly received within the
conically tapered bore 194 to provide a friction fit formed by a Morse-type taper.
It should further be noted that guide post 206 may also be formed integral with
the tibial component 154. The guide post 206 is constructed from a combination
of a cobalt-chromium-molybdenum portion 222 and a molded polymer portion
224 formed from UHMWPE or other suitable material. The non-polymer portion
222 extends up to the floating bearing 156 so that the floating bearing 156
contacts the cobalt-chromium-molybdenum cylindrical sidewall 218. The
polymer portion 224 is molded to a post 226 and extends from above the
floating bearing 156 into the recess 168, also having the outer cylindrical
sidewall 218. The superior surface of the guide post 206 has an anterior
arcuate surface 228 and planar tapered superior sidewalls 230. The anterior
arcuate sidewall 228 reduces or eliminates impingement of the post 206 within
the inner condylar portion 166 during hyper-extension of the knee joint
prosthesis 146. The cylindrical sidewall 218 also includes a posterior planar
sidewall portion 231, further discussed herein.

Extending through the center guide post 206 is a substantially
cylindrical axial bore 232 having a stepped shoulder 234. The stepped shoulder
234 forms a retention mechanism to retain a threaded bolt 236 within the axial
bore 232. In this regard, the non-polymer portion 222 of the guide post 206 is
machined and tooled in the configuration shown. The threaded bolt 236 which
includes a head 238 having a hexagonal drive 240 is then inserted into the bore
232. Thereafter, the polymer portion 224 is molded over the elongated post 226
with the subsequent bore 232 being formed therein to create the shoulder 234.
The shoulder 234 captures or retains the bolt 236 within the non-polymer portion
222 of the center guide post 206. In this way, éhould the bolt 236 ever become
loosened from threaded bore 242, it will not be free to enter the articulating area
of the knee joint prosthesis 146. Thus, to rigidly secure the center guide post
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206, the tapered sidewall 220 is matingly received within the tapered bore 194
and the bolt 236 is threadably engaged within bore 242 to securely hold the
centering guide post 206 relative to the tibial component 154.

Referring to Figure 21, another embodiment of a centering post
244 is shown. In this regard, like reference numerals will be used to identify like
structures with respect to the centering post 206. The centering post 244 is
substantially similar to the centering post 206, except that the non-polymer
portion 222 of the cylindrical sidewall 218 includes a pair of arcuate lobes or
ears 246 which extend anteriorly from the post 244. The arcuate lobes 246
extend anteriorly in the region of the floating bearing 146 and do not extend up
beyond this region into the recess 168 of the femoral component 152, thereby
providing two guide portions or regions in the guide post 244. It should also be
noted that the arcuate lobes 246 may also extend posteriorly and achieve
substantially the same level of rotational constraint as the anterior extending
lobes 246. The guide post 244 also includes a posterior planar sidewall 248
extending throughout the length of the sidewall 218. This planar sidewall region
248 inhibits contact of the post 244 relative to the posterior sidewall 210 of the
opening 204 formed within the bearing 156. In this regard, by preventing
contact at the posterior most portion of the opening 204 where the thickness of
the bearing wall is the thinnest, this disburses the force imparted by the post 244
to the thickest regions of the bearing 156, thereby enhancing distribution of the
engagement force between the post 244 and the bearing 156.

The guide post 244 enables the bearing 156 to move anterior-
posterior (A-P), as well as enables rotational movement of the bearing 156
relative to the tibial component 154, similar to the guide post 206. However, by
providing the additional arcuate lobes 246, rotational movement is substantially
limited to about +/- 15°. In this regard, upon rotating the bearing 156 relative to
the fixed post 244, the lateral sidewall 208 of the opening 204 will engage one of
the arcuate lobes 246 upon rotation of about 15°, thereby preventing further
rotation of the bearing member 156 relative to the guide post 244. This provides
a more constrained knee joint prosthesis 146 as compared to the guide post

206. Therefore, by simply switching the guide post 206 with the guide post 244,

21



10

15

20

25

30

WO 02/34156 PCT/US01/45264

the rotational translation of the knee joint prosthesis 146 can be changed or
constrained to about +/-15°, while still providing the same A-P translation.

