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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. 61/381,800, filed on September 10, 2010 and entitled TIBIAL
PROSTHESIS FACILITATING ROTATIONAL ALIGNMENT, and 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 thc Invention.

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

tibial prostheses.
2. Description of the Related Art.

[0003] Orthopedic prosthescs are commonly utilized to repair and/or replace damaged bone
and tissue in thc human body. For cxample, a knce 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
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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 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.

[0004a] The above discussion of background art is included to explain the context of the present
invention. It is not to be taken as an admission that any of the documents or other material
referred to was published, known or part of the common general knowledge in Australia at the

priority date of any one of the claims of this specification.

SUMMARY
[0004b] According to a first aspect the present invention provides a tibial prosthesis,
comprising:
a bearing component comprising:
at least one concave articulating surface;
a distal surface opposite said concave articulating surface;
a peripheral wall extending between said articulating surface and said distal surface, said
peripheral wall having an anterior bearing edge, an opposing posterior bearing edge, a lateral
bearing edge and an opposing medial bearing edge; and
a notch formed in said distal surface, said notch defining a bearing undercut; and
a tibial tray comprising:
a support surface capable of supporting said bearing component, said support surface defining an
anterior tray edge, an opposing posterior tray edge, a lateral tray edge and an opposing medial tray
edge;
a two-pronged boss including a medial prong extending toward said anterior tray edge and_having
a medially facing side and a laterally facing side, and a lateral prong extending toward said
anterior tray edge and_having a medially facing side and a laterally facing side, and a recess
formed between at least a portion of said laterally facing side of said medial prong and at least a
portion of said medially facing side of said lateral prong; and
a tray undercut extending along said medial tray edge, said posterior tray edge, said lateral tray
edge, said medially facing side and said laterally facing side of said medial prong, and said

medially facing side and said laterally facing side of said lateral prong;
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said tray undercut cooperating with said bearing undercut to define an interference fit.

[0005] The present disclosure relates to a tibial prosthesis, and, particularly, a fixed bearing
tibial prosthesis having a two-pronged securement mechanism. The securement mechanism
may or may not be angled. Advantageously, the securement mechanism, working alone or in
cooperation with other securement features, minimizes micromotion between the tibial tray

and tibial bearing component.

[0006] As used herein, "micromotion" refers to the small motions that may exist between
prosthesis components, such as between tibial trays 102A-102L and bearing components 104A-
104L respectively, 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.

[0007] 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.

[0008] 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

2a
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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.

[0009] The dovctail boss of the present disclosurc assists with locking a bearing component
onto the tibial tray and also guides insertion of the bearing componcnt into cngagement with the
tibial tray. Each boss has a pair of sides, one of which faces a latcral edge of the tibial tray and
the other of which faces a medial cdge of the tibial tray. In certain embodiments, the boss
cooperates with a secondary locking mechanism to prevent lift-off of the bearing component
from the tibial tray as well as transverse movement of the bearing component relative to the tibial
tray. The boss may have a sufficient anteroposterior length and/or mediolateral width to provide
sufficient resistance to lift-off and lateral movement of the bearing component while eliminating

the need for a secondary locking mechanism between the bearing component and the tibial tray.

[0010] While a boss may assist as a locking mechanism to lock a bearing component onto a
respective tibial tray, the boss may also assist with the orientation of the trajectory for insertion
of the bearing component atop the tibial tray during knee surgery. For example, a boss may be
angled, or canted, with respect to a reference axis. Alternatively, the boss may not be angled, or
not be canted, with respect to the reference axis such that the boss follows a trajectory paralleling

the reference axis.

[0011] As used herein, "reference axis" refers to a generally anterior-posterior axis that is
parallel to a sagittal plane, i.e., a plane that centrally separates a body into right and left halves.
Alternatively, the "reference axis" may be an axis, described in detail below, which links the
medial one-third of the tibial tubercle with a geometric center of an attachment area between

posterior cruciate ligament ("PCL") and the tibia.

[0012] Further, angled bosses may be configured to allow for an anterior-medial insertion of a

bearing component onto and later attachment to a tibial tray of the tibial prosthesis. For the
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purposes of this document, "anterior-medial insertion" means insertion along a path from a

starting point displaced anteriorly and medially from the desired final position of the implant.

