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LOW PROFILE MOBILE/FIXED PROSTHETIC KNEE SYSTEMS

TECHNICAL FIELD
{6001} The present disclosure relates generally to an orthopaedic prosthesis, and
roore particularly to a knee prosthesis. Specifically, the present disclosure relates to the

tibial and bearing components of a knee prosthesis system,

BACKGROUND

{6002} Movement {e.g., flexion and extension} of the natural human knee
involves movements of the fomur and the tibia.  Specifically, during flexion and
extension, the distal end of the formir and the proximal end of the tibia articulate relative
to one another through a series of complex movements. Damage {c.g., trauma} or discase
can deteriorate the bones, articular cartilage, and ligaments of the knce, which can
altimately affect the ability of the natural knee to function in such a manner. As a resuit,
knee prostheses have been developed and implanted into surgically prepared ends of the
femur and tibia,

{0863 A typical knec prosthesis for a total knee replacement inchudes, for
cxample, a tibial component or tibial tray coupled to the patient’s tibia, a fomoral
component coupled to the patient’s femur, and a bearing component {or tibial insert)
positioned between the tibial tray and the fomoral component and including a bearing
surface to accomunodate the condyles of the femoral component.  In some situations, it

may be desirable that the tibial insert rotate relative to the tibial tray. Such rotation more
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closely replicates the rootion of the patient’s natural anatomy. In other cases, however, i
may be desirable to prevent the tibial insert from rotating relative to the tibial tray. For
example, various ligaments that support the knee may be compromised or damaged. In
such a case, rotation of the tibial nsert relative to the tibial tray may create an unstable
knee. As such, a surgeon will decide on a case-by-case basis whether to use a rotating or
non-rotating {fixed} tibial assembly.

{8084 Although all-polymer tibial components arc available, commonly used
tibial trays and tibial bearing components generally are designed so that the bearing
component, whether fixed or rotating, is supported on a solid metal tray surface. The
thickness of such an assembly of a tibial tray and bearing will require the removal of a
certain amount of bone from the proximal tibia. Since preservation of healthy native
bone is desirable in total knee replacoement surgery, it is desirable to minimize the amount
of bone required to be removed to accommodate the thickness of the tibial component.
On the other hand, maintaining adequate propertics of the tibial bearing requires that the
bearing have some minimal thickness. Accordingly, it is desirable to provide a knee
prosthesis system where the thickness of the tibial implant component ts decreased while
maintaining adequate thickness of the polymer bearing coraponent.

[6065] In addition, it is desirable to provide a knce prosthesis system that allows
for intraoperative flexibility in sclecting the appropriate size and type (fixed or mobile) of

components after the bone surface has been prepared.

SUMMARY
[6006] According to onc aspect, the present invention provides a knee prosthesis

system comprising a femoral component and a tibial compouent.  The femoral
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component has medial and lateral condyles with curved articulating surfaces. The tibial
component comprises a frame, a first medial bearing component and a separate first
lateral bearing component. The frame has an anterior portion, g posterior portion, a
medial portion extending between the anterior portion and the posterior portion, a lateral
portion gxtending between the anterior portion and the posterior portion, a central portion
extending between the anterior portion and the posterior portion and a stem extending
distally from the central portion. The stem has a central longitudinal axis and an outer
surface tapering distally toward the central longitudinal axis. The anterior, posterior,
medial, lateral and central portions define spaced first medial and first lateral openings.
The first medial opening extends from the medial portion of the first frame to the central
portion of the first frame and the first lateral opening extends from the lateral portion of
the first frame to the central portion of the first frame. The anterior, posterior, medial and
central portions of the frame have side walls facing the medial opening and side walls
facing the lateral opening. The first medial bearing component inchides a proximal
bearing surface, a distal surface, a peg extending distally from the distal surface and side
walls extending between the proximal bearing surface and distal surface; the proximal
bearing surface 18 sized and shaped to articulate with the curved articulating surface of
the medial condyle of the femoral component. The first lateral bearing component
includes a proximal bearing surface, a distal surface, a peg extending distally from the
distal surface and side walls extending between the proximal bearing surface and distal
surface; the proximal bearing surface i3 sized and shaped to articulate with the curved
articulating surface of the lateral condyle of the femoral component. The first medial
bearing component is sized and shaped to fit within the first medial opening in the furst
frame with the side walls of the first medial bearing component juxtaposed with the side

walls of the first frame facing the first medial opening. The first lateral bearing
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component is sized and shaped to fit within the first lateral opening in the first frame with
the side walls of the first lateral bearing component justaposed with the side walls of the
first frame facing the first lateral opening. The side walls of the first medial bearing
component, first lateral bearing component and first frame having complementary
locking members to sclectively lock the first medial bearing component in the first
medial opening and the first lateral bearing component in the first lateral opening. The
first frame and first medial bearing component and first lateral bearing component can be
assembled with the first medial bearing component received within the first medial
opening so that the side walls of the first medial bearing component and side walls of the
first frame surrounding the medial opening lock together to sclectively fix the first medial
bearing component to the first frame and so that the side walls of the first lateral bearing
component and side walls of the first frame surrounding the first lateral opening lock
together to selectively fix the first lateral bearing component to the first frame.

{86071 In a more particular embodiment, multiple medial and lateral bearing
components are provided having different thicknesses. In this embodiment, the first
medial bearing component has a minimum thickness between the proximal  bearing
surface and the distal surface and the first lateral bearing component has a minimum
thickness between the proximal bearing surface and the distal surface. A second medial
bearing component includes a proximal bearing surface, a distal surface, a peg extending
distally from the distal surface and side walls extending between the proximal bearing
surface and distal surface; the proximal bearing surface is sized and shaped to asticulate
with the curved articulating surface of the medial condyie of the femoral component.
The second medial bearing component has a minimum thickness greater than the
minimum thickness of the first medial bearing component. A sccond lateral bearing

component includes a proximal bearing surface, a distal surface, a peg extending distally
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from the distal surface and side walls extending between the proximal bearing surface
and distal surface; the proximnal bearing sorface is sized and shaped to articulate with the
curved articulating surface of the lateral condyle of the fomoral component. The second
lateral bearing component has a minimum thickness greater than the minimum thickness
of the first lateral bearing component. The side walls of the second medial bearing
component and second lateral bearing component have locking members complementary
to the locking members of the first frame to selectively lock the second medial bearing
component in the first medial opening and the second lateral bearing component in the
first lateral opening. The first frame and second medial bearing component and second
lateral bearing component can be assembled with the second medial bearing component
received within the medial opening so that the side walls of the second medial bearing
component and side walls of the first frame surrounding the medial opening lock together
to selectively fix the second medial bearing component to the first frame and so that the
side walls of the second lateral bearing component and side walls of the first frame
surrounding the lateral opening lock together to selectively fix the second lateral bearing
component to the first frame.

{BG08] Morge particularly, various combinations of bearings may be used with the
system described in the preceding paragraph.  For example, the first frame could be
assembled with the first medial bearing component locked in place in the first medial
opening and the second lateral bearing component locked i place in the first lateral
opening.  Alternatively, the first frame could be assembled with the sccond medial
bearing component locked in place in the first medial opening and the first lateral bearing
component locked in place in the first lateral opening. Alternatively, the first frame could
be assembled with the first medial bearing component locked in place in the first medial

opening and the first lateral bearing component locked in place in the first lateral
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opening. In addition, the first frame could be assembled with the second medial bearing
component locked 1o place in the first medial opening and the second lateral bearing
component locked in place in the first lateral opening.  Additional variations are possible
if additional bearing components are provided.

