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TIBIAL PROSTHESIS

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit under Title 35, U.S.C. §119(e) of U.S. Provisional
Patent Application Serial No. 61/367,374, filed on July 24, 2010 and entitled TIBIAL
PROSTHESIS, and U.S. Provisional Patent Application Serial No. 61/367,375, filed on July 24,
2010 and entitled TIBIAL PROSTHESIS, the entire disclosures of which are hereby expressly

incorporated by reference herein.

BACKGROUND

1. Field of the Invention.

[0002] The present invention relates to orthopedic prostheses and, particularly, to proximal

tibial prostheses.
2. Description of the Related Art.

[0003] Orthopedic prostheses are commonly utilized to repair and/or replace damaged bone
and tissue in the human body. For example, a knee prosthesis may be implanted during a total
knee arthroplasty to replace damaged or destroyed bone in the tibia and/or femur and to recreate
the natural, anatomical articulation of the knee joint. The knee prosthesis may include a femoral
prosthesis shaped to replicate one or both of the natural femoral condyles. After resecting the
distal end of the femur, one side of the femoral prosthesis is secured to the femur and the

opposing side of the femoral prosthesis is configured for articulation against a tibial prosthesis.

[0004] A tibial prosthesis may include a first bearing component having a concave articular
portion configured for articulation with the femoral prosthesis. The bearing component of the
tibial prosthesis may be secured to a tibial tray. The tibial tray has a side secured to the bone
stock of a resected proximal tibia. By securing the bearing component of the tibial prosthesis to

the tibial tray to prevent translation and/or rotation of the bearing component relative to the tibial
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tray, a fixed bearing tibial prosthesis is created. The bearing component of the tibial prosthesis
may be made from a polymeric material to facilitate articulation with the femoral component,
while the tibial tray of the tibial prosthesis may be made from a metallic material to provide
sufficient strength and rigidity to the tibial prosthesis. The femoral prosthesis and the tibial

prosthesis seek to replicate the natural, anatomical articulation of the knee joint.

SUMMARY

[0005] The present disclosure provides a tibial prosthesis with a bearing component
configured for an anterior-medial insertion, which advantageously avoids the extensor
mechanism of the knee. A tibial tray may include a banana-shaped boss that corresponds to a
notch formed in the bearing component. After the bearing component is inserted along the
anterior-medial path, the boss is received within the notch by rotating the bearing component
with respect to the tibial tray. This rotation seats the bearing component upon the tibial tray in
the manner of a fixed-bearing prosthesis. Alternatively, the boss and notch may define angled
central axes which allow straight anterior-medial insertion of the bearing component and locking

engagement to the tibial tray.

[0006] For the purposes of this document, "anterior-medial insertion” means insertion along a

path from a starting point displaced anteriorly and medially from the desired implanted position.

[0007] After the initial anterior-medial insertion, the bearing component may be rotated to a
position that provides for proper final alignment of the bearing component with the tibial tray. A
locking mechanism is used during this rotation to fix the bearing component to the tibial tray.
Alternatively, the bearing component may be inserted along an anterior-medial insertion path
and urged into a fixed position with the tibial tray along a single anterior-medial insertion
trajectory. A locking mechanism engages as the bearing component is urged into the fixed
position to lock the bearing component to the tibial tray when the bearing component is at the
end of its travel. The locking mechanism fixes the bearing component to the tibial tray, which

prevents relative movement therebetween such that the tibial prosthesis is a "fixed-bearing”
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design. Advantageously, the anterior-medial insertion avoids the extensor mechanism of the

knee during the implantation of the bearing component.

[0008] The tibial tray may have a boss that is banana-shaped from a proximal-distal plan view
and that corresponds to and is received into a notch of the bearing component. The boss has a
pair of elongated sides, one concave and one convex. The concave side faces the lateral edge of
the tibial tray, and the convex side faces the medial edge of the tibial tray. The geometry of the
tibial boss allows an anterior-medially inserted bearing component to be rotated about a laterally

positioned axis of rotation to complete seating of the bearing component atop the tibial tray.

[0009] The tibial tray may alternatively have a boss with a pair of angled, eclongated sides, one
of which faces a lateral edge and the other of which faces a medial edge of the tibial tray. The
clongated sides may each angled about 8 to 10 degrees from an axis that is positioned through an
anterior edge of the tibial tray and that is parallel to a sagittal plane of a body, though angles
ranging from between about 0 to 90 degrees are contemplated. The geometry of this alternative
tibial boss allows an anterior-medially inserted bearing component to be urged into a final, fixed
position along an anterior-medial insertion trajectory corresponding to the angle of the elongated

sides of the tibial tray boss to complete seating of the bearing component atop the tibial tray.

[0010] Asused herein, "micromotion" refers to the small motions that may exist between
prosthesis components, such as between tibial tray 14 and bearing component 12, upon
application of force. Such small motions may occur as a result of material deformation in one or
both of the interacting components, or may result from slight spaces or clearances therebetween,
for example. Micromotion is distinguished from "mobile bearing" applications, which
experience relatively larger motions as a tibial bearing articulates with respect to a tibial tray

(such as by sliding or rotating) along a desired motion path.

[0011] As used herein, a "fixed bearing" tibial prosthesis is a prosthesis in which a bearing
component is seated atop the tibial tray in a final, locked position. In this locked position, lift-off
of the bearing component from the tibial tray as well as transverse movement of the bearing
component relative to the tibial tray is prevented during natural articulation of the knee. While
some micromotion may exist between the tibial bearing component and tibial tray in a fixed

bearing prosthesis, no such motion occurs by design along a designated path.
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[0012] A locking mechanism may be employed to fix the bearing component to the tibial tray,
thereby creating a fixed bearing prosthesis. Such as a mechanism may including a dovetail boss
on the tibial tray cooperating with a corresponding notch on a bearing component, a peripheral
rail of the tibial tray cooperating with a corresponding recessed portion of the bearing
component, a pair of anterior wedges projecting from an anterior edge of the bearing component
that cooperate with an undercut within an anterior peripheral rail of the tibial tray, or any
combination of these devices. Locking mechanisms of the present disclosure may also dictate

the insertion trajectory of the bearing component relative to the tibial tray.

[0013] In one form thereof, the present disclosure provides a tibial prosthesis for replacing at
least part of a natural knee, the tibial prosthesis comprising: a bearing component comprising: a
proximal surface defining at least one concave articulating surface, and a distal surface opposite
the proximal surface, the distal surface having a notch formed therein; and a tibial tray
comprising: a support surface sized to support the distal surface of the bearing component, the
support surface having a lateral edge and a medial edge, and a boss projecting proximally from
the support surface, the boss having a concave lateral side facing the lateral edge of the tibial tray
and a convex medial side facing the medial edge of the tibial tray, the bearing component
rotatable about an axis of rotation between a disassembled position and an assembled position,
the axis of rotation displaced laterally from the medial side of the boss, such that rotation of the
bearing component from the disassembled position to the assembled position advances the boss
of the tibial tray into the notch of the bearing component, the bearing component locked to the

tibial tray in the assembled position to create a fixed bearing prosthesis.

[0014] In another form thereof, the present disclosure provides a method of inserting a bearing
component onto a tibial tray via an incision providing access to a knee, the knee having an
extensor mechanism, the method comprising: providing a tibial tray having a support surface
sized to receive the bearing component; positioning the tibial tray within the knee via the
incision; providing the bearing component having at least one concave articulating surface and
an opposing distal surface; inserting the bearing component, while avoiding the extensor

mechanism, through the incision in an anterior-medial insertion direction to position a distal
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surface of the bearing component atop the support surface of the tibial tray; and seating the

bearing component onto the tibial tray.