Referring now to Figure 22, a guide post 244’ is shown in use with
the bearing 156 having a different shaped opening 250. In this regard, the
opening 250 includes an anterior sidewall 252, a posterior sidewall 254 and a
bair of angled lateral sidewalls 256. The angled lateral sidewalls 256 narrow the
opening 250 posteriorly and widen the opening 250 anteriorly. With this
configuration, when the knee joint prosthesis 146 is in extension, the guide post
244’ somewhat engages the posterior sidewall 254 with the arcuate lobes 246

-substantially aligning with the angled lateral sidewalls 256, such that there is
little or no rotation of the bearing 156 relative to the post 244’ in extension. As
there is flexion of the femoral component 152 relative to the tibial component
154, the bearing 156 is forced posteriorly, further discussed herein, such that the
guide post 244’ enters the widened recessed area between the lateral sidewalls
256. As the bearing 156 is forced further posteriorly, further rotational freedom
of movement is provided for the bearing 156 relative to the guide post 244’, as
well as medial to lateral movement during this A-P translation, thereby providing
a less constrained knee joint prosthesis 146 with increased flexion. This type of
constraint closely mimics an anatomical knee joint. Therefore, by simply
changing the style bearing component or opening formed within the bearing
156, varying constraint may be achieved.

Referring back to Figures 17 and 18, the articulating bearing
surfaces 162 and 164 of the first and second condyles 158 and 160 of the
femoral component 152 are shown cooperating with the bearing surfaces 200
and 202 of the floating bearing 156. Each condyle 158 and 160 of the femoral
component 152 has a polycentric bearing surface 162 and 164, respectively
along the sagittal plane. In this regard, each bearing surface 162 and 164 is
defined by a large anterior radius 260 and a smaller posterior/distal radius 262.
Point 264 is located just anterior the contact area of the floating bearing 156.
Because of this, the bearing surfaces 200 and 202 of the floating bearing 156
are formed with a single radius along the sagittal plane that corresponds to the
posterior/distal radius 262. The posterior radius 262 of the condyles 158 and
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160 extends up to point 264 cutting into a region of the condyles 158 and 160 to
form a pair of opened anterior cavities or regions 268. These opened cavities
268 are positioned above the contact areas of the floating bearing 156 in
extension and engage stop regions 270 of the floating bearing 156 during hyper-
extension. Correspondingly, the bearing 156 further includes inner regions 272
which engage the inner regions 274 of the condyles 158 and 160 only during
hyper-extension. Thus, in extension, the opened anterior cavities 268 are
positioned above the stops 270 to eliminate conformity in this region, thereby
substantially reducing soft tissue impingement in this area. Contact between the
stop region 270 and the anterior cavities 268 only occur during hyper-extension
of the knee joint prosthesis 146.

Each bearing surface 162 and 164 of the condyles 158 and 160
are also arcuately shaped with a constant radius 276, along the coronal plane.
Correspondingly, the bearing surfaces 200 and 202 of the floating bearing 156
are likewise, formed from a similar constant radius 278 along the coronal plane
of the floating bearing 156. Each of the radii 276 and 278 congruently mate with
one another to provide a large surface contact area along the coronal plane
which increases as flexion increases. In this regard, referring to Figures 20a
and 20b, the contact area on the floating bearing 156 with the condyle bearing
surfaces 162 and 164 in extension are shown shaded in Figure 20a. It can
clearly be observed that a portion of the bearing surfaces 200 and 202 of the
floating bearing 156 are in contact with the condyles 158 and 160, except for the
stop areas 270 and the inner areas 272, which are only engaged in hyper-
extension. In Figure 20b, the contact area along the floating bearing is shown
shaded during flexion of 18° to 110° which illustrates that the contact area
increases during flexion to provide further support and less wear of the bearing
156. This surface contact along both the sagittal and coronal planes
substantially evenly disburses stresses between the femoral component 152
and the floating bearing 156.