{66091 In another more particular embodiment, the knee prosthesis systom allows
the surgeon to opt to use a mobile bearing design. In this embodiment, a tibial basc plate
is provided. The tibial base plate includes a proximal surface and a distal surface, a stem
extending distally from the distal surface, a curved medial keel cxtending distally from
the distal surface, a curved lateral keel extending distally from the distal surface, a curved
medial receptacie in the proximal surface corresponding in shape and position with and
extending into the curved medial keel, a curved lateral receptacie in the proximal surface
corresponding in shape and position with and extending into the curved lateral keel and a
central receptacle in the proximal surface extending into the stem.  An assembly of the
first frame and the first medial bearing component and first lateral bearing component is
rotatably mountable on the tibial base plate with the stem of the first frame received in
the central receptacie and the peg of the medial bearing component received in the curved
medial receptacle and the peg of the lateral bearing component received in the curved
lateral receptacle. The pegs and curved medial receptacie and curved lateral receptacle
are sized and shaped so that the pegs of the first medial bearing component and first
lateral bearing component can travel along curved paths as the first frame and first medial
bearing component and first ateral bearing component rotate on the tibial base plate.
{60186] In another more particular aspect, the first frame has a proximal surface

and a distal surface. When assembled with the first frame, the pegs of the first medial
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and first lateral bearing compounents exicnd beyond the level of the distal surface of the
frame. In this embodiment, the distal surfaces of the first medial and lateral bearing
components may be planar so that when assembled with the first frame, the distal
surfaces of the first medial and lateral bearing components also extend distally beyond
the level of the distal surface of the first frame. In a particular embodiment, the distal
surface of the first frame lies in a distal plane and includes surfaces of the anterior
portion, posterior portion, medial portion and central portion of the first frame, and the
stem is the only part of the frame that extends beyond this distal plane.

{66111 In another particular embodiment of the embodiment described in the
preceding paragraph, the knee prosthesis may further comprise a tibial base plate. The
tibial basc platc may include a proximal surface, a distal surface, a stem extending
distally from the distal surface, a curved medial keel extending distally from the distal
surface, a curved lateral keel extending distally from the distal surface, a curved medial
receptacic 1o the proximal surface corresponding in shape and position with and
extending into the curved medial keel, a curved lateral receptacle in the proximal surface
corresponding in shape and position with and extending into the curved lateral keel and a
central receptacle in the proximal surface extending into the stern. An assembly of the
first frame and the first medial bearing corpounent and first lateral bearing component 8
rotatably mountable on this tibial base plate with the stem of the first frame received in
the central receptacle, the peg of the first medial bearing component received in the
curved medial receptacle, the peg of the first lateral bearing component received in the

curved lateral receptacle, the distal surface of the first medial bearing component
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contacting the proximal surface of the tibial base plate, the distal surface of the first
lateral bearing component contacting the proximal surface of the tibial base plate, and the
plane of the distal surface of the tibial frame is spaced from the proximal surface of the
tibial base plate. In this embodiment, the pegs and curved medial receptacie and curved
lateral receptacle are sized and shaped so that the pegs of the first medial bearing
component and first lateral bearing component can travel along curved paths as the first
frame and first medial bearing component and first lateral bearing component rotate on
the tibial basce plate.

{6612} In another particular embodiment, the knee prosthesis system includes a
second tibial component comprising a sccond frame, a second medial bearing component
and a sccond lateral bearing component. Like the first frame, the sccond frame has an
anterior portion, a posterior portion, a medial portion extending between the anterior
portion and the posterior portion, a lateral portion extending between the anterior portion
and the posterior portion, a central portion extending from the anterior portion to the
posterior porfion, and a stem extending distally from the central portion. The stem has a
central longttudinal axis and an outer surface tfapering distally toward the ceniral
longitudinal axis. The anterior, posterior, medial, lateral and central portions define
spaced medial and lateral openings. The medial opening extends from the medial portion
of the second frame to the central portion of the frame and the lateral opening extends
from the lateral portion of the sccond frame to the central portion of the second frame.
The anterior portion, medial portion and central portion having side walls facing the

medial opening and side walls facing the lateral opening. The first tibial component has a
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raximurn medial-lateral dimension at the medial and lateral portions of the frame and a
maximum central anterior-posterior dimension along the central portion. The second
tibial component has a maximum medial-lateral dimension at the medial and lateral
portions of the frame and a maximum central anterior-posterior dimension along the
central portion. The maximum medial-lateral dimension of the second tibial component
is greater than the maximum medial-lateral dimension of the first tibial component. The
sccond medial bearing component includes a proximal bearing surface, a distal surface, a
peg extending distally from the distal surface and side walls cxtending between the
proximal bearing surface and distal surface. The proximal bearing surface is sized and
shaped to articulate with the curved articulating surface of the medial condyle of the
sceond femoral component. The second lateral bearing component includes a proximal
bearing surface, a distal surface, a peg cxtending distally from the distal surface and side
walls cxtending between the proximal bearing surface and distal surface, the proximal
bearing surface being sized and shaped to articulate with the curved articulating surface
of the lateral condyle of the second femoral component. The second medial bearing
component is sized and shaped to fit within the medial opening in the second frame with
the side walls of the second medial bearing coroponent juxtaposed with the side walls of
the frame facing the medial operung. The second lateral bearing component s sized and
shaped to fit within the lateral opening tn the second frame with the side walls of the
lateral bearing component juxtaposed with the side walls of the second frame facing the
lateral opening. The side walls of the second medial bearing component, second lateral

bearing component and second frame have complementary locking members to
B
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selectively lock the second medial bearing component in the medial opening and the
second lateral bearing component in the lateral opening. The second frame and second
medial and second lateral bearing components can be assembled with the second medial
bearing component received within the second medial opening so that the side walls of
the second medial bearing component and side walls of the second frame swrrounding the
second medial opening lock together fo selectively fix the second medial bearing
component to the sccond frame and so that the side walls of the second lateral bearing
component and side walls of the second frame surrounding the sccond lateral opening
lock together to sclectively fix the second lateral bearing component to the second frame.

{6013} In the embodiment described in the preceding paragraph, the peg of the
first medial bearing component may have the same size and shape as the peg of the
sceond medial bearing component and the peg of the first lateral bearing member may
have the same size and shape as the peg of the sceond lateral bearing member. 1n this
embodiment, the distance from the central longitudinal axis of the stem of the first frame
to a point on the peg of the first medial bearing component is the same as the distance
from the central longitudinal axis of the stem of the second frame to a corresponding
point on the peg of the second medial bearing compounent when the first medial bearing
component is asserobled with the first frame and the second medial bearing component is
assembled with the sccond frame. In addition, in this embodiment the distance from the
central Jongitudinal axis of the stem of the first frame to a point on the peg of the first
lateral bearing component is the same as the distance from the central longitadinal axis of

the stem of the second frame to a corresponding point on the peg of the second lateral
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bearing component when the first lateral bearing component is assembled with the first
frame and the second lateral bearing component is assembled with the second frame.

[8014] In the embodiment described in the preceding paragraph, the system may
further comprise a pair of differently sized tibial base plates that may be used to create a
mobile bearing prosthesis. Each tibial base plate in this embodiment includes a proximal
surface, a distal surface, a stem extending distally from the distal surface, a curved medial
keel extending distally from the distal surface, a curved lateral keel extending distally
from the distal surface, a curved medial receptacie in the proximal surface corresponding
in shape and position with and extending into the curved medial keel, a curved lateral
receptacie in the proximal surface corresponding in shape and position with and
extending into the curved lateral keel and a central receptacle in the proximal surface
extending into the stem. In this cmbodiment, an assembly of the first frame and the first
medial bearing component and first lateral bearing component is rotatably mountablc on
cach tibial base plate with the stermn of the first frame received in the central receptacle of
the tibial base plate and the peg of the medial bearing component received in the curved
medial receptacle and the peg of the lateral bearing component received in the corved
lateral receptacle.  The pegs and cach curved medial receptacle and curved lateral
receptacie are sized and shaped so that the pegs of the first medial bearing coraponent
and first lateral bearing component can travel along curved paths as the first frame and
first medial bearing component and first lateral bearing component rotate on each tibial
base plate. The distance from the central longitudinal axis of the stem of the first tibial

base plate to a point on the medial keel of the first tibial base plate is the same as the
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distance from the central longttudinal axis of the stem of the sccond tibial base plate to a
corresponding point on the medial keel of the second tibial base plate. In addition, the
distance from the central longitudinal axis of the stem of the first tibial base plate to a
point on the fateral keel of the first tibial base plate is the same as the distance from the
central fongitudinal axis of the stem of the second tibial base plate to a corresponding
point on the lateral keel of the second tibial base plate. Iu this embodiment, the first tibial
basc plate may have a maximum medial-lateral dimension and the second tibial basc

plate may have a greater maximum medial-lateral dimension.