[0015] In another form thereof, the present disclosure provides a tibial prosthesis for replacing
at least part of a natural knee, the tibial prosthesis comprising: a bearing component comprising:
at least one concave articulating surface; a distal surface opposite the concave articulating
surface; and a distal tab projecting distally from the distal surface, the distal tab having a distal
tab perimeter; and a tibial tray comprising: a support surface sized to support the distal surface of
the bearing component, the support surface having a lateral edge and a medial edge; a proximal
depression formed in the support surface and sized to receive of the distal tab of the bearing
component, the proximal depression having a proximal depression perimeter, the proximal
depression perimeter substantially congruent to the distal tab perimeter; and a ramped proximal
groove sized to receive the distal tab of the bearing component, the ramped proximal groove
having an anterior end at an anterior edge of the tibial tray and a posterior end adjacent the

proximal depression.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above-mentioned and other features and advantages of this disclosure, and the
manner of attaining them, will become more apparent and the invention itself will be better
understood by reference to the following descriptions of embodiments of the invention taken in

conjunction with the accompanying drawings, wherein:

[0017] Fig. 1 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with a first embodiment of the present invention, including a bearing component and

a tibial tray;

[0018] Fig. 2 is a posterior perspective view of the bearing component of the first

embodiment;

[0019] Fig. 3 is a posterior-lateral elevation view of the bearing component of the first

embodiment;
[0020] Fig. 4 is a distal plan view of the bearing component of the first embodiment;

5
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[0021] Fig. 5 is a proximal plan view of the tibial tray of the first embodiment;

[0022] Fig. 6 is a cross-sectional view of the tibial tray of Figs. 1 and 5 taken along lines 6-6'
of Figs. 1 and 5;

[0023] Fig. 7 is a cross-sectional view of the bearing component of Fig. 1 taken along line A-

A of Fig. 1;

[0024] Fig. 8 is a proximal, partial sectional plan view of the tibial prosthesis showing the
bearing component after an anterior-medial insertion of the same onto the tibial tray of the first

embodiment;

[0025] Fig. 9 is a proximal, partial sectional plan view of the tibial prosthesis showing the
bearing component after rotation of the bearing component about a laterally displaced axis of

rotation and into partial engagement with the tibial tray of the first embodiment;

[0026] Fig. 10 is a proximal, partial sectional plan view of the tibial prosthesis after rotation of

the bearing component into a final, locked position atop the tibial tray of the first embodiment;

[0027] Fig. 11 is a cross-sectional view of the tibial prosthesis of Fig. 10 taken along line 11-
11" of Fig. 10;

[0028] Fig. 12 is an anterior perspective view of the bearing component of the first

embodiment;

[0029] Fig. 13 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with a second embodiment of the present invention, including a bearing component

and a tibial tray;

[0030] Fig. 14 is a proximal plan view of the tibial prosthesis of the second embodiment

including the tibial tray and a bearing component;
[0031] Fig. 15 is an anterior perspective view of the tibial tray of the second embodiment;

[0032] Fig. 16 is a distal plan view of the bearing component of the second embodiment;



WO 2012/018563 PCT/US2011/045077

[0033] Fig. 17 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with a third embodiment of the present invention, including a bearing component and

a tibial tray;

[0034] Fig. 18 a proximal plan view of the tibial prosthesis of the third embodiment including

the tibial tray and a bearing component;
[0035] Fig. 19 is an anterior perspective view of the tibial tray of the third embodiment;

[0036] Fig. 20 is an anterior perspective view of the bearing component of the third

embodiment;

[0037] Fig. 21 is a proximal perspective view of the tibial tray of a tibial prosthesis made in

accordance with a fourth embodiment of the present invention;

[0038] Fig. 22 is a proximal plan view of the tibial prosthesis of the fourth embodiment

including the tibial tray and a bearing component;

[0039] Fig. 23 is a proximal plan view of the tibial prosthesis showing an anterior-medial

insertion at an angle of the bearing component onto the tibial tray of the fourth embodiment;

[0040] Fig. 24 is a proximal plan view of the tibial prosthesis of the fourth embodiment, with
the bearing component fully seated on the tibial tray; and

[0041] Fig. 25 is an anatomical view of a right knee showing the extensor mechanism of the

knee and an exemplary incision made to access the knee.

[0042] Corresponding reference characters indicate corresponding parts throughout the several
views. The exemplifications set out herein illustrate exemplary embodiments of the invention,
and such exemplifications are not to be construed as limiting the scope of the disclosure in any

manner.

DETAILED DESCRIPTION

[0043] To implant a tibial prosthesis including a tibial tray and a bearing component, the

proximal portion of a patent's tibia is resected to provide a substantially flat surface for receipt of
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the tibial tray. Once the proximal tibia is resected, the tibial tray may be positioned on the
proximal tibial in a location and orientation that maximizes coverage of the resected tibial
surface while avoiding or minimizing overhang beyond the resected surface. With the tibial
baseplate secured, the bearing component may be inserted onto the tibial tray via an incision
made to access a knee during surgery. Minimally invasive surgical techniques and associated
implant components may be used.

[0044] The knee prosthesis and associated methods of the present disclosure desirably allow
for implantation of a bearing component for securement atop an implanted tibial tray along an
anterior-medial insertion path which, advantageously, allows for implantation of the bearing

component without disturbing the extensor mechanism of the knee.

[0045] Fig. 25 shows an anatomical view of the extensor mechanism of the knee, which is a
complex interaction of knee muscles, ligaments, and tendons that stabilize the patellofemoral
joint made up of the patella 910 and distal end of the femur (not shown). Fibula 930 is located at
a lateral side of the tibia (not shown). Included among the extensor mechanism muscles are the
front thigh muscles of the knee, or quadriceps, that insert into patella 910 and act to extend the
knee and control side-to-side movement of patella 910. The quadriceps include the rectus
femoris (not shown), quadriceps tendon 940, and vastus medialis 950. Vastus medialis 950
includes vastus medialis obliquus 960 and vastus lateralis 970. Fig. 25 further shows an example
of incision S made to access the knee, though other types and positions of incisions are
contemplated within the scope of this disclosure for the purpose of accessing the knee and

implanting a tibial prosthesis.

[0046] The methods of this disclosure utilize a tibial knee prosthesis that is implantable into
the knee in a manner that avoids the extensor mechanism described above. The exemplary
embodiments of the present disclosure described below include a tibial tray that is provided by a
medical professional, such as a surgeon, and positioned within the knee through incision S. The
tibial tray includes a bearing component support, which is sized and shaped to receive a bearing
component. The bearing component is also provided by the medical professional (e.g., surgeon)
and is also inserted through incision S. The first three exemplary embodiments each have

bearing components that are inserted in an anterior-medial insertion direction through incision S
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and are then rotated to a final seating position atop the tibial tray. An exemplary fourth
embodiment includes a bearing component that is inserted in an anterior-medial insertion
direction and which can be moved to a final, seated position by movement along the anterior-

medial insertion trajectory alone, with no final rotational movement.

[0047] The first exemplary embodiment, described below in detail, allows for a rotational
seating of a bearing component atop a tibial tray. Referring to Fig. 1, tibial prosthesis 10 is
shown in a disassembled condition and includes bearing component 12, which is securable to
tibial tray 14. While shown and described herein with specific reference to a left knee
application, tibial prosthesis 10 may also be configured for use in a right knee application. Right
and left knee configurations are mirror images of one another about a sagittal plane, and it is
contemplated that all aspects of the prostheses described herein are equally applicable to a left-
or right-knee configuration. Moreover, it will be appreciated that the principles of the present
disclosure are also applicable to other mammalian joints, such as the human hip, shoulder,

clbow, ankle, and the like.

[0048] Referring to Fig. 3, bearing component 12 includes a pair of opposing articulating
surfaces 16 and 18 that are configured for articulation against opposing condyles of a femur or
femoral prosthesis (not shown). Extending upwardly between opposing articulating surfaces 16
and 18 is tibial eminence or spine 30. While bearing component 12 is shown and described
herein as including tibial spine 30, it is envisioned that tibial spine 30 may also be absent as

required or desired for a particular surgery or surgical prosthesis.

[0049] As shown in Figs. 1, 5, and 8-11, tibial tray 14 includes anterior edge 40, posterior
edge 42, medial edge 44, lateral edge 46, and boss 48. Boss 48 appears banana-shaped in the
anterior plan view of Fig. 5 and projects proximally from support surface 41 (Fig. 1) of tibial tray
14. Fig. 1 further shows tibial tray 14 having a tibial stem 45 including stem fin 43 and stem
shaft 47 distally extending from tibial tray 14. When tibial tray 14 is properly implanted in a
tibia, tibial stem 45 projects into the tibia. Tibial tray 14 includes anterior rail 40A extending
along anterior edge 40 between medial edge 44 and lateral edge 46. Anterior rail 40A increases
in height from medial edge 44 to anterior edge 40 as well as from lateral edge 46 to anterior edge

40, which aids in fixation of bearing component 12 to tibial tray 14 as described below.
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[0050] Tibial tray 14 also includes a support for bearing component 12. The support may be a
tibial plateau or support surface 41 that is capable of supporting bearing component 12. The
support may directly or indirectly communicate with bearing component 12. Where the
communication is indirect, other components may be positioned between bearing component 12

and the support of tibial tray 14.

[0051] As shown in Fig. 5, boss 48 includes posterior end 50 proximate to posterior edge 42 of
tibial tray 14. Boss 48 further includes anterior end 52 opposite posterior end 50. Anterior end
52 is connected to posterior end 50 by a pair of elongated sides 54 and 56. Elongated side 56
faces lateral edge 46 of tibial tray 14 and forms a concave surface. Elongated side 54 faces
medial edge 44 of tibial tray 14 and forms a convex surface. The curvature of elongated sides
54, 56 guides rotational movement of bearing component 12 atop tibial tray 14 to effect locking

of bearing component 12 to tibial tray 14 as further described below.