[0013] 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. Fixation is completed when the bearing component is at
the cnd of its travel and is fixed to the tibial tray to form a fixcd-bcaring tibial prosthesis. Such
an antcrior-medial insertion trajectory is additionally described in related U.S. Patent Application
Serial No. , centitled TIBIAL PROSTHESIS (Attorncy Docket No. ZIM0806-02) and
filed on a same day as this present disclosure, the entire disclosurc of which is cxpressly

incorporated by reference herein.

[0014] The sides of the boss may be angled relative to an offset axis that is angled about 8 to
10 degrees from an axis parallel to the sagittal plane, though offset axis angles ranging from
between about 0 to 90 degrees are contemplated. For instance, a lateral side and a medial side of
the boss may each be angled relative to the offset axis at a lateral side angle and a medial side
angle, respectively. The lateral side and medial side angles may range from about 5 degrees to
10 degrees, though angles ranging from between about 0 degrees to 15 degrees are contemplated.
Also contemplated is 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 degree valued within any range defined by any of
the foregoing valucs. Each sidc may be parallcl to or angled with respect to the offsct axis at a
samc or different angle from the other side. The gecomcetry of this alternative tibial boss allows
an antcrior-medially inscrted 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. Advantageously, this
anterior-medial insertion facilitates avoidance of the extensor mechanism of the knee during the

implantation of the bearing component.

[0015] Referring back to the peripheral rail locking mechanism discussed above, the
peripheral rail may include a pair of anterior rails. In certain embodiments, the peripheral rail

may include posterior rails extending around the posterior periphery of the tibial tray. These
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posterior rails may also extend into medial and lateral edges of the tibial tray. Any of the
peripheral rails may include undercuts, such that the peripheral rails are received into a
corresponding internal groove of a respective bearing component. Alternatively, any of the
peripheral rails may include "containment rails" which superiorly project from a support surface
of a tibial tray and have a substantially straight edge for abutment against a corresponding edge
of the bearing component after the bearing component has been seated onto the tibial tray. A
"boss rail" may be provided, extending away from the periphery and rising superiorly from the
support surface of the tibial tray. The peripheral rails may be of substantially the same thickness

or may vary in thickness.

[0016] Whilc certain cmbodiments of this disclosurc include a posterior-mcdial cdge of both a
tibial tray and a bearing component that is symmetric with a posterior-lateral edge of the tibial
tray and bearing component, the above-referenced edges may be asymmetric with each other.
Any of the embodiments of the present disclosure may include posterior-medial and posterior-

lateral edges that are either symmetric or asymmetric.

[0017] In one form thereof, the present disclosure provides a tibial prosthesis, comprising: a
bearing component comprising: at least one concave articulating surface; a distal surface
opposite the concave articulating surface; a peripheral wall extending between the articulating
surface and the distal surface, the peripheral wall having an anterior bearing edge, an opposing
posterior bearing edge, a lateral bearing edge and an opposing medial bearing edge; and a notch
formcd in the distal surface, the notch dcfining a bearing undercut; and a tibial tray comprising: a
support surface capablc of supporting the bearing component, the support surface defining an
anterior tray cdge, an opposing postcrior tray cdgc, a latcral tray cdge and an opposing medial
tray edge; a two-pronged boss including a medial prong having a medially facing side and a
laterally facing side, and a lateral prong having a medially facing side and a laterally facing side;
and a tray undercut extending along the medial tray edge, the posterior tray edge, the lateral tray
edge, the medially facing side and the laterally facing side of the medial prong, and the medially
facing side and the laterally facing side of the lateral prong; the tray undercut cooperating with

the bearing undercut to define an interference fit.
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[0018] In another form thereof, the present disclosure provides a tibial tray comprising: a
support surface capable of supporting the bearing component, the support surface defining an
anterior tray edge, an opposing posterior tray edge, a lateral tray edge and an opposing medial
tray edge; and a two-pronged boss including a medial prong having a medially facing side and a
laterally facing side, and a lateral prong having a medially facing side and a laterally facing side,
the medial prong spaced from the lateral prong, the medially facing side of the medial prong

convergent with the laterally facing side of the lateral prong toward the anterior edge.