BRIEF DESCRIPTION OF THE DRAWINGS

{6615] The detailed description particularly refers to the following figures, in
which:

{B016] FIG. 1 s a perspective view of a fixed bearing knee prosthesis;

{6017} FIG. 2 s a perspective view of a mobile-bearing knee prosthesis utilizing

the fixed bearing knee prosthesis of FIG. 1;

{0018] FiG. 3 is a top view of the tibial component of the mobile-bearing knee
prosthesis of FIG. 2;

{0019] FI(3. 4 is a cross-section of the tibial component of FIG. 3, taken along
ine 4-4 of FIG. 3;

{30281 FI(. § is a cross-section similar to FIG. 4, showing only the tibial frame of
the tibial component of FIGS. 1-4;

{00211 FIG. 6 i3 cross-section similar to FIG. 4, showing only the medial and

lateral bearing components of the tibial component of FIGS, 1-4;
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[6022] FIG. 7 is cross-section simatlar to FIG. 4, showing only the tibial base plate
of the tibial component of FIGS. 2-4;
[{6023] FIG. 8 is an cxploded perspective view of the tibial component of FIG. 2;
{8624} FI1G. 9 is a cross-section similar to FIG. 4, showing only an asscmbly of

the tibial frame and tibial bearing components of the tibial component of FIGS. 1-4;
[6025] FIG. 10 is cross-section similar to FIG. 4, showing the assembly with two
different thicknesses of bearing components;

[6026] FIG. 11 is a bottom view of the assembly of the tibial frame and bearing
components of the fixed bearing tibial component of FIG. 1

{60271 FiG. 12 a bottom view similar to FIG. 11 but showing a smaller size of
tibial frame and smaller sizes of bearing components;

{60281 FI(. 13 is a bottom view of the tibial base plate, showing the outlines of
multipie sizes of tibial base plates superimposed to ilhastrate the common size, shape and
position of the keels of the tibial base plates;

[6029] FIG. 14 18 a perspective view of a template that may be used to prepare the
tibia to receive the iltastrated tibial base plates and tibial frames;

{60306] FIG. 15 is a diagrammatic illustration of a drill and onc type of bit in use
with the template of FIG. 14 to create one of the medial and lateral grooves, with a
portion of the tibial basc plate being shown in cross-section (along line 15-15 of FIG. 14);
and

{8031 FIG. 16 1s a front view of one type of bit or reamer that may be used with
the template of FIG. 14 to create the central conical bore to receive the stem of either the

tibial frame or the tibial base plate.



WO 2015/095009 PCT/US2014/070269

-14-
DETAILED DESCRIPTION OF THE DRAWINGS
[8332] While the concepts of the present disclosure are susceptible to various
modifications and alternative forms, specific exemplary embodiments thereof have been
shown by way of cxample in the drawings and will herein be described in detail. It
should be understood, however, that there is no intent to limit the disclosure to the
particular forms disclosed, but on the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spinit and scope of the invention as defined
by the appended claims.
{00331 Terms representing anatomical references, such as anterior, posterior,
medial, lateral, proximal, distal, superior, inferior, etcetera, may be used throughout this
disclosure in reference to both the orthopaedic implants described herein and a patient’s
natural anatomy. Such terms have well-understood meanings in both the study of
anatomy and the ficld of orthopacdics. Use of such anatomical reference terms in the
specification and claims is intended to be consistent with their well-understood meanings
unless noted otherwise.
{80341 Referring now to FIG. 1, there is shown a knee prosthesis 10, The knee
prosthests 10 includes a fomoral component 12 and a tibial component 14. As described
i more detail below, the tibial component 14 compriscs an assembly of a frame 15, a
medial bearing 16 and a lateral bearing 17. The kace prosthesis 10 of FIG. 1 is a fixed
bearing knee prosthesis, meaning that no relative movement is intended to occur between
the tibia and the bearings 16, 17.
{6635] A mobile bearing knec prostheses is shown in FIG. 2 at 10A. In the

mobile bearing design, the femoral component 12 may be the same as that tllustrated in
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the fixed bearing design of FIG. 1. Morcover, the tibial frame 15, medial bearing 16 and
lateral bearing 17 may be the same as those illustrated in the fixed bearing design of FIG.
I. The mobile bearing design of the FIG. 2 embodiment differs from the fixed bearing
design of FIG. 1 in that the tibial component 14A of FIG. 2 also includes a tibial base
plate 18, described in more detail below.
EHIRTY The illustrated femoral component 12 includes two condylar articulation
surfaces: a medial condyle articulation surface 19 and a lateral condyle articulation
surface 20. The femoral component 12 is configured to be implanted into a surgically
prepared end of the patient’s fomur (not shown), and is configured to cmulate the
configuration of the patient’s natural femoral condyles.  As such, the lateral condyle
surface 20 and the medial condyle surface 19 are configured (e.g., curved) in a manner
which mimics the condyles of the natural fomur, The lateral condyle surface 20 and the
medial condyle surface 19 are spaced apart from onc another thercby defining an
intercondylar articulation surface 22 there between.  The mtercondylar articulation
surface 22 defines a patella groove shaped to receive and bear against a paiclia implant
component (not shown),
[8037] The femoral component 12 also includes bone-engaging surfaces 23, 2
opposite the articolation surfaces 19, 20, Some or all of the bone-engaging sorfaces 23,
25 may comprise porous metal {as described below) conducive to bony ingrowth.
Alternatively, in the embodiment of FIGS. 1-2, the bone-engaging surfaces of the femoral
component 12 may include cement pockets to factlitate comenting the component 1o the

bone.
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[B038] The ferooral component 12 of FIG. 1 15 a cruciate retaining coroponent,
afthough it should be understood that the principles of the present invention are
applicable to cruciate substituting prosthetic knee systems as well,

[6039] The femoral component 12 may include features of standard,
commercially available implants, such as those available from DePuy Orthopacedics, Inc.,
Warsaw, Indiana {and its affiliates}, as well as those available from other suppliers of
prosthetic knee systems. The fomoral component 12 may also include features described
in the following United States Patents and application, the disclosures of which are
incorporated by reference herein in their entireties: “Orthopacdic Knee Prosthesis Having
Controlled Condylar Curvature,” 1S, Pat. No. 823606, “Posterior Cruciate-Retaining
Orthopacdic Knec Prosthesis Having Controlled Condylar Curvature,” U.S. Pat. No.
§192498; “Orthopacdic Femoral Component Having Controlled Condylar Curvature,”
Ser. No. 12/165,579 {Docket No. DEP615IUSNP); “Posterior Stabilized Orthopaedic
Prosthesis,” U.S. Pat. No. B206451; and “Posterior Stabilized Orthopaedic Knee
Prosthesis Having Controlled Condylar Curvatare,” U.S. Pat. Wo. 8187335,

{00481 The articulation surfaces of the femoral component 12 may be constructed
from a biocompatible metal, such as stainless steel, titanium, cobalt chrome alloy or
titanium  alloy, although other materials, such as ceramic or a polymer (such as
polyetherether ketone or PEEK, for example), may also be used. Commeonly used alloys
include titanium alloy Ti-6A4V.