[0052] In one exemplary embodiment, boss 48 (Fig. 1) includes boss rail 58 projecting from
edge 60 of each elongated side 54 and 46 of boss 48. Boss rail 58 has an increasing thickness in
a first direction towards posterior end 50 of boss 48 shown by dimensions Ta and Ty where
dimension T is less than dimension Tg. Tibial tray 14 further has a pair of extended perimeter
walls 62 and 64, each respectively positioned on the lateral edge 46 and the medial edge 44 of
the tibial tray 14. Tibial tray 14 further includes a pair of projecting rails 66 and 68 that project
inwardly from proximal edge 70 and 71 of each of extended perimeter walls 62 and 64,
respectively. Projecting rail 68 has a thickness that increases in a first direction towards
posterior edge 42 of tibial tray 14, as shown by thickness dimensions T;; and Ty, for medially
projecting rail 68, where T;; has a lower thickness dimension measurement, or rather is less
thick, than T,,. Projecting rail 66 has a thickness that increases in a second direction towards
anterior edge 40 of tibial tray 14, as shown by thickness dimensions T; and T, for laterally
projecting rail 66, where T, is less thick than T;. Fig. 6, for example, illustrates lateral projecting

rail 66 having an increasing thickness towards anterior edge 40.

[0053] Referring to Figs. 1-4 and 7-12, bearing component 12 includes posterior edge 20,
anterior edge 21, lateral edge 22, medial edge 24, and a pair of grooves 26 and 28 (Figs. 2 and

12), each respectively positioned about lateral edge 22 and medial edge 24 of bearing component

10



WO 2012/018563 PCT/US2011/045077

12. As shown in Figs. 1-3 and 12, groove 28 has a thickness increasing in a first direction
towards posterior edge 20 of bearing component 12. The increasing thickness of groove 28 of
bearing component 12 corresponds to the thickness of projecting rail 68 of tibial tray 14 (Fig. 1).
Further, groove 26 has a thickness increasing in a second direction towards anterior edge 21 of
bearing component 12. The increasing thickness of groove 28 of bearing component 12
corresponds to the thickness of projecting rail 66 of tibial tray 14. Lateral groove 26 has
thickness dimensions Tsz and Ta4 as illustrated in Fig. 1, and medial groove 28 has thickness
dimensions T3 and T4. Referring to Fig. 3, thickness dimensions T44 and T3 are less thick than
thickness dimensions Tsz and T4, respectively. An end of groove 26 and 28 having an increased
thickness is positionable to receive an end of projecting rail 66 and 68 that has a decreased
thickness, i.e., is thinner. Grooves 26 and 28 may continue to receive projecting rails 66 and 68
until another end of projecting rails 66 and 68 having an increased thickness aligns with the end
of grooves 26 and 28, also having a corresponding increased thickness, such that projecting rails

66 and 68 substantially fill grooves 26 and 28.

[0054] Bearing component 12 further includes banana-shaped notch 78 shaped to receive boss
48 of tibial tray 14 (Fig. 2) and positioned in distal surface 80 of bearing component 12. As
shown in Figs. 1, 7 and 11, notch 78 has internal groove 72 that receives boss rail 58 of boss 48
of tibial tray 14 (Fig. 7). Internal groove 72 has a thickness that corresponds to the thickness of
boss rail 58 of tibial tray 14 (Fig. 11). As shown in Fig. 7, internal groove 72 has thickness
dimensions T¢ and Tp, where thickness dimension T is less thick than thickness dimension Tp.
Referring to Fig. 9, an end of internal groove 72 having an increased thickness receives an end of
boss rail 58 having a decreased thickness as internal groove 72 is initially engaged with boss rail
58. Internal groove 72 is advanced further over boss rail 58 until the trailing end of boss rail 58,
which has an increased thickness relative to the leading end, aligns with the end of internal
groove 72 having a correspondingly increased thickness. When such alignment occurs, as shown
in Fig. 11, boss rail 58 fills groove 72 to form a friction fit therebetween, thereby creating a

fixed-bearing prosthesis.

[0055] While in one exemplary embodiment, the tibial tray may include a tray with a tibial

stem, stem fin, and distally projecting stem shaft assembly that projects into the tibia on

11
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implantation, other types of tibial trays for use with this method are within the scope of this

disclosure.

[0056] As described in more detail below, bearing component 12 is implanted along an
anterior-medial insertion path I (Fig. 8) through incision S (Fig. 25) and onto tibial tray 14 to
secure to the bearing component fixation structure (such as boss rail 58) of tibial tray 14, thereby
avoiding the extensor mechanism of the knee during insertion. Bearing component 12 has at
least one concave articulating surface to receive a corresponding articulating component, such as
a femoral condyle or prosthesis. In the illustrative embodiments shown in the figures, bearing

component 12 is fixedly secured to tibial tray 14 to form a fixed-bearing prosthesis.

[0057] The structure of tibial prosthesis 10 advantageously allows for an anterior-medial
insertion of bearing component 12. Specifically, as mentioned above, the structure of tibial
prosthesis 10 allows for implantation of bearing component 12 while avoiding the extensor
mechanism of the knee. With tibial tray 14 implanted and securely fixed to a patient's tibia,
bearing component 12 can be inserted through an incision made through the outer layers of skin

and developed to provide access to the knee joint along an anterior-medial insertion trajectory.

[0058] Specifically, lateral edge 22 of bearing component 12 provides a leading edge for the
insertion of bearing component 12 along an anterior-medial insertion trajectory. Stated another
way, lateral edge 22 is the first aspect of bearing component 12 to reach the patient's knee during
insertion. Thus, referring to a generally medial-lateral axis passing through the lateral-most and
medial most points of bearing component 12 (where "medial” and "lateral" are with regard to the
implanted orientation), insertion of bearing component 12 occurs with the medial-lateral axis of
bearing component 12 generally aligned with the anterior-medial insertion direction. When the
initial, anterior-medial insertion of bearing component 12 is complete, bearing component 12 is
oriented relative to tibial tray 14 as shown in Figure 8. Advantageously, this anterior-medial
insertion trajectory presents the smallest possible aspect of bearing component 12 to incision S,

and therefore allows incision S to be made as small as possible.

[0059] To achieve the position shown in Figure 8, distal surface 80 (Fig. 4) of bearing
component 12 is positioned atop anterior rail 40A of tibial tray 14. In this position, distal surface

80 of bearing component 12 is spaced a distance from support surface 41 defined by the height

12
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which anterior rail 40A projects anteriorly above support surface 41. As lateral edge 22
progresses along the anterior-medial insertion path and past anterior rail 40A, under surface 80
of bearing component 12 may, at its lateral edge, contact support surface 41 of tibial tray 14.
Such contact is beneficial to facilitate insertion of projecting rail 66 of tibial tray into groove 26
of bearing component 12. This contact will also facilitate the later insertion of boss rail 58 into

internal groove 72 of bearing component 12.

[0060] The generally linear anterior-medial insertion of bearing component 12 is complete
when lateral edge 22 of bearing component 12 abuts lateral edge 46 of tibial tray 14. In this
position, a portion of projecting rail 66 is received in groove 26. Further, as described above,
distal surface 80 of bearing component 12 is not yet fully seated or flush with support surface 41

in the initial insertion position illustrated in Figure 8.

[0061] To achieve final seating of bearing component 12 atop tibial tray 14, bearing
component 12 is rotated along an axis generally parallel to a sagittal plane and positioned
laterally of an anterior-posterior midline of tibial tray 14. An exemplary rotational direction R
about axis A is illustrated in Figures 8 and 9. Referring to Figures 8 and 9, rotation of bearing
component 12 along direction R positions boss rail 58 into internal groove 72 of bearing

component 12.

[0062] In the initial phases of rotation R in which a leading end of boss rail 58 is first received
into internal groove 72 of bearing component 12 (Fig. 8), a relatively thinner portion of boss rail
58 is adjacent to a relatively thicker opening portion of internal groove 72. A large clearance is
therefore present between the thinner, leading edge of boss rail 58 and the adjacent, thickly-
spaced walls of internal groove 72. Similarly, during the initial phases of rotation, a relatively
thinner of portion of projecting rail 66 is received and positioned within a relatively thicker

portion of groove 26 at the lateral aspect of the tibial prosthesis.

[0063] As rotation R continues as shown in Fig. 9, relatively thicker parts of boss rail 58 will
occupy relatively thinner parts of internal groove 72, gradually converging such that the gap
therebetween begins to close. At the end of rotation R as shown in Fig. 10, boss rail 58 reaches a
final seated position to substantially fill internal groove 72. In an exemplary embodiment, the

seated position of boss rail 58 and internal groove 72 defines an interference fit.
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[0064] Similarly to rail 58 and groove 72, a relatively thinner portion of projecting rail 68 is
first received within a relatively thicker portion of groove 28 at the medial aspect of the tibial
prosthesis, and as rotation R continues, the relative thicknesses of projecting rail 68 and groove
28 will converge until the final seated position in which projecting rail 68 substantially fills

groove 26.