[0019] In another form thercof, the present disclosure provides a tibial prosthesis for replacing
at lcast part of a natural knee of a body, the body dcfining a sagittal planc which centrally
scparatcs the body into right and left halves, the tibial prosthesis comprising: a bearing
component comprising: at least one concave articulating surface; a distal surface opposite the
concave articulating surface; and a notch formed in the distal surface, the notch defining a
longitudinal axis, the longitudinal axis defining an offset axis angle relative to the sagittal plane,
the offset axis angle ranging from greater than zero degrees to about 90 degrees; and a tibial tray
comprising: a support surface capable of supporting the bearing component, the support surface
having a lateral edge and a medial edge opposite the lateral edge, and a boss having an a
longitudinal axis, the longitudinal axis angled with respect to the sagittal plane, the boss
lockingly engageable with the notch along the offset axis angle to lock the tibial tray to the

bearing component.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] 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:

[0021] Fig. 11is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary first embodiment of the present invention, including a bearing

component and a tibial tray;
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[0022] Fig. 2 is a lateral perspective view of the bearing component of the first embodiment

from a distal to proximal aspect;
[0023] Fig. 3 is a distal plan view of the bearing component of the first embodiment;

[0024] Fig. 4 is a proximal plan, partial sectional view of the tibial prosthesis showing a
straight insertion, along a general anterior-posterior axis parallel to a sagittal plane, of the

bearing component onto the tibial tray of the first embodiment;

[0025] Fig. 5 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 4, with

the bearing component fully seated on the tibial tray;

[0026] Fig. 6 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary second embodiment of the present invention, including a bearing

component and a tibial tray;

[0027] Fig. 7 is a latcral perspective view of the bearing component of the sccond cmbodiment

from a distal to proximal aspect;
[0028] Fig. 8 is a distal plan view of the bearing component of the second embodiment;

[0029] Fig. 9 is a proximal plan, partial sectional view of the tibial prosthesis showing a
straight insertion, along a general anterior-posterior axis parallel to a sagittal plane, of the

bearing component onto the tibial tray of the second embodiment;

[0030] Fig. 10 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 9, with

the bearing component fully seated on the tibial tray;

[0031] Fig. 11 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary third embodiment of the present invention, including a bearing

component and a tibial tray;
[0032] Fig. 12 is a anterior perspective view of the tibial tray of the third embodiment;

[0033] Fig. 13 is a distal plan view of the bearing component of the third embodiment;
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[0034] Fig. 14 is a proximal plan, partial sectional view of the tibial prosthesis showing a
straight insertion, along a general anterior-posterior axis parallel to a sagittal plane, of the

bearing component onto the tibial tray of the third embodiment;

[0035] Fig. 15 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 14, with

the bearing component fully seated on the tibial tray;

[0036] Fig. 16 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary fourth embodiment of the present invention, including a bearing

component and a tibial tray;
[0037] Fig. 17 is a antcrior perspective view of the tibial tray of the fourth embodiment;
[0038] Fig. 18 is a distal plan view of the bearing component of the fourth embodiment;

[0039] Fig. 19 is a proximal plan, partial sectional view of the tibial prosthcsis showing a
straight insertion, along a gencral antcrior-postcrior axis parallcl to a sagittal planc, of the

bcaring componcnt onto the tibial tray of the fourth cmbodiment;

[0040] Fig. 20 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 19, with

the bearing component fully seated on the tibial tray;

[0041] Fig. 21 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary fifth embodiment of the present invention, including a bearing

component and a tibial tray;
[0042] Fig. 22 is a anterior perspective view of the tibial tray of the fifth embodiment;
[0043] Fig. 23 is a distal plan view of the bearing component of the fifth embodiment;

[0044] Fig. 24 is a proximal plan, partial sectional view of the tibial prosthesis showing a
straight insertion, along a general anterior-posterior axis parallel to a sagittal plane, of the

bearing component onto the tibial tray of the fifth embodiment;

[0045] Fig. 25 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 24, with

the bearing component fully seated on the tibial tray;



WO 2012/018564 PCT/US2011/045078

[0046] Fig. 26 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary sixth embodiment of the present invention, including a bearing

component and a tibial tray;
[0047] Fig. 27 is a anterior perspective view of the tibial tray of the sixth embodiment;
[0048] Fig. 28 is a distal plan view of the bearing component of the sixth embodiment;

[0049] Fig. 29 is a proximal plan, partial sectional view of the tibial prosthesis showing an
anterior-medial insertion at an angle of the bearing component onto the tibial tray of the sixth

embodiment;