{30411 Turning now to the frame 15 of the tibial component 14, 144, the frame
15 includes an anterior portion 30, a posterior portion 32, a medial portion 34 extending

between the anterior portion 30 and the posterior portion 32, a lateral portion 36



WO 2015/095009 PCT/US2014/070269

-17-
extending between the anterior portion 30 and the posterior portion 32, a central portion
38 extending between the anterior portion 30 and the posierior portion 32 and a stem 40
extending distally from the central portion 38, The stem has a central longitudinal axis
42 and an outer surface tapering distally toward the central longitudinal axis,
{60421 The anterior portion 30, posterior portion 32, medial portion 34, lateral
portion 36 and central portion 38 of the frame 15 define spaced medial and lateral
openings 44, 46, The medial opening 44 extends from the medial portion 34 of the frame
15 to the central portion 38 of the frame 5. The lateral opening 46 cxiends from the
lateral portion 36 of the frame 15 to the central portion 38 of the frame 15, The medial
and lateral openings 44, 46 define through-holes surrounded by portions of the frame;
nothing extends across the openings 44, 46 in cither a medial-lateral or anterior-posterior
direction.
[6043] As shown in FIGS. 4-5, the anterior portion 30, posterior portion 32,
roedial portion 34 and central portion 38 of the frare 15 have side walls 48 facing the
roedial opening 44 and the anterior portion 30, posterior portion 32, lateral portion 36 and
central portion 38 have side walls 49 facing the lateral opening 46. These side walls 48,
49 have medial and lateral peripheral grooves 50, 52 that face into the medial and lateral
openings 44, 46. Each peripheral groove 530, 52 in the illustrated embodiment is
continuous, extending around the entire periphery of cach opening 44, 46, The peripheral
grooves 50, 52 in the illustrated embodiment are generally parallel to and spaced between
planes 54, 56 through the proximal and distal surfaces 53, 55 of the tibial frame 15.

{60441 The tibial frame 15 may be constructed from a biocompatible metal, such

as stainless steel, titantum, cobalt chrome alloy or titaniom alloy, although other
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materials, such as ceramic, may also be used. Alternative materials may be used as well,
such as a polymer {polyctherether ketone or PEEK) for example or ceramic.
{B045] The medial and lateral openings 44, 46 of the tibial frame 15 receive the
medial and lateral bearings 16, 17, These bearings 16, 17 have similar structurcs, and the
description below should be considered to apply to both bearings.
[{6046] The medial bearing coraponent 16 has a proxirnal bearing surface 60, a
distal surface 62, a peg 64 extending distally from the distal surface 62 and side walls 66
extending between the proximal bearing surface 60 and distal surface 62, The proximal
bearing surface 60 1s sized and shaped to articulate with the curved articulating surface 19
of the medial condyle of the femoral component 12,
{6047} The lateral bearing component 17 including a proximal bearing surface 61,
a distal surface 63, a peg 65 extending distally from the distal surface 63 and side walls
67 extending between the proximal bearing surface 61 and distal surface 63, The
proximal bearing surface 61 is sized and shaped to articulate with the curved articulating
surface 20 of the lateral condyle of the fomoral component 12,
{6048 In the iHustrated embodiment, the curved articulating surtaces defined by
the proximal bearing surfaces 60, 61 are concavely curved. t should be understood that
other shapes may be used. It should also be understood that the shapes of the medial and
lateral articulating surfaces may be different. For example, one articulating surface counld
have a greater curvature than the other; illustratively, one articulating surface could be
curved to substantially match the curvature of the articulating surface of the

corresponding femoral coraponent condyle and the other articulating surface could be
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flat, convex or only slightly concavely curved to not match the curvature of the
articulating surface of the corresponding femoral component condyle; in other words, the
conformity of the articulating surfaces may differ on the medial and lateral sides to allow
for internal and external rotation of the femoral component on the tibial bearings.

{0848] The bearing components 16, 17 are sized and shaped to fit within the
medial and lateral openings 44, 46 in the tibial frame 15, When assembled, the side walis
48, 49, 66, 67 of the frame 15 and bearings 16, 17 arc juxtaposed, with substantially no
gap betwoen the side walls 48, 49 of the frame 15 and the side walls 66, 67 of the bearing
components 16, 17,

{6856] The side walls 66, 67 of the illustrated medial and lateral bearing
components 16, 17 include peripheral flanges 68, 69. The illustrated flanges arc between
the proximal bearing surfaces 60, 61 and the distal surfaces 62, 63 and extend around the
entire periphery of cach bearing component 16, 17. The illustrated flanges 68, 69 arc
parallel to the planar distal surfaces 62, 63 of the bearing components 16, 17,

{00511 Together the flanges 68, 69 and the peripheral grooves 58, 52 define
complementary locking members fo selectively lock the medial bearing component 16 in
the medial opening 44 of the tibial frame 15 and the lateral bearing component 17 in the
lateral opening 46 of the tibial frame 15 when the components 15, 16, 17 are assembled.
Thus, the frame 15 and the bearing components 16, 17 can be assembled with the medial
bearing component 16 received within the medial opening 44 and the complementary
locking members 58, 68 locking together to selectively fix the medial bearing component

to the frame 15, Similarly, the frame 1S and the bearing components 16, 17 can be
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assembled with the lateral bearing component 17 received within the lateral opening 46
and the complementary locking members 52, 69 locking together to selectively fix the
lateral bearing component 17 to the frame 15. The complementary locking members 50,
52, 68, 69 may be sized and shaped for a snap-fit. It should be understood that the
iltustrated complementary locking members are provided as examples only;  other
locking members could be used, and the invention is not imited to any particular locking
mechanism unless expressly called for in the claims.

{60521 The bearings 16, 17 may be made of a polymeric material.  Suitable
polymeric materials for the bearings 16, 17 include ultrahigh molecular weight
polycthylene (UHMWPE). The UHMWPE may comprise a cross-linked material, for
cxample. Techniques for crosslinking, quenching, or otherwise preparing UHMWPE arc
described in numerous issued U.S. patents, cxamples of which include: U.S. Pat. No.
5,728,748 (and its counterparts) issued to Sun, et al; U.S. Pat. No. 5,879,400 issued to
Merrill et al; U.S. Pat. No. 6,017,975 wsued to Saum, et al.; U.S. Pat. No. 6,242,507
wssued to Saum et al; ULS. Pat. No. 6,316,158 issued to Saum et al; U.S. Pat. No.
6,228,900 issued to Shen et al.; U.S. Pat. No. 6,245,276 issued to McNulty et al.; and
U.S. Pat. No. 6,281,264 1ssued to Salovey et al. The disclosure of each of these US.
patents s incorporated by reference herein in thetr entireties. The UHMWPE of the
bearing material may be treated to stabilize any free radicals present therein, such as
through the addition of an antioxidant such as vitamin E. Techniques for stabilizing
UHMWPE with antioxidants are disclosed, for example, in U.S. Pat. Pub. No.

20070293647A1 (Ser. No. 11/805,867) and U.S. Pat. Pub. No. 20030212161A1 (Ser. No.
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10/ 258,762}, both entitled “Oxadation-Resistant And Wear-Resistant Polvethylenes For
Human Joint Replacements And Methods For Making Them,” the disclosures of which
are incorporated herein in their entireties. It should be understood that the present
fnvention 18 not limited to any particular UHMWPE material or to UHMWPE material
for the bearing components 16, 17 unless expressiy called for in the claims. It is expected
that other matertals for the bearings 16, 17 are or will become available that will be
useful in applying the principles of the present invention.