[0065] In the rotation position illustrated in Figure 9, distal surface 80 (Fig. 4) of bearing
component 12 remains positioned atop anterior rail 40A of tibial tray 14. With projecting rails
66 and 68 moving toward a position in which rails 66, 68 fill grooves 26 and 28, respectively, the
spacing of distal surface 80 of bearing component 12 from support surface 41 of tibial tray 14
will close the gap between the under surface of projecting rails 66 and 68 and the distal most
surfaces defined by grooves 26 and 28, respectively. Similarly, the spacing caused by anterior
boss 48 will close any gap between the under surface of boss rail 58 and the anterior most
surface which forms internal groove 72 of bearing component 12. As rotation R continues, ever
thicker portions of rails 66, 68, and 58 are encountered throughout grooves 26, 28, and 72,

respectively.

[0066] In some instances, rotation R also causes elastic deformation of the walls forming
grooves 26, 28, and 72. As rotation R progresses, such deformation increases pressure between
various structures of bearing component 12 with tibial tray 14 (which structures interact as
described above). The attendant increase in frictional forces between such structures increases
resistance to further rotation R of bearing component 12 along rotational direction R until
anterior edge 21 of bearing component 12 passes anterior rail 40A of tibial tray 14 and bearing
component 12 snaps into position with a firm connection created by the cooperation of anterior

edge 21 of bearing component 12 with an interior side of anterior rail 40A of tibial tray 14.

[0067] In a final seated position of bearing component 12 atop tibial tray 14, projecting rails
66 and 68 and boss rail 58 substantially fill grooves 26 and 28 and internal groove 72,
respectively, and resist lift-off of bearing component 12 from tibial tray 14. Further, anterior
edge 21 of bearing component 12 snaps into firm abutting engagement with the interior side of
anterior rail 40A, which faces posterior edge 42 of tibial tray 14. This abutting engagement

resists movement of bearing component 12 relative to tibial tray 14 along support surface 41 of
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tibial tray 14. The above-described interactions between structures on bearing component 12 and
tibial tray 14 form locking mechanisms which cooperate to immobilize bearing component 12
with respect to tibial tray 14 in the final seated position, thereby forming a fixed-bearing

prosthesis.

[0068] Optionally, an anterior rail of a tibial tray (e.g. anterior rail 40A of tray 14) may be
absent as a locking mechanism. An alternative locking mechanism may be used to provide
comparable securement, such as a distal tab projecting from a distal surface of a bearing
component that is received into a proximal depression on a support surface of a tibial tray. An
exemplary embodiment in accordance with this concept is shown within Figs. 13-16 as the

second embodiment of the present disclosure.

[0069] Except where specified otherwise, bearing component 112 is similar to bearing
component 12 described above. Reference numbers in Figs. 13-16 refer to analogous structures
shown in Figs. 1-12 and described above with respect to bearing component 12. For example,
similar to bearing component 12, bearing component 112 is designed for anterior-medial
insertion (along direction I, Fig. 14) through an incision (e.g., incision S, Fig. 25). Bearing
component 112 is then positioned on top of tibial tray 114, and rotated to create a fit between
bearing component 112 and tibial tray 114. While shown and described herein with specific
reference to a left knee application, tibial prosthesis 110 may also be configured for use in a right

knee application.

[0070] Referring to Fig. 13, tibial prosthesis 110 includes bearing component 112 and tibial
tray 114, shown disassembled from one another. As illustrated in Fig. 14, bearing component
112 includes a pair of opposing articulating surfaces 116, 118 that are configured for articulation

against opposing condyles of a femur or femoral prosthesis (not shown).

[0071] Bearing component 112 is securable to tibial tray 114. As shown in Figs. 13-15, tibial
tray 114 includes anterior edge 140, posterior edge 142, medial edge 144, lateral edge 146, and
boss 148 projecting from support surface 141 of tibial tray 114 as shown in Fig. 13. Fig. 13
further shows tibial tray 114 having a tibial stem 145 including stem fin 143 and stem shaft 147
distally extending from bore 149 of tibial tray 114 and projecting into the tibia. Tibial tray 114

includes a support for bearing component 112. The support may be a support surface, such as
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support surface 141, which directly supports bearing component 112 in abutting contact.
Alternatively, the support surface 141 may indirectly support bearing component 112, such as
where other components are positioned between bearing component 112 and the support of tibial

tray 114.

[0072] As shown in Fig. 15, boss 148 includes posterior end 150 proximate to posterior edge
142 of tibial tray 114. Boss 148 further includes anterior end 152 opposite posterior end 150 and
connected to posterior end 150 by a pair of elongated sides 154 and 156. Elongated side 156
faces lateral edge 146 of tibial tray 114 and defines a generally concave surface. Elongated side
154 faces medial edge 144 of tibial tray 114 and defines a generally convex surface. The
curvature of elongated sides 154, 156 guides rotational movement of bearing component 112
atop tibial tray 114 to effect locking of bearing component 112 to tibial tray 114 as further

described below.

[0073] In the illustrated embodiment, boss 148 includes boss rail 158 projecting from edge
160 of cach clongated side 154 and 146 of boss 148 (Figs. 13 and 15). Boss rail 158 has an
increasing thickness in a first direction towards posterior end 150 of boss 148, illustrated by
dimensions 1Tx being less than dimension 1Tg. Tibial tray 114 further has a pair of extended
perimeter walls 162 and 164, each respectively positioned on the lateral edge 146 and the medial
edge 144 of the tibial tray 114. Tibial tray 114 further includes a pair of projecting rails 166 and
168 that project inwardly from proximal edge 170 and 171 of each of extended perimeter walls
162 and 164, respectively. Projecting rail 168 has a thickness that increases in a first direction
from medial edge 144 towards posterior edge 142 of tibial tray 114, as shown by thickness

dimensions 1T; of medially projecting rail 168, which is less than thickness dimension 1T5,.

[0074] By contrast, projecting rail 166 has a thickness that increases in a second direction
from posterior edge 142, around lateral edge 146 and towards anterior edge 140 of tibial tray
114, as shown by thickness dimensions 1T, of laterally projecting rail 166 which is less than
thickness dimension 1T,. For example, Figs. 13 and 15 illustrate lateral projecting rail 166

having an increasing thickness towards anterior edge 140.

[0075] Referring to Figs. 13, 14 and 16, bearing component 112 includes posterior edge 120,
anterior edge 121, lateral edge 122, medial edge 124, and a pair of grooves 126 and 128, each
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respectively positioned on lateral edge 122 and medial edge 124 of bearing component 112 (Fig.
13). As shown in Fig. 13, medial groove 128 has a thickness increasing in a first direction from
anterior edge 121 towards posterior edge 120 of bearing component 112. The increasing
thickness of medial groove 128 corresponds to the increasing thickness of projecting rail 168 of
tibial tray 114, as described above. Specifically, medial groove 128 has thickness dimensions

1T; and 1T, (Fig. 13), with thickness dimension 1T; smaller than thickness dimension 1Tj.

[0076] Similarly, lateral groove 126 has a thickness increasing in a second direction from
posterior edge 120 towards anterior edge 121 of bearing component 112. The increasing
thickness of lateral groove 126 corresponds to the increasing thickness of projecting rail 166 of
tibial tray 114. Specifically, lateral groove 126 has thickness dimensions 1T3; and 1Ty, as

illustrated in Fig. 13, with thickness dimension 1T44 smaller than thickness dimension 1T3s.

[0077] The ends of grooves 126, 128 having an increased thickness are sized to receive ends
of projecting rails 166, 168 that have a decreased thickness with substantial clearance
therebetween. Upon assembly, groove 126 and 128 are advanced over projecting rails 166 and
168, reducing the clearance therebetween until ultimately the thick ends of projecting rails 166
and 168 are respectively received within the correspondingly thick ends of groove 126 and 128,
with no clearance therebetween. In an exemplary embodiment, rails 166, 168 define respective

interference fits with grooves 126, 128.

[0078] Bearing component 112 further includes notch 178 shaped to receive boss 148 of tibial
tray 114 (Fig. 13) and positioned in distal surface 180 of bearing component 112. As shown in
Fig. 13, notch 178 has internal groove 172 that receives boss rail 158 of boss 148 of tibial tray
114 (Fig. 15). Internal groove 172 has a thickness that corresponds to the thickness of boss rail
158 of tibial tray 114 (Fig. 13). As shown in Fig. 13, internal groove 172 defines thickness
dimension 1T¢, which is less than thickness dimension 1Tp. An end of internal groove 172
having an increased thickness initially receives the end of boss rail 158 having a decreased
thickness such that a large clearance is defined therebetween, as shown in Fig. 14. Internal
groove 172 is advanced over boss rail 158, reducing the clearance therebetween until ultimately
the thick end of boss rail 158 is received within the correspondingly thick end of internal groove

172, with no clearance therebetween.