| Referring again to Figure 19, a top view of the assembled tibia
component 154, along with the floating bearing 156 is shown. In this regard, the
floating bearing 156 has an outer peripheral wall 280 which is substantially
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concentric with the outer peripheral wall 282 of the tibial tray 182. The outer
peripheral wall 280 of the floating bearing 156 also includes a pair of posterior lip
extensions 284 which extend out along the bearing surface 198 of the floating
bearing 156 (see Figure 18). This pair of lip extensions 284 eliminates
undesirable moment arms as the femoral component 152 moves posterior and
rolls up the posterior portion of the center guide post 206 during exireme flexion
(see Figure 23d). In other words, by having the superior articulation or bearing
surfaces 200 and 202 extend less posteriorly than the inferior articulation or
bearing surface 198, the undesirable moment arm about the floating bearing
156 is eliminated. lt should also be noted that a chamfer on the superior surface
of the floating bearing 156 may also achieve this or any other configuration as
long as the inferior articulation extends posteriorly more than the superior
articulation. Therefore, the floating bearing 156 is substantialiy inhibited from
tilting superiorly based upon the moment arms generated upon such flexion.
With the floating bearing 156 positioned atop the tibial tray 182 in extension, the
guide post 206 is positioned substantially posteriorly of the opening 204, such
that the posterior stabilized knee joint prosthesis 146 provides anterior and
posterior movement and rotational movement of the floating bearing 156 relative
to the tibial component 154. Also the femoral component 152 pfovides
rotational movement along the sagittal plane relative to the floating bearing 156,
as well as varus and valgus movement relative to the floating bearing surface
156. It should further be noted that by simply changing the post configuration or
the opening configuration, various types of constraints may be easily
accommodated.

Finally referring to Figures 23a-23d, partial sagittal sectional views
of the posterior stabilized (PS) knee joint prosthesis 146 illustrating the
movement of the femoral component 152 and the floating bearing 156 relative to
the tibial component 154 are shown from extension in Figure 23a to flexion of
110° in Figure 23d. In Figure 23a, the posterior stabilized (PS) knee joint
prosthesis 146, both anteriorly and posteriorly, is inherently stable at full
extension when the patient is standing. In this position, the first and second
femoral bearing surfaces 162 and 164 are nested within the first and second
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tibial bearing surfaces 200 and 202 of the floating bearing 156, respectively.
Additionally, the stop portions 270 are not in contact with the anterior cavities
268 in the femoral component 152 to inhibit soft tissue impingement in this
region during extension. At 0° flexion, the anterior surface 286 and the posterior
surface 288 of the guide post 206 is generally not in engagement with the
anterior sidewall 212 or the posterior sidewall 210 of the opening 204 or with the
posterior cam 176 or the anterior wall 174 of the inner condylar portion 166.
Should the knee joint prosthesis 146 undergo a large hyper-extension
(approximately 10°), the anterior surface 286 of the guide post 206 would
engage the anterior sidewall 174 of the inner condylar portion 166. The pair of
anterior cavities 268 of the femoral component 152 would also engage the stops
270 of the bearing 156, while the inner condylar bearing surfaces 274 would
engage the inner surfaces 272 of the floating bearing 156. This engagement will
avoid posterior dislocation of the femoral component 152 relative to the tibial
component 154.

As flexion of the knee joint prosthesis 146 occurs, the posterior
cam 176 will generally engage the posterior side 288 of the post 206 at about
40° of flexion, as shown in Figure 23b. Before this engagement, the femoral
component 152, the tibial component 154 and the floating bearing 156 is
generally most unrestricted, such that the femoral component 152 is permitted
to translate in the sagittal plane along with the floating bearing 156 relative to the
tibial component 154. Upon engagement of the cam 176 relative to the
posterior side 288 of the post 208, the floating bearing 156 rolls back posteriorly
relative to the tibial tray 182. This causes the floating bearing 156, having
bearing surface 198, to slide relative to the bearing surface 196 of the tibial tray
182. While this forced rollback of the floating bearing 156 is occurring, the
bearing surfaces 162 and 164 of the femoral component 152 are nestingly
received within the bearing surfaces 200 and 202 of the floating bearing 156
(shown highlighted in Figure 20b).