{80531 As shown illustratively in FIGS. 4 and 9, when the bearing components
16, 17 and tibial frame 15 are assembled, the distal surfaces 62, 63 and pegs 64, 65 of the
bearing components 16, 17 extond distally beyond the distal plance 56 of the tibial frame
15, In the embodiment of FIGS. 4 and 9, the distal surfaces 62, 63 of the two bearing
components 16, 17 lic in a common planc 70 that is parallcl to the distal plane 56 of the
tibial frame 15, and spaced from that planc 56 by a distance shown at “d” in FIGS. 4 and
9. When iroplanied on the resected tibial plateau (not shown), the distal surfaces 62, 63

~
/
I

of the bearing components 16, 17 will rest directly against the resected proximal tibial
surface and the distal surface 55 of the tibial frame 15 will be shghtly spaced above the
resected proximal tibial surface by the distance “d”. When used with the tibial base plate
18 for a rotating platform systern, the distal surfaces 62, 63 of the bearing components 16,
17 will rest directly on the proximal surface 80 of the base plate 1§, and the distal surface
35 of the tibial frame 15 will be spaced above the proximal surface 80 of the base plate
18 by the distance “d” to avoid these surfaces 55, 80 rubbing against cach other as the

frame 15 and bearings 16, 17 rotate on the plate I8,
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[6054] As shown i FIG. 11, the llusirated pegs 64, 65 each have a slightly
curved, clongated shape, with their concave surfaces facing inwardly. For the fixed
bearing embodiment of FIG. 1, the pegs 64, 65 are designed to be received within
openings created in the resected proximal tibial surface. The openings in the resccted
proximal tibial surface may be substantially complementary in size and shape 1o the pegs
64, 65, with room for bone cement to be received within the openings as well to fix the
assembled tibial component 14 to the tibia.

{6055 The tibial component 14 is also secured to the tibia by the stem 40 of the
tibial frame 15. When implanted, the stem 40 is received in a recess or opening formed
in the resected proximal tibial surface, with bone cement received in the opening to fix
the stem 40 to the tibia. If desired, the outer surface of the stem 40 may have cement
pockets or other structures to help fix the stem within the opening.

EHIREY Accordingly, the stem 40 and the pegs 64, 65 should be sized and shaped
to fill this function of sccuring the tibial component 14 to the tibia with no relative
rotation between the tibial component 14 and the tibia.

LHIRYS Although described above for cemented fixation, it should be anderstood
that the present invention may be used in cementless applications as well.

EHIRNS The same above-described assembly of the tibial frame 15 and bearing
components 16, 17 can be used for a mobile-bearing application by using the assembly of
FIG. 1 together with the tibial base plate 18 shown in FIG. 2.

EHES The tibial base plate 18 has a proximal surface 80, a distal swrface 82 and a

stem 84 extending distally from the distal swrface 82, The base plate I8 also has a curved
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roedial keel 86 exiending distally from the distal surface 82, a curved lateral keel 88
extending distally from the distal surface 82, a curved medial receptacle 90 in the
proximal surface 80 corresponding in shape and position with and extending into the
curved medial keel 86, a curved lateral receptacle 92 in the proximal surface 80
corresponding in shape and position with and extending into the curved lateral keel 88
and a central receptacle 94 in the proximal surface 80 extending into the stem 84,

{6066 The proximal and distal surfaces 80, 82 of the tibial base plate 18 are
substantially planar and paraliel to cach other. The medial and lateral receptacies 98, 92
are sized and shaped to receive the pegs 64, 65 of the medial and lateral bearing
components 16, 17 and arc curved to provide a rotational path for the pegs 64, 65. The
arc lengths of the medial and lateral receptacies 90, 92 are great enough to allow the pegs
64, 65 to travel along curved paths defined by the receptacles 90, 92, The central
receptacie 94 18 sized and shaped to receive the stem 40 of the tibial frame 15 and to
allow for rotation of the tibial frame about the axis 42 of the stem when the stem 40 is
received within the central receptacle 94, Thus, when mounted with the stem 40 received
within the central receptacle 94 and the pegs 64, 65 received within their respective
receptacies 90, 32, the assembly of the tibial frame 15 and bearing components 16, 17 can
rotate about the axis 42 on the base plate 18 to a predetermined extent defined by the are
lengths of the medial and lateral receptacies 90, 92.

{6611 An assembly of the tibial base plate 18 with the assembly of the frame 15
and bearing components 16, 17 is illustrated in cross-section in FIG. 4. As there shown,

the distal surfaces 62, 63 of the medial and lateral bearing compounents 16, 17 rest on the
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proximal surface 80 of the tibial base plate while the distal plane 56 of the distal surface
55 of the frame IS is spaced above the proximal surface 80 of the base plate by the
distance “d”. Thus, there should be no rubbing contact between the distal surface 55 of
the frame 15 and the proximal surface 80 of the base plate component 18,

[8062] The tibial base component 18 may be constructed from a biccompatible
metal, such as stainless steel, titanium, cobalt chrome alloy or titanium alloy, although
other materials, such as ceramic, may also be used. Aliernative materials may be used as
well, such as a polymer (polyetherether ketone or PEEK) for example or ceramic.

{60631 To accommodate the needs and anatomies of a variety of patients, the
components of the present invention may be provided in a kit providing the surgeon with
various sizes and options to select from in treating the individual patient. A typical kit
may include one or more sizes of tibial frames 15, one or more sizes of bearing
components 16, 17 and one or more sizes of tibial base plates 18, Such a kat provides the
surgeon the option of determining intraoperatively whether to treat the patient with a
fixed bearing knee prosthesis such as illustrated in FIG. 1 or a mobile bearing knee
prosthesis such as iHastrated 10 FIG. 2.

[8064] The surgeon can also be provided with multiple bearing components 16,
17 having medial-lateral and anterior-posterior dimensions to fit within a single size
frame 1S but with different thicknesses. Considering FIGS. 4 and 9-10, one medial
bearing component 16 may have a minimum thickness shown at “t;” between the
proximal bearing surface 60 and the distal surface 62 and a second medial bearing
component in the kit, shown at 168 in FIG. 10, may have a greater minimum thickness

“t2” between the proximal bearing surface 60B and the distal surface 628, Similar
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options can be provided for different thicknesses of lateral bearing components 17, Thus,
the surgeon has the flexibility to select the optimum thickness for the two bearings 16, 17
intraoperatively to ensure appropriate teusion in the ligaments of the knee. The surgeon
also has the flexability to chose bearing components having different thicknesses for the
medial and lateral sides; as shown in FIG. 9, the surgeon may opt to provide a thicker
bearing component on the medial side than on the lateral side to place the knege in a
slightly varus configuration if desired. Alternatively, the surgeon could opt to provide a
thicker bearing component on the lateral side than on the medial side.

{8065] In addition, multiple bearing components having the same medial-lateral
and anterior-posterior dimensions to fit within one size of tibial frame could be provided,
where medial and lateral bearing componcents having the same size could have differently
shaped articulation surfaces. For cxample, medial and lateral bearing components sized
to fit within a single size of tibial frame could have articulation surfaces shaped to
optimally articulate with different sizes of femoral components, thereby allowing for
optimization of component sizing for both the femur and tibia while maintaining optimal
articulation.

[0066] The prosthesis kit may also include duferent sizes of tibial frames 15,
bearing components 16, 17 and tibial base plates 18 having different medial-lateral and
antertor-posterior dimensions to best fit the patient’s anatomy. In the following
description, the same reference mumbers are used for like portions or clements of the

different sizes of components, followed by a letter designation, such as “A” to
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differentiate the sizes. It should be undersiood that the above descriptions of the
components apply to differently sized components unless expressly distinguished.