17



WO 2012/018563 PCT/US2011/045077

[0079] As shown in Figs. 13 and 16, bearing component 112 includes distal tab 192 projecting
distally from distal surface 180. Referring to Figs. 13 and 15, tibial tray 114 includes proximal
depression 194 positioned on support surface 141 for receipt of distal tab 192. A perimeter of
proximal depression 194 is congruent to and slightly larger than a perimeter of distal tab 192.
Distal tab 192 has a ramped geometry that slopes with respect to distal surface 180 from which
distal tab 192 projects. For example, an anterior end of distal tab 192 facing anterior edge 121 of
bearing component 112 is spaced further from distal surface 180 than a posterior end of distal tab
192 facing posterior edge 120 of bearing component 112. While such proximal depression and a
distal tab are shown in the second and third embodiments of this disclosure, such proximal
depression and distal tab elements optionally may be present or not present in any of the

embodiments of this disclosure.

[0080] A method of inserting this embodiment is similar to the method described above for the
first embodiment, but lacks the snap-fit locking mechanism provided by interaction between an
anterior rail of the tibial tray and a corresponding anterior edge of a bearing component. Rather,
the second embodiment of this disclosure uses a locking mechanism including distal tab 192
projecting from distal surface 180 of bearing component 112. When bearing component 112 is
rotated to lock onto tibial tray 114, distal tab 192 is received into proximal depression 194 to
prevent any further relative motion between bearing component 112 and tibial tray 114, thereby

rendering prosthesis 110 a fixed-bearing prosthesis.

[0081] After the initial anterior-medial insertion of bearing component 112 (as described
above with respect to bearing component 12), bearing component 112 undergoes rotation R
about lateral axis A. During rotation R, the posterior end of distal tab 192, which extends a small
distance from distal surface 180, comes into contact with support surface 141. Distal tab 192 is
ramped from the posterior end to an anterior end such that the anterior end has the greatest
distance, or height, from distal surface 180. As rotation R continues, support surface 141 rides
along the ramp of distal tab 192 such that distal surface 180 of bearing component 112 is
elevated from support surface 141 of tibial tray 114. As rotation continues about lateral axis A,
distal tab 192 eventually "snaps" into proximal depression 194 such that an anterior wall

positioned at the anterior end of distal tab 192 abuts a wall of proximal depression 194. When so

18



WO 2012/018563 PCT/US2011/045077

engaged, tab 192 and depression 194 cooperate to prevent anterior movement of bearing
component 112. Posterior movement is prevented via the interaction of projecting rails 166 and

168 with grooves 126 and 128, respectively.

[0082] In a final seated position of bearing component 112 atop tibial tray 114, projecting rails
166 and 168 and boss rail 158 substantially fill grooves 126, 128 and 172, respectively. Further,
distal tab 192 is received into proximal depression 194 and distal surface 180 of bearing
component 112 abuts support surface 141 of tibial tray 114. The interaction of projecting rails
166, 168 and boss rail 158 with grooves 126, 128 and internal groove 172, respectively, prevent
lift-off of bearing component 112 from tibial tray 114, as well as sliding motion therebetween.
Bearing component 112 is thus locked to tibial tray 114 in a final seated position in the manner

of a fixed-bearing prosthesis.

[0083] Figs. 17-20 illustrate an exemplary third embodiment of the present disclosure. The
third embodiment is similar to the second embodiment except for the absence of the boss and
corresponding notch features of the tibial tray and bearing component, respectively. Except
where specified otherwise, bearing component 212 is similar to bearing component 12 described
above. Reference numbers in Figs. 17-20 refer to analogous structures shown in Figs. 1-12 and
described above with respect to bearing component 12. For example, similar to bearing
component 12, bearing component 212 is designed for anterior-medial insertion (along direction
I, Fig. 18) through an incision (e.g., incision S, Fig. 25). Bearing component 212 is then
positioned on top of tibial tray 214, and rotated to create a fit between bearing component 212
and tibial tray 214. While shown and described herein with specific reference to a left knee

application, tibial prosthesis 210 may also be configured for use in a right knee application.

[0084] Referring to Fig. 17, tibial prosthesis 210 includes bearing component 212 and tibial
tray 214, which are shown disassembled from one another. Referring to Fig. 18, bearing
component 212 includes a pair of opposing articulating surfaces 216, 218 that are configured for

articulation against opposing condyles of a femur or femoral prosthesis (not shown).

[0085] Bearing component 212 is securable to tibial tray 214. As shown in Figs. 17-19, tibial
tray 214 includes anterior edge 240, posterior edge 242, medial edge 244, lateral edge 246, and
support surface 241. Fig. 1 further shows tibial tray 214 having a tibial stem 245 including stem

19



WO 2012/018563 PCT/US2011/045077

fin 243 and stem shaft 247 distally extending from bore 249 of tibial tray 214 and projecting into
the tibia. Tibial tray 214 includes a support for bearing component 212. The support may be a
support surface, such as support surface 241, which directly supports bearing component 212 in
abutting contact. Alternatively, the support surface 241 may indirectly support bearing
component 212, such as where other components are positioned between bearing component 212

and the support of tibial tray 214.

[0086] Tibial tray 214 further has a pair of extended perimeter walls 262 and 264, each
respectively positioned on lateral edge 246 and medial edge 244 of tibial tray 214. Medial
perimeter wall 264 includes a plurality of surfaces defining the periphery of medially positioned
aperture 298. Tibial tray 214 further includes a pair of projecting rails 266 and 268 that project
inwardly from proximal edge 270 and 271 of each of extended perimeter walls 262 and 264,

respectively.

[0087] Projecting rail 268 has a thickness that increases in a first direction towards posterior
edge 242 of tibial tray 214, as shown by thickness dimensions 2T}, and 2T, for medially
projecting rail 268. Thickness dimension 2T, is less than thickness dimension 2T;,. For
example, Figs. 17 and 19 illustrate medial projecting rail 268 having a thickness that increases

from anterior edge 240 towards posterior edge 242.

[0088] Projecting rail 266 has a thickness that increases in a second direction towards anterior
edge 240 of tibial tray 214, as shown by thickness dimensions 2T, and 2T, for laterally
projecting rail 266. Thickness dimension 2T; is less than thickness dimension 2T;. For example,
Figs. 17 and 19 illustrate lateral projecting rail 266 having a thickness that increases from

posterior edge 242 towards anterior edge 240.

[0089] Referring to Figs. 17, 18, and 20, bearing components 212 includes posterior edge 220,
anterior edge 221, lateral edge 222, medial edge 224, and a pair of grooves 226 and 228, cach
respectively positioned on lateral edge 222 and medial edge 224 of bearing component 212 (Fig.
17 and 20). As shown in Figs. 17 and 20, groove 228 has a thickness increasing in a first
direction from anterior edge 221 towards posterior edge 220 of bearing component 212, such that

the increasing thickness of groove 228 of bearing component 212 corresponds to the increasing
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thickness of projecting rail 268 of tibial tray 214. Specifically, medial groove 228 has thickness

dimension 2Ts, which is less than thickness dimension 2T, as illustrated in Fig. 17.

[0090] Similarly, groove 226 has a thickness increasing in a second direction from posterior
edge 220 towards anterior edge 221 of bearing component 212, such that the increasing thickness
of groove 228 of bearing component 212 corresponds to the thickness of projecting rail 266 of
tibial tray 214. Lateral groove 226 has thickness dimensions 2T44, which is less than thickness
dimension 2Tz as illustrated in Fig. 17. The thick ends of grooves 226 and 228 initially receive
the thin ends of projecting rails 266 and 268, thereby defining a large clearance therebetween.
Upon assembly, grooves 226 and 228 are advanced over projecting rails 266 and 268, reducing
the clearance therebetween until ultimately the thick ends of projecting rails 266 and 268 are
respectively received within the correspondingly thick ends of groove 226 and 228, with no

clearance therebetween.

[0091] As shown in Figs. 17 and 20, bearing component 212 includes distal tab 292 projecting
distally from distal surface 280 and medially positioned tab 296 projecting from medial edge 224
positioned for receipt into medially positioned aperture 298 of tibial tray 214. Referring to Figs.
13 and 15, tibial tray 214 includes proximal depression 294 positioned on support surface 241 for
receipt of distal tab 292 where proximal depression 294 has a perimeter that is congruent to a
perimeter of distal tab 292. Tibial tray 214 further includes ramped proximal groove 295 having
anterior end 297 positioned at anterior edge 240 of tibial tray 214 and posterior end 299 adjacent
proximal depression 294 (Figs. 17 and 19). While ramped proximal groove 295 is shown in the
third embodiment of this disclosure, it may also be included within the second embodiment of
this disclosure. Alternatively, it may not be present in either the second or third embodiment of

this disclosure.