As flexion continues to about 90°, shown in Figure 23c, a forced
roliback of the floating bearing 156 relative to the tibial tray 182 continues to

occur while the contact area between the femoral component and floating
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bearing increases as shown in Figure 20b. Upon flexion reaching about 110°,
the femoral component 156 moves posteriorly and rolls up upon the posterior
side 288 of the guide post 206 reducing the contact area between the femoral
component 152 and the bearing 156. The posterior lip extension 284 prevent
the floating bearing 156 from flipping up or tipping superiorly during this phase of
flexion by reducing the moment arm about the contact point of the posterior cam
176 to the contact surface between the femoral component 152 and the floating
bearing 156.

As can be observed from Figures 23a - 23d, forced rollback
provided by the engagement of the fixed modular guide post 206 with the cam
176 provides a surface contact area between the femoral component 152 and
the floating bearing 156 which increases as flexion increases (see Figures 20a -
20b), until extreme flexion (i.e., > 110°). Moreover, by providing engagement of
the cam 176 with the guide post 206 at about 40° of flexion, wear on the guide
post 206 is substantially reduced because the post/cam contact occurs after the
loading phase of normal gait. In addition, by delaying the cam engagement until
after the loading phase of gait, the cam 176 contacts the guide post 206 closer
to the tibial/femoral articulation or lower along the guide post 206. This lower
contact point reduces the moment arm on the guide post 206, and therefore, the
stresses on the guide post 206. It should further be noted that the guide post
206 maintains the position of the bearing 156 from 0° to 40° of flexion since tibial
or femoral congruency is maintained and the bearing cannot slide forward with
the posterior surface of the opening, engaging the posterior side 288 of the post
206. Finally, since the highest load placed on the quad mechanism or muscle
occurs during stair climbing or after 40° of flexion and the cam 176 engages the
post 206 at 40°, this forces the rollback to maintain at least physiological rollback
and extension moment arm values, thereby enabling patients to perform high
demand activities without altering their gait or posture to compensate for a
compromised quad mechanism.

The foregoing discussion discloses and describes merely
exemplary embodiments of the present invention. One skilled in the art will

readily recognize from such discussion, and from the accompanying drawings
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and claims, that various changes, modifications and variations can be made
therein without departing from the spirit and scope of the invention as defined in
the following claims.
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CLAIMS

What is Claimed is:

1. A knee joint prosthesis for replacing an articulating knee

portion of a femur and a tibia, said knee joint prosthesis comprising:

a femoral component having an engagement member, a first
femoral bearing surface and a second femoral bearing surface;

a tibial component having a tibial bearing surface;

a guide post extending from said tibial component and operable to
be engaged by said engagement member of said femoral component; and

a bearing member having a first bearing surface operable to
articulate with said first femoral bearing surface, a second bearing surface
operable to articulate with said second femoral bearing surface, and a third
bearing surface operable to articulate with said tibial bearing surface, said third
bearing surface extending further posteriorly than said first and second bearing
surfaces, wherein said bearing member is substantially inhibited from dislocating
upon flexion of said knee joint prosthesis.

2. The knee joint prosthesis as defined in Claim 1 wherein
said guide post includes a first guide portion having a first shape and a second
guide portion having a second shape, said first shape being different from said
second shape, said first guide portion operable to engage said'bearing member
to control the relative movement of said bearing member and said second guide
portion operable to engage said femoral component to control the relative
movement of said femoral component.

3. The knee joint prosthesis as defined in Claim 2 wherein
said first guide portion includes a pair of annularly positioned arcuate lobes
operable to limit rotational movement of said bearing member relative to said
tibial component.

4. The knee joint prosthesis as defined in Claim 3 wherein
said bearing member defines an opening passing through said bearing member,
said opening defined by an anterior sidewall, a posterior sidewall, and a pair of
lateral sidewalls that widen said opening anteriorly.
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5. The knee joint prosthesis as defined in Claim 1 wherein
said bearing member includes a pair of posterior lip extensions, each positioned
posterior to said first and second bearing surfaces, respectively.

6. The knee joint prosthesis as defined in Claim 1 wherein
said guide post is removably secured to said tibial component.