{60671 FIGS. 11 and 12 llustrate two sizes of tibial frames 15, 15A with medial
and lateral bearing components 16, 164, 17, 17A sized to mate with the size of medial
and lateral openings 44, 44 A, 46, 464 of the tibial frames 15, 15A. Although the medial-
lateral and anterior-posterior dimensions of the bearing components 16, 16A, 17, 17A
differ, the pegs 64, 64A, 65, 65A have the same size and shape in the two sizes.
Morcover, the distance from the central longitudinal axis 42 of the stem 40 of the first
frame 15 to various points on the peg 64 of the first medial bearing component 16 is the
samg as the distance from the central fongitudinal axis 42A of the stem 40A of the second
frame 15A to corresponding points on the peg 64A of the second medial bearing
component 16A when the medial bearing components 16, 16A arc assembled with the
frames 15, 15A. This rclationship is shown in FIGS. 11 and 12 by the distances marked
“d;”.  The same relationship holds true for the first and second lateral bearing
components 17, 17A. Thus, the surgeon can prepare the tibia by resecting the proximal
surface and then creating grooves in the medial and lateral sides of the resected surface to
receive the pegs. It the surgeon determines that a larger size frame 15 such as that shown
in FIG. 11 1s best for that patient, the pegs 64, 65 of the larger size frame will fit in the
prepared grooves. I the surgeon determines intraoperatively (after the grooves have
been formed) that a smaller size frame 15A such as that shown in FIG. 12 is best for that
patient, the pegs 64A, 65A of the smaller size frame 15A will fit in the same grooves in

the tibia; the surgeon does not have to determine the optimum size of frame before
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preparing the tibia, but can use the same prepared surface for multiple sizes of frames and
bearing components,

{8068] The same advantage is available with the mobile bearing option. FIG. 13
iltustrates the peripheral outlines of multiple sizes of tibial base plates superimposed, the
sizes being wdentified by reference mumbers 18, 18A, 188, I18C, 1&D and IRE. Although
the medial-lateral and anterior-posterior dimensions of the tibial base plates 18, 18A,
188, 18C, 18D and 18E differ, the medial and lateral keels 86, 88 have the same size and
shape in all sizes. Morcover, the distances from the central longitudinal axis 96 of the
stem 84 of the first tibial base plate 1€ to various corresponding points on the medial and
lateral kecls 86, 88 is the same across the various sizes. This relationship is shown in
FIG. 13 by the distances marked “d:”. Thus, the surgeon can preparc the tibia by
rescecting the proximal surface and then creating grooves in the medial and lateral sides of
the resected surface to receive the medial and lateral keels 86, B8, If the surgeon
determines that a larger size such as that shown at 18A in FIG. 13 15 best for that patient,
the medial and lateral keels of that size tray base will fit in the prepared grooves. If the
surgeon determines intraoperatively {(after the grooves have been formed) that a smaller
size such as that shown at 18 i FIG. 13 is best for that patient, the keels §6, 88 will fit in
the sarne grooves i the tibia; the surgeon does not have to determive the optimur size
before preparing the tibia, but can use the same prepared surface for multiple sizes of
tibial bases 1%, 1&A, 188, I18C, 18D and 18E.

[3065] In addition, the present invention allows the surgeon intraoperative

flexibility in selecting either a fixed or mobile bearing prosthesis for the patient. For
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example, if the surgeon plans to use a mobile bearing design utilizing the base plate 18
along with the frame and bearing component assembly, the surgeon can prepare the tibia
with grooves positioned, sized and shaped to receive the keels 86, &K of the tibial base
plate 18, If after the grooves have been formed the surgeon determines that a fixed
bearing design would be more suitable for the patient, the frame and bearing assembly
shown in FEGS. 1 and 9 can be used; the pegs 64, 65 will fit within the grooves prepared
to receive the keels 86, 88 and the extra space {due to the smaller size of the pegs 64, 65
comparced to the keels 86, S8} can be filled with bone coment. Similarly, if the surgeon
initially plans to use a fixed bearing system, prepares the tibia with grooves to receive the
pegs 64, 65 and then determines that a mobile bearing system is more suitable for the
paticnt, the surgeon can casily cxpand the grooves formed in the tibia to reccive the keels
86, 88 of the tibial basc plate.

{0876] In use, the surgeon may follow standard practices in exposing the knee
joint and 1o resecting the distal femur to receive the fernoral implant coraponent 12, The
surgeon may set the location and orientation of the plane of the proximal tibial resection
using standard instrumenis and procedures. I the surgeon plans o use the fixed bearing
koee prosthesis of FIG. 1, the surgeon should be able to preserve additional bone since
the bearing components 16, 17 will be placed directly on the resected tibial plateau; the
implant assembly will not have the additional thickness associated with the thickness of a
tibial plate between the bearing components and the bone.

{86711 The surgeon can then use standard surgical instruments in preparing a

central opening in the tibia to receive the stem 40 or stem 84, To create the grooves to
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receive the pegs 64, 65 or keels 86, 88, the mstrument set may include, for example,
templates with openings sized and shaped to correspond with the sizes and shapes of the
pegs 64, 65 and keels 86, && so that the surgeon may, for example, use a surgical burr to
create the grooves.,

{6072} An example of a suitable template 15 illustrated in FIG. 14 at 100, The
iltustrated teroplate 100 comprises a plate 102 having a round central opening 104 and
medial and lateral curved openings 106, 108 spaced from the ceontral opening 104, The
central opening 104 has a central longitudinal axis 110; the distances from the central
longitudinal axis 110 of the contral opening 104 of the template 100 to corresponding
points on the medial and lateral curved openings is illustrated in FIG. 14 by the distances
marked “ds”. The distance dy corresponds with the distances ds for multiple sizes of
tibial basc plates, such as tibial basc plates 18, 18A and 188, and the sizes and shapes of
the medial and lateral corved openings 106, 108 correspond with the sizes and shapes of
the medial and lateral keels 86, 88 of multiple sizes of tibial base plates. The diameter of
the round central opening 104 corresponds with the diameters of the stem 84 of one or
more sizes of tibial base plates. It should be understood that a surgical kit may include
multiple sizes of templates 100, if not all sizes tibial base plates share keels having the
same size, shape and position.

EHEERY The surgeon can prepare the tibia by resecting the proximal surface and
then placing the template 100 on the resected tibial surface. The dlustrated template 100
includes a plurality of spaced holes 112 to recetve Steinmann pins (not shown) to

teraporarily secure the template to the tibia. To prepare the slots and tapered opening to
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receive the keels 86, 88 and stem 84 of the tibial base plate, the surgeon may use, for
example, a 90 degree or right angle drill, shown in FIG. 15 at 114 with a milling bit or
burr 116 and a tapered mulling bit or reamer, shown at 117 in FIG. 16. Both bits 116, 117
have depth controlling housings 118, 1i8A. In the illustrated embodiments, the depth-
controlling housings 118, [18A includes a first cylindrical portion 120, 120A having
diameters sized to fit within the medial and lateral openings 106, 108 and central opening
104 and to be guided by the walls of the template 100 defining these openings 104, 106,
108, The first cylindrical portions 120, 120A have axial lengths generally corresponding
with the thickness of the template plate 102, Each housing 118, 118A also has enlarged
diameter portions 122, 122A with surfaces that rest on the surface of the template plate
102 to control the depths of the grooves and bore to be created.

{8874} Using the tllustrated template 100 and buts 116, 117, the surgeon can
prepare curved medial and lateral grooves and a conical central opening of controlled
shape, posttion and depth, all sized and shaped to receive multiple sizes of tibial base
plates (for example, tibial base plates 18, 18A, 18B, 18C, 18D, 18E). If the surgeon
determines miraoperatively to use a fixed bearing prosthesis, the surgeon can use the
grooves created for the keels 86, §8 to instead receive the pegs 64, 65 {(and use bone
ceraent to fill in any gap in the grooves between the pegs and the walls of the grooves).
[B075] During trialing, the surgeon may determine the optimum size of tibial
frame 15 {and base plate 18 it used) for the particular paticnt’s tibia, This decision may
be made independently of the size of the fomoral component. Moreover, since the pegs

64, 65 and keels 86, 88 are commonly sized and shaped for multiple sizes of frames 15
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and base plates 18, the surgeon can select the optimmum size implant coraponent without
performing any additional bone preparation,

{60761 The surgeon may then sclect the bearing components 16, 17 from the kit
that provide the optimum articulation surface for the size of femoral component and the
optimum tension in the ligaments. Since the thicknesses of the bearing components 16,
17 do not need to match, the surgeon can select a thicker bearing component for either
the medial or lateral side to, for example, provide a vargs alignment of the leg.
Alternatively, the bearing component thicknesses can be selected to ensure alignment
along the mechanical axis of the leg. Once the bearing components are selected, the
surgeon can quickly and casily snap them into their respective openings 44, 46 in the
frame 15, with the flanges 68, 69 received in the peripheral grooves 50, 52 in the side
walls 48, 49 of the frame 15.