[0092] A method of inserting this third embodiment is similar to the method described for the
first embodiment above absent inclusion of an anterior rail and boss of the tibial tray to provide
an additional locking mechanism. Rather, the third embodiment of this disclosure includes distal
tab 292 projecting from distal surface 280 of bearing component 212 and a ramped proximal
groove 295 that initially receives a posterior end of distal tab 292 during insertion of bearing

component 212 onto tibial tray 214. Ramped proximal groove 295 includes a base and a pair of
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walls that are curved about the center of rotation R, such that groove 295 receives distal tab 292
in an arcuate manner when bearing component 212 is rotated along rotation R atop tibial tray
214. Ramped proximal groove is adjoined with proximal depression 294 that receives distal tab
292 upon a final seating of bearing component 212 onto tibial tray 214 in a similar manner as

described above for the second embodiment.

[0093] This exemplary third embodiment further includes medially positioned tab 296
projecting from medial edge 224 of bearing component 212 that, like tab 292, defines a ramped
surface. Medial tab 296 has a smallest height from medial edge 224 at a posterior end, and a

largest height from medial edge 224 at an anterior end.

[0094] Bearing component 212 is rotated to lock onto tibial tray 214 in a manner similar to
that described above for both the first and second embodiments with regard to the locking of the
peripheral rails of varying thickness of the tibial tray with corresponding grooves in the bearing
component. Particularly, bearing component 212 is rotated while the pair of projecting rails 266
and 268 of tibial tray 214 are progressively further received in the pair of grooves 226 and 228 of
bearing component 212. However, in the third embodiment, distal tab 292 is received into
ramped proximal groove 295 at the beginning of rotation R. As ramped proximal groove 295

has a base that is positioned lower, i.¢., distal of support surface 241 of tibial tray 214, the gap
formed between distal surface 280 and support surface 241 (which gap is created by the sloping

of distal tab 292) is smaller as compared to the gap formed in the second embodiment.

[0095] As rotation R progresses, after distal tab 292 is initially received into ramped proximal
groove 295, distal tab 292 is further urged along ramped proximal groove 295 into locking
receipt with proximal depression 294 of tibial tray 214 (Fig. 20). Specifically, distal tab 292
slides along arcuate ramped proximal groove 295 until the perimeter of distal tab 292 is
substantially congruent with the corresponding perimeter of proximal depression 294. When so
received, distal tab 292 and proximal depression 294 cooperate to provide an additional locking

mechanism which restricts rotation of the bearing component 212 relative to tibial tray 214.

[0096] After bearing component 212 locks to tibial tray 214, a wall at a posterior end of distal
tab 292 cooperates with a wall of proximal depression 294 while the posterior wall of medially

positioned tab 296 cooperates with a wall of medially positioned aperture 298 to prevent anterior
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movement of bearing component 212 along a plane including support surface 241. Movement in
an opposite direction along the plane is prevented via the receipt of projecting rails 266 and 268
into grooves 226 and 228, respectively. The cooperation of projecting rails 266 and 268 into
grooves 226 and 228 further assists with preventing lift-off of bearing component 212 from tibial
tray 214.

[0097] Another locking mechanism of prosthesis 210 may be actuated during rotation R. The
anterior end of medially positioned tab 296, which projects from medial edge 224 of bearing
component 212, initially passes onto perimeter wall 264 during rotation R. Wall 264 continues
to slide up the ramped surface of medially positioned tab 296 until medially positioned tab 296 is
snaps into engagement with medially positioned aperture 298 of tibial tray 214. After such
engagement, the posterior wall of medially positioned tab 296 (i.c., the wall of tab 296 with the
largest height differential) abuts an adjacent wall of medially positioned aperture 298 to prevent
sliding or rotating movement of bearing component 212 along a plane including support surface

241, thereby contributing to the "fixed-bearing” configuration of prosthesis 210.

[0098] In yet another exemplary embodiment, a tibial tray may have a tibial boss defining an
angled geometry, relative to a sagittal plane, which allows a bearing component to lockingly
connected to the tibial tray along a single anterior-medial insertion trajectory (i.c., without

separate rotation as described above).

[0099] As shown in a fourth embodiment illustrated in Figs. 21-24, bearing component 312
may be inserted along a path defining a medially oriented angle (o) from an anteroposterior
reference axis 381. In the illustrated embodiment, axis 381 passes through an anterior edge of
tibial tray 314 (Fig. 22) and is parallel to a sagittal plane. Except where specified otherwise,
bearing component 312 is similar to bearing component 12 described above. Reference numbers
in Figs. 21-24 refer to analogous structures shown in Figs. 1-12 and described above with respect
to bearing component 12. While shown and described herein with specific reference to a left

knee application, tibial prosthesis 310 may also be configured for use in a right knee application.

[00100] Fig. 21 further shows tibial tray 314 having a tibial stem 345 including stem shaft 347
distally extending from bore 349 of tibial tray 314 and projecting into the tibia. As illustrated in

Fig. 22, bearing component 312 may be inserted at an angle ranging from about 8 degrees to
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about 10 degrees from axis 381. Alternatively, bearing component 312 may be inserted at an
angle ranging from as little as about zero or 1 degree, and as much as about 30 degrees or 90
degrees, with respect to axis 318. It is contemplated that such angle of insertion may be within

any range defined by any of the foregoing values.

[00101] Once Bearing component 312 may then be pressed into tibial tray 314 to lock bearing
component 312 to tibial tray 314 (Fig. 24), with, e.g., a snap fit or an interference fit. Rail 366
and 368 of a substantially constant thickness may be inserted into groove 326 and 328,
respectively, having a corresponding substantially constant thickness, until a fit is achieved in
which rails 366 and 368 fully received within grooves 326 and 328, respectively. Additional
securement may be provided by boss 348 on tibial tray 314, which cooperates with a
correspondingly shaped notch 378 on bearing component 312. Notch 378 receives boss 348 of
the tibial tray 314 (Fig. 22) for locking engagement therebetween.

[00102] Advantageously, boss 348 may be canted to accommodate the insertion angles
disclosed herein, which allows tibial bearing component 312 to avoid the extensor mechanism of
the knee (Fig. 25) as bearing component 312 is secured to tibial tray 314. A boss of any shape
and a correspondingly shaped notch that receives the boss are within the scope of this disclosure.
Exemplary shapes and configurations for boss 348 are disclosed in U.S. Patent Application
Serial No. / ,  (Attorney docket ZIM0806-03), entitled TIBIAL PROSTHESIS, filed on

even date herewith and assigned to the present assignee, the entire disclosure of which is hereby

expressly incorporated by reference herein.

[00103] Tibial prosthesis 310 includes bearing component 312 having at least one concave
articulating surface configured for articulation against opposing condyles of a femur or femoral
prosthesis (not shown). As shown in Fig. 21, tibial tray 314 has anterior edge 340, anterior rail
340A, posterior edge 342, lateral edge 346, medial edge 344, and includes a support for bearing
component 312. The support may be a support surface, such as support surface 341, which
directly supports bearing component 312 in abutting contact. Alternatively, the support surface
341 may indirectly support bearing component 312, such as where other components are

positioned between bearing component 312 and the support of tibial tray 314.
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[00104] Tibial tray 314 also includes boss 348 that has posterior end 350, anterior end 352,
and a pair of elongated sides 354 and 356, each facing one of the medial and lateral edges 344
and 346, respectively, of tibial tray 314. Elongated sides 354 and 356 define laterally and
medially angled surfaces which combine to define a central axis. The central axis is angularly
offset from anteroposterior reference axis 381, which is positioned through anterior edge 321 of
tibial tray 314 and parallel to the sagittal plane as noted above. This angular offset defines an

offset axis angle o which ranges from about 8 to about 10 degrees with respect to axis 381.

[00105] However, it is contemplated that offset axis angle o may range from about 0 degrees
to about 90 degrees, and may an angle as small as 0, 1, 2, 3, 4, 5, 6, 7, or 8 degrees, or as great as
9, 10, 20, 30, 40, 50, 60, 70, 80, or 90 degrees, or may be any angle within any range defined by

the foregoing angle values.

[00106] The angled surface of lateral clongated side 356 faces lateral edge 346 of tibial tray
314, and the angled surface of medial elongated side 354 faces medial edge 344 of tibial tray
314. The angled surface of lateral elongated side 356 has a lateral side angle that is angled
relative to offset axis a, and the angled surface of medial elongated side 354 has a medial side
angle that is angled relative to offset axis a. In an exemplary embodiment, the lateral side angle
and the medial side angle may each range from about 0 degrees to about 15 degrees, or from
about 5 degrees to 10 degrees. It is further contemplated that the medial and lateral side angles
may be an angle as small as 0, 1, 2, 3, 4, 5, 6, or 7 degrees or as great as 8,9, 10, 11, 12, 13, 14,

or 15 degrees, or may be any angle within any range defined by the foregoing angle values.

[00107] Boss 348 has boss rail 358 that transversely projects from an edge 360 of each of
clongated sides 354 and 356 and has a substantially constant thickness (Fig. 21). Tibial tray 314
further includes a pair of extended perimeter walls 362 and 364. Extended perimeter wall 362 is
positioned on lateral edge 346 of tibial tray 314. Extended perimeter wall 364 is positioned on
medial edge 344 of tibial tray 314. Tibial tray 314 also includes a pair of projecting rails 366 and
368 that project inwardly from each of extended perimeter walls 362 and 364, respectively.