[0050] Fig. 30 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 29, with

the bearing component fully seated on the tibial tray;

[0051] Fig. 31 is an cxplodcd antcrior perspective view of a tibial prosthesis made in
accordancc with an cxemplary seventh embodiment of the present invention, including a bearing

component and a tibial tray;
[0052] Fig. 32 is a anterior perspective view of the tibial tray of the seventh embodiment;
[0053] Fig. 33 is a distal plan view of the bearing component of the seventh embodiment;

[0054] Fig. 34 is a proximal plan, partial sectional view of the tibial prosthesis showing an
anterior-medial insertion at an angle of the bearing component onto the tibial tray of the seventh

embodiment;

[0055] Fig. 35 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 34, with

the bearing component fully seated on the tibial tray;

[0056] Fig. 36 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary eighth embodiment of the present invention, including a bearing

component and a tibial tray;
[0057] Fig. 37 is a anterior perspective view of the tibial tray of the eighth embodiment;

[0058] Fig. 38 is a distal plan view of the bearing component of the eighth embodiment;



WO 2012/018564 PCT/US2011/045078

[0059] Fig. 39 is a proximal plan, partial sectional view of the tibial prosthesis showing an
anterior-medial insertion at an angle of the bearing component onto the tibial tray of the eighth

embodiment;

[0060] Fig. 40 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 39, with

the bearing component fully seated on the tibial tray;

[0061] Fig. 41 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary ninth embodiment of the present invention, including a bearing

component and a tibial tray;
[0062] Fig. 42 is a antcrior perspective view of the tibial tray of the ninth embodiment;
[0063] Fig. 43 is a distal plan view of the bearing component of the ninth embodiment;

[0064] Fig. 44 is a proximal plan, partial sectional vicw of the tibial prosthcsis showing an
antcrior-mcdial insertion at an anglc of the bearing componcnt onto the tibial tray of the ninth

cmbodiment;

[0065] Fig. 45 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 44, with

the bearing component fully seated on the tibial tray;

[0066] Fig. 46 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary tenth embodiment of the present invention, including a bearing

component and a tibial tray;
[0067] Fig. 47 is a proximal plan view of the tibial tray of the tenth embodiment;
[0068] Fig. 48 is a distal plan view of the bearing component of the tenth embodiment;

[0069] Fig. 49 is a proximal plan, partial sectional view of the tibial prosthesis showing a
straight insertion, along an anatomic home axis, of the bearing component onto the tibial tray of

the tenth embodiment;

[0070] Fig. 50 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 49, with

the bearing component fully seated on the tibial tray;

10
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[0071] Fig. 51 is an exploded anterior perspective view of a tibial prosthesis made in
accordance with an exemplary eleventh embodiment of the present invention, including a

bearing component and a tibial tray;
[0072] Fig. 52 is a proximal plan view of the tibial tray of the eleventh embodiment;
[0073] Fig. 53 is a distal plan view of the bearing component of the eleventh embodiment;

[0074] Fig. 54 is a proximal plan, partial sectional view of the tibial prosthesis showing a
straight insertion, along an anatomic home axis, of the bearing component onto the tibial tray of

the eleventh embodiment;

[0075] Fig. 55 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 54, with

the bearing component fully seated on the tibial tray;

[0076] Fig. 56 is an anatomical view of a right knee showing thc cxtensor mechanism of the

knece and an cxcmplary incision made to access the knce;
[0077] Fig. 57 is a top plan view of a resected proximal tibial surface;

[0078] Fig. 58 is an exploded antcrior perspcctive view of a tibial prosthesis madc in
accordance with an exemplary twelfth embodiment of the present invention, including a bearing

component and a tibial tray;
[0079] Fig. 59 is a proximal plan view of the tibial tray of the twelfth embodiment;
[0080] Fig. 60 is a distal plan view of the bearing component of the twelfth embodiment;

[0081] Fig. 61 is a proximal plan, partial sectional view of the tibial prosthesis showing a
straight insertion, along an anatomic home axis, of the bearing component onto the tibial tray of

the twelfth embodiment; and

[0082] Fig. 62 is a proximal plan, partial sectional view of the tibial prosthesis of Fig. 61, with

the bearing component fully seated on the tibial tray.