{8677} Thus, the present invention provides a knee prosthesis system that allows
the surgeon to preserve healthy tibial bone stock and that allows for intraoperative
flexibility in selecting the appropriate size and type {(fixed or mobile) of components alier
the bone surface has been prepared.

{6678] While the concepts of the present disclosure have been illusirated and
described in detail in the drawings and forcgoing description, such an illustration and
description i8 to be considered as cxemplary and not restrictive in character, it being
understood that only the illustrative embodiments have been shown and described and
that all changes and modifications that come within the spirit of the disclosure are desired
to be protected.

{04791 There are a plurality of advantages of the present disclosure arising from
the various features of the apparatus and methods described herein, It will be noted that

alternative embodiments of the apparatus and methods of the present disclosure may not
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include all of the features described yet still benefit from at least some of the advantages
of such features, Those of ordinary skall in the art may readily devise their own
implementations of an apparatus and method that incorporate one or more of the features

of the present disclosure and fall within the spirit and scope of the present disclosure.
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CLAIMS

We claim:

i. A knee prosthesis system comprising:

a femoral component having medial and lateral condyles with curved articulating
surfaces;

a tibial component comprising a first frame having an anterior portion, a posterior
portion, a medial portion extending between the anterior portion and the posterior
portion, a lateral portion extending between the anterior portion and the posterior portion,
a central portion extending between the anterior portion and the posterior portion, a stem
extending distally from the central portion, the stem having a central longitudinal axis
and an outer surface tapering distally toward the central longitudinal axis;

the anterior portion, posterior portion, medial portion, lateral portion and central
portion defining spaced first medial and first lateral openings, the first medial opening
extending from the medial portion of the first frame to the central portion of the first
frame and the first lateral opening extending from the lateral portion of the first frame to
the central portion of the first frame,

the anterior portion, posterior portion, medial portion and central portion having
side walls facing the medial opening;

the anterior portion, posterior portion, lateral portion and central portion having
side walls facing the lateral opening;

a first medial bearing component including a proximal bearing surface, a distal

surface, a peg extending distally from the distal surface and side walls extending between
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the proximal bearing surface and distal surface, the proximal bearing surface being sized
and shaped to articulate with the curved articalating surface of the medial condyle of the
femoral component;

a first lateral bearing component including a proximal bearing surface, a8 distal
surface, a peg extending distally from the distal surface and side walls extending between
the proximal bearing surface and distal surface, the proximal bearing surface being sized
and shaped to articuiate with the curved articulating surface of the lateral condyle of the
femoral component;

the first medial bearing component being sized and shaped to fit within the first
medial opening in the first frame with the side walls of the first medial bearing
component juxtaposed with the side walls of the first frame facing the first medial
opcning;

the first lateral bearing componcent being sized and shaped to fit within the first
lateral opening in the first frame with the side walls of the first lateral bearing component
juxtaposed with the side walls of the first frame facing the first lateral opening; and

the side walls of the first wedial bearing component, first lateral bearing
component and first frame having complementary locking members to selectively fock
the first edial bearing component in the first medial opening and the first lateral bearing
component in the first lateral opening;

wherein the first frame and first medial bearing component and first lateral
bearing component can be assembled with the first medial bearing component received

within the first medial opening so that the side walls of the first medial bearing
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component and side walls of the first frame surrounding the medial opening lock together
to selectively fix the first medial bearing component to the first frame and so that the side
walls of the first lateral bearing component and side walls of the first frame sirrounding
the first lateral opening lock together to selectively fix the first lateral bearing component

1o the first frame.

2. The knce prosthesis system of claim 1 wherein:

the first medial bearing component has a minimum thickness between the
proximal bearing surface and the distal surface, the first lateral bearing component has a
minimum thickness between the proximal bearing surface and the distal surface and the
system further comprises a sccond medial bearing component and a scoond lateral
bearing component,

the second medial bearing component including a proximal bearing surface, a
distal surface, a peg extending distally from the distal surface and side walls extending
between the proximal bearing surface and distal surface, the proximal bearing surface
being sized and shaped to articulate with the curved articulating surface of the medial
condyle of the femoral component, the second medial bearing component having a
minimum thickness greater than the minimuom thickness of the first medial bearing
component; and

the second lateral bearing component including a proximal bearing surface, a
distal surface, a peg extending distally from the distal surface and side walls extending

between the proximal bearing surface and distal surface, the proximal bearing surface
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being sized and shaped to articulate with the curved articulating surface of the lateral
condyle of the femoral component, the second lateral bearing component having a
minimum thickness greater than the minimuom thickness of the first lateral bearing
component;

the side walls of the second medial bearing component and second lateral bearing
component having locking members complementary to the locking members of the first
frame to selectively lock the sccond medial bearing component in the first medial
opening and the second lateral bearing component in the first lateral opening;

wherein the first frame and second medial bearing component and second lateral
bearing component can be assembled with the second medial bearing component
received within the medial opening so that the side walls of the sccond medial bearing
component and side walls of the first frame surrounding the medial opening lock together
to selectively fix the sccond medial bearing component to the first frame and so that the
side walls of the second lateral bearing component and side walls of the fust frame
surrounding the lateral opening lock together to selectively fix the second lateral bearing

component to the first frame.

3 The knee prosthesis system of ¢laim 2 wherein the first frame 18 assembled with
the first medial bearing component locked in place in the first medial opening and the

second lateral bearing component focked in place in the first lateral opening.
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4. The knee prosthesis system of claim 2 wherein the first frame is assembled with
the second medial bearing component focked in place in the first medial opening and the

first lateral bearing component locked in place in the first lateral opening.

S. The knee prosthesis system of ¢laim 2 wherein the first frame is assembled with
the first medial bearing component locked in place in the first medial opening and the

first lateral bearing component locked in place in the first lateral opening.

6. The knce prosthesis system of claim 2 wherein the first frame is assembled with
the sccond medial bearing component focked in place in the first medial opening and the
sceond lateral bearing component locked in place in the first lateral opening.
7 The knce prosthesis system of claim 1 further comprising a tibial base plate
ncluding a proximal surface and a distal sorface, the tibial base plate having:

a stem extending distally from the distal surface;

a curved medial keel extending distally from the distal surface;

a curved lateral keel extending distally from the distal surface;

a curved medial receptacle in the proximal surface corresponding in shape and
position with and extending into the curved medial keel;

a curved lateral receptacle in the proximal surface corresponding in shape and
position with and extending into the curved lateral keel; and

a central receptacle in the proximal surface extending into the stom;



WO 2015/095009 PCT/US2014/070269

“38-

wherein an assembly of the {irst frame and the first medial bearing component
and first lateral bearing component is rotatably mountable on the tibial base plate with the
stem of the first frame recetved in the central receptacle and the peg of the medial bearing
component recetved in the curved medial receptacle and the peg of the lateral bearing
component recetved in the curved lateral receptacie;

wherein the pegs and curved medial receptacle and curved lateral receptacle are
sized and shaped so that the pegs of the first medial bearing component and first lateral
bearing component can travel along curved paths as the first frame and first medial

bearing component and first lateral bearing component rotate on the tibial base plate.