Each projecting rail 366 and 368 has a substantially constant thickness. Alternatively, each
projecting rail 366 and 368 may have an increasing thickness in a direction from anterior edge

340 towards posterior edge 342 of tibial tray 314.
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[00108] Asillustrated in Figs. 22 and 23, bearing component 312 includes posterior edge 320,
anterior edge 321, lateral edge 322, medial edge 324, and a pair of grooves 326 and 328. Lateral
groove 326 is positioned on lateral edge 322 of bearing component 312, and medial groove 328
is positioned on medial edge 324 of bearing component 312. Each groove 326 and 328 has a
thickness corresponding to a thickness of projecting rails 366 and 368, respectively.
Alternatively, each groove 326 and 328 may have an increasing thickness in a direction from
anterior edge 321 towards posterior edge 320 of bearing component 312, such that the increasing
thickness corresponds to the correspondingly increasing thickness of projecting rails 366 and

368, respectively.

[00109] Notch 378 in bearing component 312 is shaped to receive boss 348 of tibial tray 314
and includes internal groove 372 for receipt of boss rail 358, which is shown in a final seated
position in Fig. 24. In an exemplary embodiment, boss rail 358 and internal groove 372 define
an interference fit therebetween such that some deformation of groove 372 and/or boss rail 358
occurs upon mating. Internal groove 372 has a substantially constant thickness that corresponds
to the thickness of boss rail 358. Alternatively, boss rail 358 and, similarly, internal groove 372
may have an increasing thickness in a first direction from anterior edge 340 towards posterior

edge 342 of tibial tray 314.

[00110] After tibial tray 314 is positioned within a knee through an incision made to provide
access to the knee during surgery, bearing component 312 is inserted atop tibial tray 314 in a
manner that avoids the extensor mechanism of the knee (Fig. 25), as discussed above.
Particularly, bearing component 312 is inserted through incision S (Fig. 25) in an anterior-medial
insertion direction to an initial reception position where a posterior end of notch 378 on bearing
component 312 receives the leading, anterior end 352 of boss 348. Internal groove 372 is
advanced over boss rail 358 as bearing component 312 is inserted onto tibial tray 314 along
angle o ranging, for example, from about 0 to about 90 degrees from a sagittal plane as described

above.

[00111] When internal groove 372 "bottoms out" against boss rail 358, such that no further

anterior-medial movement of bearing component 312 relative to tibial tray 314 is possible,
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bearing component 312 is in a final, fully-installed position. In this final position, projecting

rails 366 and 368 are received by and substantially fill grooves 326 and 328, respectively.

[00112] During the anterior-medial insertion process (described above), bearing component
312 is urged atop tibial tray 314 as projecting rails 366 and 368 substantially fill grooves 326 and
328. At the same time, internal groove 372 is advanced over boss rail 358 until any gaps
between surfaces of the rails 366, 368, and 358, and surface creating grooves 326, 328, and 372,

respectively are filled.

[00113] In order to secure bearing component 312 in the fully installed position on tibial tray
314, anterior rail 340A is provided on tibial tray 314 to engage in a final snap-fit connection with
bearing component 312. During the advancement of grooves 326 and 328 and internal groove
372 receive respective rails 366, 368, and boss rail 358, walls forming grooves 326 and 328 and
internal groove 372 may experience elastic deformation as anterior rail 340A urges the distal
surface of bearing component 312 upwardly. Such deformation, coupled with frictional forces
experienced by the interaction of these portions of bearing component 312 and tibial tray 314,

increases resistance to movement of bearing component 312 along angle a.

[00114] When anterior edge 321 of bearing component 312 passes anterior rail 340A of tibial
tray 314, bearing component 312 snaps into position in a firm connection created by the
operation of anterior edge 321 with an interior side of anterior rail 340A. In a final seated
position of bearing component 312 atop tibial tray 314, projecting rails 366 and 368 and boss rail
358 substantially fill grooves 326 and 328 and internal groove 372, respectively, and resist lift-
off and translation of bearing component 312 relative to tibial tray 314. The cooperation of the
above-described locking mechanisms lock bearing component 312 to tibial tray 314 in the final

seated position, such that prosthesis 310 is a fixed-bearing prosthesis.

[00115] The above-described exemplary embodiments are generally directed to a "primary”
prosthesis, i.¢., a prosthesis which is designed to be implanted in a natural knee which retained
natural articular surfaces prior to the implantation. However, it is also contemplated that
prosthetic knee components made in accordance with the present disclosure may also be used in
a revision procedure, in which one or more previously-implanted knee prosthesis components are

removed and replaced. For example, the exemplary tibial trays described above are amenable to
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reuse in a revision procedure, such that the tibial tray is left in its originally-implanted position
on the tibia and only the tibial bearing component is replaced. Advantageously, leaving the tibial
tray in place allows the tibial bearing component to be replaced without further resection of the

tibia, which might otherwise be required where the tibial tray is removed.

[00116] Additional features of tibial trays and tibial bearing components, which may be
combined with prostheses in accordance with the present disclosure, are disclosed in U.S.
Provisional Patent Application Serial No. 61/381,800, filed on September 10, 2010 and entitled
TIBIAL PROSTHESIS FACILITATING ROTATIONAL ALIGNMENT, and in U.S. Patent
Application Serial Nos.  / , . /. and / ,  (Attorney Docket ZIM0815-01,

ZIMO0815-02 and ZIM0815-03), each entitled ASYMMETRIC TIBIAL COMPONENTS FOR A
KNEE PROSTHESIS and filed on even date herewith, the entire disclosures of which are hereby

expressly incorporated herein by reference.

[00117] While this invention has been described as having exemplary designs, the present
invention can be further modified within the spirit and scope of this disclosure. This application
is therefore intended to cover any variations, uses, or adaptations of the invention using its
general principles. Further, this application is intended to cover such departures from the present
disclosure as come within known or customary practice in the art to which this invention pertains

and which fall within the limits of the appended claims.
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WHAT IS CLAIMED IS:

1. A tibial prosthesis for replacing at least part of a natural knee, said tibial prosthesis
comprising:
a bearing component comprising:
a proximal surface defining at least one concave articulating surface, and
a distal surface opposite said proximal surface, said distal surface having a notch
formed therein; and
a tibial tray comprising:
a support surface sized to support said distal surface of said bearing component,
said support surface having a lateral edge and a medial edge, and
a boss projecting proximally from said support surface, said boss having a
concave lateral side facing said lateral edge of said tibial tray and a convex medial side facing
said medial edge of said tibial tray,
said bearing component rotatable about an axis of rotation between a disassembled
position and an assembled position, said axis of rotation displaced laterally from said medial side
of said boss, such that rotation of said bearing component from said disassembled position to
said assembled position advances said boss of said tibial tray into said notch of said bearing
component, said bearing component locked to said tibial tray in said assembled position to create

a fixed bearing prosthesis.

2. The tibial prosthesis of claim 1, wherein said concave lateral side and said convex medial
side of said boss each extend between an anterior boss end and an opposing posterior boss end,
said boss further comprising;:

a boss rail projecting transversely from each of the concave lateral side and the convex
medial side of said boss, said boss rail having an increasing thickness in a direction from said

anterior boss end towards said posterior boss end.
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3. The tibial prosthesis of claim 2, wherein said notch comprises an internal groove sized
for receipt of said boss rail, said internal groove having an increasing thickness corresponding to
said increasing thickness of said boss rail such that said boss rail defines an interference fit with

said internal groove.

4. The tibial prosthesis of claim 3,

wherein said bearing component includes a distal tab projecting distally from said distal
surface, said distal tab having a distal tab perimeter; and

wherein said support surface of said tibial tray includes a proximal depression sized to
receive said distal tab of said bearing component, said proximal depression having a proximal
depression perimeter, said proximal depression perimeter substantially congruent to said distal

tab perimeter.

5. The tibial prosthesis of claim 1, said tibial tray further comprising:

a lateral perimeter wall positioned at said lateral edge of said tibial tray;

a medial perimeter wall positioned at said medial edge of said tibial tray;

a medial projecting rail projecting from said medial perimeter wall towards said lateral
edge of said tibial tray, said medial projecting rail having an increasing thickness in a first
direction from an anterior edge of said tibial tray towards a posterior edge of said tibial tray, and

a lateral projecting rail projecting from said lateral perimeter wall towards said medial
edge of said tibial tray, said lateral projecting rail having an increasing thickness in a second

direction from said posterior edge of said tibial tray towards said anterior edge of said tibial tray.