7. The knee joint prosthesis as defined in Clairﬁ 6 wherein
said guide post further includes a retention mechanism operable to retain and
inhibit a connecting bolt from separating from said guide post.

8. The knee joint prosthesis as defined in Claim 7 wherein
said retention mechanism is defined by a stepped shoulder within a bore
passing through said guide post.

9. A knee joint. prosthesis for replacing an articulating knee
portion of a femur and a tibia, said knee joint prosthesis comprising:

a femoral component having an engagement member, a first
femoral bearing surface and a second femoral bearing surface;

a tibial component having a tibial bearing surface;

a guide post extending from said tibial component and operable to
be engaged by said engagement member of said femoral component; and

a bearing member having a first bearing surface operable to
articulate with said first femoral bearing surface, a second bearing surface
operable to articulate with said second femoral bearing surface and a third
bearing surface operable to articulate with said tibial bearing surface, said
bearing member further defining an opening passing through said bearing
member and operable to receive said guide post through said opening in said
bearing member, wherein said guide post and said opening are configured to
substantially inhibit rotational movement of said bearing member relative to said
tibial component in extension while providing greater rotational freedom of said
bearing member relative to said tibial component as flexion of said knee joint
prosthesis increases.

10.  The knee joint prosthesis as defined in Claim 9 wherein
said opening is defined by an anterior sidewalll, a posterior sidewall and a pair of
lateral sidewalls, said pair of lateral sidewalls widening said opening anteriorly to
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provide for a larger anterior opening area, thereby providing less constraint of
the knee joint prosthesis as flexion increases.

11.  The knee joint prosthesis as defined in Claim 9 wherein
said guide post is removably secured to said tibial component.

12.  The knee joint prosthesis as defined in Claim 11 wherein
said guide post further includes retention mechanism operable to retain and
inhibit a connecting bolt from separating from said guide post.

13.  The knee joint prosthesis as defined in Claim 12 wherein
said retention mechanism is defined by a stepped shoulder within a bore
passing through said guide post.

14.  The knee joint prosthesis as defined in Claim 13 wherein
said guide post includes a first guide portion having a first shape and a second
guide portion having a second shape, said first shape being different from said
second shape, said first guide portion operable to engage said bearing member
to control the relative movement of said bearing member and said second guide
portion operable to engage said femoral component to control the relative
movement of said femoral component.

15.  The knee joint prosthesis as defined in Claim 14 wherein
said first guide portion includes a pair of annularly positioned arcuate lobes
operable to limit rotational movement of said bearing member relative to said
tibial component.

16.  The knee joint prosthesis as defined in Claim 9 wherein
said bearing member further includes a posterior lip extension extending said
third bearing surface posteriorly.

17.  The knee joint prosthesis as defined in Claim 9 wherein
said tibial component includes a tibial plateau and a tibial stem, said tibial stem
having a substantially I-beam cross section at a distal tip of said tibial stem.

18. A knee joint prosthesis for replacing an articulating portion
of a femur and a tibia, said knee joint prosthesis comprising:

a femoral component having an engagement member, a first
femoral bearing surface and a second femoral bearing surface;

a tibial component having a tibial bearing surface;
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a guide post extending from said tibial component and operable to
be engaged by said engagement member of said femoral component, said
guide post including a pair of lobes extending from said guide post; and

a bearing member having a first bearing surface operable to
articulate with said first femoral bearing surface, a second bearing surface
operable to articulate with said second femoral bearing surface, and a third
bearing surface operable o articulate with said tibial bearing surface, said
bearing member further defining an opening passing through said bearing
member, wherein said pair of lobes are operable to engage a sidewall defining
said opening to control rotational movement of said bearing member relative to
said tibial component.

19.  The knee joint prosthesis as defined in Claim 18 wherein
said guide post is removably secured to said tibial component.

20. The knee joint prosthesis as defined in Claim 19 wherein
said guide post further includes a retention mechanism operable to retain and
inhibit a connecting bolt from separating from said guide post.

| 21.  The knee joint prosthesis as defined in Claim 18 wherein
said pair of lobes extend anteriorly.
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