8. The knce prosthesis system of claim | wherein:
the first frame has g proximal surface and s distal surface;
when asscmbled with the first frame, the pegs of the first medial and first lateral

bearing componeunts extend bevound the level of the distal surface of the frame.

9. The knee prosthesis system of ¢laim § wherein:
the distal surface of the first medial bearing component is planar;
the distal surface of the first lateral bearing component is planar; and

when assembied with the first frame, the distal surface of the first medial bearin

[¢1]

component extends distally bevond the level of the distal surface of the first frame; and
when assembled with the first frame, the distal surface of the first lateral bearing

component extends distally beyond the level of the distal surface of the first frame.
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0. The knee prosthesis system of claim 9 wherein:

the distal surface of the first frame lics in a distal plane and includes surfaces of
the anterior portion, posterior portion, medial portion and central portion of the first
frame; and

the stem is the ouly part of the first frame that extends distally beyond the distal

plane.

it The knce prosthesis system of claim 10 further comprising a tibial base plate
including a proximal surface and a distal surface, the tibial base plate having:

a stem cxtending distally from the distal surface;

a curved medial keel extending distally from the distal surface;

a curved lateral keel extending distally from the distal surface;

a curved medial receptacle in the proximal surface corresponding in shape and
position with and extending nto the corved medial keel;

a curved lateral receptacle in the proximal surface corresponding in shape and
position with and extending nto the curved lateral keel; and

a central receptacle in the proximal surface extending into the ster;

wherein an assembly of the first frame and the first medial bearing component
and first lateral bearing component is rotatably mountable on the tibial base plate with the
stem of the first frame received in the central receptacle, the peg of the first medial

bearing component received in the curved medial receptacle, the peg of the first lateral
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bearing component received in the corved lateral receptacle, the distal surface of the first
medial bearing component contacting the proximal surface of the tibial base plate, the
distal surface of the first lateral bearing component contacting the proximal surface of the
tibial base plate, and the plane of the distal surface of the tibial frame is spaced from the
proximal surface of the tibial base plate,;

wherein the pegs and curved medial receptacle and curved lateral receptacle are
sized and shaped so that the pegs of the first medial bearing component and first lateral
bearing component can travel along curved paths as the first frame and first medial

bearing component and first lateral bearing component rotate on the tibial base plate.

12, The knce prosthesis system of claim 1 further comprising:

a second tibial component comprising a second frame, a sccond medial bearing
component and a sccond lateral bearing component, the sccond frame having an anterior
portion, a posterior portion, a medial portion extending between the anterior portion and
the posterior portion, a lateral portion extending between the anterior portion and the
posterior portion, a central portion exiending from the anferior portion to the posterior
portion, and a stem exiending distally from the ceniral portion, the stem having a central
longitudinal axis and an outer surface tapering distally toward the central longitudinal
axis;

the anterior portion, posterior portion, medial portion, lateral portion and central
portion defining spaced medial and lateral openings, the medial opening extending from

the medial portion of the second frame to the central portion of the frame and the lateral
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opening extending from the lateral portion of the second frame to the central portion of
the second frame,

the anterior portion, medial portion and central portion having side walls facing
the medial opening;

the anterior portion, lateral portion and ¢entral portion having side walls facing
the lateral opening;

wherein:

the first tibial component has a maximum medial-lateral dimension at the medial
and lateral portions of the frame and a maximum central anterior-posterior dimension
along the central portion;

the second tibial component has a maximum medial-lateral dimension at the
medial and lateral portions of the frame and a maximum central anterior-posterior
dimension along the central portion;

the maximum medial-lateral dimension of the second tibial component 15 greater
than the maximom medial-lateral dimension of the first tibial component;

the second roedial bearing component includes a proximal bearing surface, a
distal surface, a peg extending distally from the distal surface and side walls extending
between the proximal bearing surface and distal surface, the proximal bearing surface
being sized and shaped to articulate with the curved articulating surface of the medial
condyle of the second femoral component;

the second lateral bearing component includes a proximal bearing surface, a distal

surface, a peg extending distally from the distal surface and side walls extending
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between the proximal bearing surface and distal surface, the proximal bearing surface
being sized and shaped to articulate with the curved articulating surface of the lateral
condyle of the second femoral component;

the second medial bearing compounent is sized and shaped to fit within the medial
opening in the second frame with the side walls of the second medial bearing component
juxtaposed with the side walls of the frame facing the medial opening;

the second lateral bearing component is sized and shaped to fit within the lateral
opening in the sccond frame with the side walls of the lateral bearing component
juxtaposed with the side walls of the second frame facing the lateral opening;

the side walls of the sccond medial bearing component, sccond lateral bearing
component and scoond frame having complementary locking members to selectively lock
the sccond medial bearing component in the medial opening and the sccond lateral
bearing component in the lateral opeoning; and

the second fraroe and sccond medial and second lateral bearing components can
be assembled with the second medial bearing component received within the second
medial opening so that the side walls of the second medial bearing component and side
walls of the second frarme surrounding the second medial operung lock together to
selectively fix the second medial bearing component to the second frame and so that the
side walls of the second lateral bearing component and side walls of the second frame
surrounding the second lateral opening lock together to selectively ix the second lateral

bearing component to the second frame.



WO 2015/095009 PCT/US2014/070269

43

13. The knee prosthesis system of claim 12 wherein:

the peg of the first medial bearing component has the same size and shape as the
peg of the second medial bearing component;

the peg of the first lateral bearing member has the same size and shape as the peg
of the second lateral bearing member;

the distance from the central longitudinal axis of the stem of the first frame to a
point on the peg of the first medial bearing component is the same as the distance from
the central longitudinal axis of the stem of the second frame to a corresponding point on
the peg of the second medial bearing component when the first medial bearing
component is assembled with the first frame and the sccond medial bearing component is
assembied with the second frame; and

the distance from the contral longitudinal axis of the stem of the first frame to a
point on the peg of the first lateral bearing component is the same as the distance from
the central longitadinal axis of the stem of the sccond frame to a corresponding point on
the peg of the second lateral bearing component when the first lateral bearing component
18 asscmblcd with the first frame and the sccond lateral bearing component is assembled

with the second frame.

14, The knee prosthesis system of claim 13 further comprising a first tibial base plate
and a second tibial base plate, cach tibial base plate including:
a proximal surface;

a distal surface;
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a stem extending distally from the distal surface;

a curved medial keel extending distally from the distal surface;

a curved lateral keel extending distally from the distal surface;

a curved medial receptacle n the proximal surface corresponding in shape and
position with and extending into the curved medial keel;

a curved lateral receptacle in the proximal surface corresponding in shape and
position with and extending into the curved lateral keel; and

a central receptacie in the proximal surface extending into the stem;

wherein:

an assembly of the first frame and the first medial bearing component and first
lateral bearing component is rotatably mountable on cach tibial base plate with the stem
of the first frame received in the central receptacle of the tibial base plate and the peg of
the medial bearing component received in the curved medial receptacle and the peg of the
lateral bearing component received in the curved lateral receptacle;

wherein the pegs and each curved medial receptacle and curved lateral receptacie
are sized and shaped so that the pegs of the first medial bearing component and first
lateral bearing component can travel along curved paths as the first frame and first medial
bearing component and first lateral bearing component rotate on each tibial base plate;

the distance from the central longitudinal axis of the stem of the first tibial base
plate to a point on the medial keel of the first tibial base plate is the same as the distance
from the central longitudinal axis of the stem of the sccond tibial base plate to a

corresponding point on the medial keel of the second tibial base plate; and
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the distance from the central longitudinal axis of the stem of the first tibial base
plate to a point on the lateral keel of the first tibial base plate is the same as the distance
from the central longitudinal axis of the stem of the second tibial base plate to a

corresponding point on the lateral keel of the second tibial base plate.

tS. The knee prosthesis system of claim 14 wherein the first tibial base plate has a
maximum medial-fateral dimension and the second tibial base plate has a greater

maximum medial-lateral dimension.
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