6. The tibial prosthesis of claim 5, wherein said bearing component further comprises:

a posterior edge;

an anterior edge;

a medial edge having a medial groove formed therein, said medial groove having an
increasing thickness in a third direction from said anterior edge towards said posterior edge of

said bearing component, said increasing thickness of said medial groove corresponding to said
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increasing thickness of said medial projecting rail, such that said medial projecting rail defines
an interference fit with said medial groove; and

a lateral edge having a lateral groove formed therein, said lateral groove having an
increasing thickness in a fourth direction from said posterior edge towards said anterior edge of
said bearing component, said increasing thickness of said lateral groove corresponding to said
increasing thickness of said lateral projecting rail, such that said lateral projecting rail defines an

interference fit with said lateral groove.

7. A method of inserting a bearing component onto a tibial tray via an incision providing
access to a knee, the knee having an extensor mechanism, the method comprising:

providing a tibial tray having a support surface sized to receive the bearing component;

positioning the tibial tray within the knee via the incision;

providing the bearing component having at least one concave articulating surface and an
opposing distal surface;

inserting the bearing component, while avoiding the extensor mechanism, through the
incision in an anterior-medial insertion direction to position a distal surface of the bearing
component atop the support surface of the tibial tray; and

seating the bearing component onto the tibial tray.

8. The method of claim 7, wherein said step of seating the bearing component onto the tibial
tray comprises rotating the bearing component about an axis of rotation displaced laterally of an

anterior-posterior midline of tibial tray.

9. The method of claim 8, wherein:

said step of providing a bearing component comprises providing a bearing component
including a distal tab projecting distally from the distal surface,

said step of providing a tibial tray comprises providing a tibial tray including a proximal
depression in the support surface, the proximal depression sized for receipt of the distal tab of the

bearing component, the proximal depression having a proximal depression perimeter, the distal
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tab having a distal tab perimeter, the proximal depression perimeter substantially congruent to
the distal tab perimeter, and
said step of seating the bearing component onto the tibial tray further comprises

positioning the distal tab of the bearing component into the proximal depression of the tibial tray.

10. The method of claim 9,

wherein said step of providing a tibial tray comprises providing a tibial tray including a
ramped proximal groove in the support surface for receipt of said distal tab of said bearing
component, and

wherein said step of seating the bearing component onto the tibial tray further comprises
urging the distal tab of the bearing component into the ramped proximal groove of the tibial tray
such that the distal tab is received in the ramped proximal groove prior to being received into the

proximal depression.

11. The method of claim 7,

wherein said step of providing a tibial tray comprises providing a tibial tray including a
medial perimeter wall having a plurality of surfaces defining a medially positioned aperture,

wherein said step of providing a bearing component comprises providing a bearing
component including a medial edge having medially positioned tab projecting from the medial
edge, the medially positioned tab shaped for receipt into the medially positioned aperture of the
tibial tray, and

wherein said step of seating the bearing component onto the tibial tray further comprises
positioning the medially positioned tab of the bearing component into the medially positioned

aperture of the tibial tray.
12. The method of claim 7, wherein said step of inserting the bearing component comprises

inserting the bearing component along an angle ranging from greater than zero to about 90

degrees from a sagittal plane.
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13. The method of claim 7, wherein said step of inserting the bearing component comprises
inserting the bearing component along an angle ranging from greater than zero to about 30

degrees from a sagittal plane.

14. The method of claim 7, wherein said step of inserting the bearing component comprises
inserting the bearing component along an angle ranging from about 8 to about 10 degrees from a

sagittal plane.

15. The method of claim 7,

wherein said step of providing a tibial tray comprises providing a tibial tray including a
boss and a boss rail, the boss rail having an increasing thickness in a direction from an anterior
end of the tibial tray towards a posterior end of the tibial tray, and

wherein said step of providing a bearing component comprises providing a bearing
component comprising a notch shaped to receive the boss, the notch comprising an internal
groove sized to receive of the boss rail, the internal groove having an increasing thickness

corresponding to the increasing thickness of the boss rail.

16.  The method of claim 15, wherein said step of seating the bearing component onto the
tibial tray comprises:
advancing the boss of the tibial tray into the notch of the bearing component, and
rotating the bearing component until the boss rail of the tibial tray forms a locking

engagement with the internal groove of the notch of the bearing component.
17. The method of claim 7, wherein said step of positioning a tibial tray comprises
positioning a tibial tray including a boss including:

a concave lateral side facing a lateral edge of the tibial tray, and

a convex medial side facing a medial edge of the tibial tray.

18. The method of claim 17, wherein said boss further includes:
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a boss rail projecting transversely from each of the concave lateral side and the medial
lateral side, the boss rail having an increasing thickness in a first direction from an anterior end

of the boss towards a posterior end of the boss.

19.  The method of claim 17, wherein said step of providing a tibial tray comprises providing
a tibial tray including:

a lateral perimeter wall positioned at the lateral edge of the tibial tray;

a medial perimeter wall positioned at the medial edge of the tibial tray;

a medial projecting rail projecting from the medial perimeter wall towards the lateral
edge of the tibial tray, the medial projecting rail having an increasing thickness in a first
direction from an anterior edge of the tibial tray towards a posterior edge of the tibial tray, and

a lateral projecting rail projecting from the lateral perimeter wall towards the medial edge
of the tibial tray, the lateral projecting rail having an increasing thickness in a second direction

from the posterior edge of the tibial tray towards the anterior edge of the tibial tray.

20.  The method of claim 19, wherein said step of providing a bearing component onto the
tibial tray in an anterior-medial direction comprises providing a bearing component including:

a posterior edge;

an anterior edge;

a medial edge having a medial groove formed therein, the medial groove having an
increasing thickness in a third direction from the anterior edge towards the posterior edge of the
bearing component, the increasing thickness of the medial groove corresponding to the
increasing thickness of the medial projecting rail, such that the medial projecting rail defines an
interference fit with the medial groove;

a lateral edge having a lateral groove formed therein, the lateral groove having an
increasing thickness in a fourth direction from the posterior edge towards the anterior edge of the
bearing component, the increasing thickness of the lateral groove corresponding to the increasing
thickness of the lateral projecting rail, such that the lateral projecting rail defines an interference

fit with the lateral groove.
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21.  The method of claim 20, wherein the bearing component comprises a notch shaped to
receive the boss of the tibial tray, said step of seating the bearing component onto the tibial tray
comprises:

advancing the boss of the tibial tray into the notch, and

rotating the bearing component until the medial and lateral projecting rails of the tibial
tray to form a locking engagement with the medial and lateral grooves of the bearing component,

respectively.

22. A tibial prosthesis for replacing at least part of a natural knee, said tibial prosthesis
comprising:
a bearing component comprising:

at least one concave articulating surface;

a distal surface opposite said concave articulating surface; and

a distal tab projecting distally from said distal surface, said distal tab having a
distal tab perimeter; and

a tibial tray comprising:

a support surface sized to support said distal surface of said bearing component,
said support surface having a lateral edge and a medial edge;

a proximal depression formed in said support surface and sized to receive of said
distal tab of said bearing component, said proximal depression having a proximal depression
perimeter, said proximal depression perimeter substantially congruent to said distal tab
perimeter; and

a ramped proximal groove sized to receive said distal tab of said bearing
component, said ramped proximal groove having an anterior end at an anterior edge of said tibial

tray and a posterior end adjacent said proximal depression.
23.  The tibial prosthesis of claim 22, said tibial tray further comprising:

a lateral perimeter wall positioned at said lateral edge of said tibial tray;

a medial perimeter wall positioned at said medial edge of said tibial tray;
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a medial projecting rail projecting from said medial perimeter wall towards said lateral
edge of said tibial tray, said medial projecting rail having an increasing thickness in a first
direction from the anterior edge of said tibial tray towards a posterior edge of said tibial tray, said
medial perimeter wall having medially positioned aperture passing therethrough, and

a lateral projecting rail projecting from said lateral perimeter wall towards said medial
edge of said tibial tray, said lateral projecting rail having an increasing thickness in a second

direction from said posterior edge of said tibial tray towards said anterior edge of said tibial tray.

24.  The tibial prosthesis of claim 23, wherein said bearing component further comprises:
a posterior edge;
an anterior edge;
a medial edge comprising:

a medial groove formed in said medial edge of said bearing component, said
medial groove having an increasing thickness in a third direction from said anterior edge of said
bearing component towards said posterior edge of said bearing component, said increasing
thickness of said medial groove corresponding to said increasing thickness of said medial
projecting rail, such that the medial projecting rail defines an interference fit with the medial
groove; and

a medially positioned tab projecting from said medial edge, said medially
positioned tab shaped to be received within said medially positioned aperture of said tibial tray;
and

a lateral edge having a lateral groove formed therein, said lateral groove having an
increasing thickness in a fourth direction from said posterior edge of said bearing component
towards said anterior edge of said bearing component, said increasing thickness of said lateral
groove corresponding to said increasing thickness of said lateral projecting rail, such that the

lateral projecting rail defines an interference fit with the lateral groove.
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