[0083] Corresponding reference characters indicate corresponding parts throughout the several

views. The exemplifications set out herein illustrate exemplary embodiments of the invention,

11
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and such exemplifications are not to be construed as limiting the scope of the disclosure in any

manner.

DETAILED DESCRIPTION

[0084] The present disclosure relates to a tibial prosthesis, and, particularly, a fixed bearing
tibial prosthesis including a tibial tray for securement to the proximal tibia for a knee prosthesis.
With the fixed bearing tibial prosthesis, a bearing component is seated atop the tibial tray in a
final, locked position in which lift-off of the bearing component from the tibial tray as well as
lateral movement of the bearing component relative to the tibial tray is prevented during natural
articulation of the knee via a mechanism locking the bearing component to the tibial tray. The
locking mechanism may include 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.

[0085] The boss may assist with the orientation of the trajectory for insertion of the bearing
component atop the tibial tray during knee surgery. For example, a boss may be angled, or
canted, with respect to a reference axis. Alternatively, the boss may not be angled, or not be
canted, with respect to the reference axis such that the boss follows a trajectory paralleling the
reference axis. As noted above, the reference axis may be a generally anterior-posterior axis that
is parallel to a sagittal plane, i.e., a plane that centrally separates a body into right and left halves.
[0086] Alternatively, the reference axis may be a "home axis." In the context of patient
anatomy, "home axis" M (Fig. 57) refers to a generally anteroposterior axis extending from
posterior point Cp to an anterior point C,, in which anterior point C, is disposed on tubercle B
and medially spaced from tubercle peak Pt by an amount equal to W/6 (i.e., point Cy lies on the
"medial third" of the anterior tibial tubercle).

[0087] In the context of a prosthesis, such as tibial tray 102L described below, "home axis" M

12
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refers to an axis oriented with respect to tibial tray 102L such that the component home axis M
of tibial tray 102L is aligned with home axis M of tibia T after implantation of tibial tray 102L in
a proper rotational and spatial orientation (as shown in Fig. 57). In the illustrative embodiments
shown, for example, in Figs. 57-62 and in detail described below, home axis M bisects PCL
cutout 200L at the posterior edge 154L of tibial tray 102L (Fig. 61), and bisects anterior edge
108L of tibial tray 102L. Itis contemplated that home axis M may be oriented to other baseplate
features, it being understood home axis M of tibial tray 102L is positioned such that that proper
alignment and orientation of tibial tray 102L upon tibia T (Fig. 57) positions the home axis M of
tibial tray 102L coincident with home axis M of tibia T.

[0088] Certain embodiments of this disclosure include a posterior-medial edge of both a tibial
tray and a bearing component that is symmetric with respect to the posterior-lateral edge of the
tibial tray and bearing component. However, other embodiments include tibial tray and bearing
components that have asymmetric medial and lateral compartments. Exemplary asymmetric
tibial prostheses are disclosed in U.S. Patent Application SerialNos.  /  , ., / ., and
/., (Attorney Docket ZIM0815-01, ZIM0815-02 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.
Any of the embodiments of the present disclosure may include posterior-medial and posterior-

lateral cdges that are either symmetric or asymmetric.

[0089] 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
the tibial tray. Once the proximal tibia is resected, the tibial tray may be positioned on the
proximal tibia 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.

[0090] The knee prostheses of the present disclosure may include tibial trays having canted

bosses or bosses that are not canted with respect to the reference axis (described above). Knee
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prostheses including tibial trays having canted bosses and associated methods of insertion within
the present disclosure desirably allow for implantation of a bearing component for securement
atop an implanted tibial tray along an anterior-medial insertion path; advantageously, such

implantation avoids the extensor mechanism of the knee.

[0091] Fig. 56 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 patclla 91 and distal cnd of the femur (not shown). Fibula 93 is locatcd at a
lateral sidc of thc tibia (not shown). Included among the extensor mechanism muscles are the
front thigh muscles of the knee, or quadriceps, that insert into patclla 91 and act to cxtend the
knec and control sidc-to-side movement of patclla 91. The quadriceps include the rectus femoris
(not shown), quadriceps tendon 94, and vastus medialis 95. Vastus medialis 95 includes vastus
medialis obliquus 96 and vastus lateralis 97. Fig. 56 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.

[0092] Alternatively, the exemplary first through fifth and tenth through twlefth embodiments
of the present disclosure include tibial trays having bosses that are not canted with respect to an
axis parallel to the sagittal plane that centrally divides a body into left and right halves. In
particular, the first through fifth exemplary embodiments, as described in greater detail below,
provide for becaring components positioned atop respective tibial trays along a gencrally antcrior-
postcrior axis that is parallel to the sagittal planc. However, the sixth through ninth exemplary
embodiments of this present disclosure includc tibial trays having bosses that are canted with
respect to the gencrally anterior-posterior axis and bearing components positioned atop the

respective tibial trays.

[0093] All of the disclosed embodiments include Posterior Cruciate Ligament ("PCL") cutouts
that are oriented at a posterior edge of both the bearing components and the tibial trays of the
present disclosure and have an axis that is aligned with a reference axis. However, it is
contemplated that a prosthesis in accordance with the present disclosure may be made for a

design in which the posterior cruciate ligament is resected during surgery, such as "posterior
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stabilized" (PS) or "ultra congruent" (UC) designs. The PS and UC designs may exclude the
PCL cutout in the bearing component 14, thereby obviating the need for any corresponding PCL
cutout in the tibial baseplate. Thus, continuous material may instead occupy the area of the PCL

cutouts.

[0094] The PCL cutouts of the first through ninth exemplary embodiments have axes aligned
with a generally anterior-posterior axis parallel to the sagittal plane. Further, bosses of tibial
trays cxtending from the PCL cutouts are cantcd or not cantcd with respect to the gencerally
anterior-posterior axis. However, as another cxample, the tenth through twelfth embodiments, as
described in greater detail below, provide for bearing components positioned atop respective
tibial trays including PCL cutouts having axcs aligned with anatomic homc axis M. The tibial
trays further have bosses that are not canted with respect to anatomic home axis M. During
implantation, the bearing component is urged along this "home axis" for seating upon the tibial

tray.

[0095] The boss of the tibial tray may optionally be elongated towards the anterior of the tibial
tray. Additionally or alternatively, the boss may be elongated in directions both towards a
medial edge and a lateral edge of the tibial tray. Further, the bearing component of the above
embodiments may include anterior wedges, or tabs, that project from an anterior edge of the
bearing component. The anterior wedges of the bearing component, and additionally or
alternatively, the elongated boss of the tibial tray may allow for sufficient resistance to lift-off of
the bearing component while climinating the nced for a sccondary locking mcchanism between

the bearing component and the tibial tray.

[0096] For purposes of this disclosure, any of the disclosed embodiments may include bearing
components positioned atop respective tibial trays along either a generally anterior-posterior axis
or anatomic home axis M. Additionally, any of the disclosed embodiments may have bosses on
the tibial trays that are canted or non-canted with respect to a general anterior-posterior axis or
anatomic home axis M, and bosses that are clongated in any direction. Further, any of the bosses
of the tibial trays of the embodiments within this present disclosure may be offset or not offset
from a centralized axis between an anterior edge and a posterior edge of the tibial tray.

Moreover, any of the disclosed embodiments within this present disclosure may include
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anteriorly positioned wedges projecting from an anterior edge of a respective bearing component

to allow for additional locking securement of the bearing component atop the tibial tray.

[0097] The first through ninth embodiments further include symmetric posterior edges
adjacent to a PCL cutout in both a tibial tray and respective bearing component, while the tenth
through twelfth embodiments disclose an asymmetry of the medial posterior edge and the lateral
posterior edge of the respective tibial tray and bearing components. The disclosed symmetry or
asymmctry of the posterior cdges adjacent the PCL cutout, howevcer, may be included in any of

thc ecmbodiments of the present disclosure.

[0098] The embodiments of this present disclosure further provide for peripheral rails along
the periphery of the respective tibial trays that are undercut, for example, through posterior edges
of the tibial tray, with a 45° undercut tool, though alternative tooling may be used such as a 60°
undercut tool to allow for increased height of the rails. The above mentioned undercut tools may
also provide undercuts for the dovetail bosses or other peripherally positioned rails of the tibial
trays in any of the disclosed embodiments. Undercuts are inclusive of dovetails, but also include
any structure or profile on a first part which, when slidingly mated with a corresponding
structure or profile on a second part, serves to prevent the first part from moving relative to the
second part along a direction normal to the sliding direction. In the context of knee prostheses,
undercuts assist with preventing rotational micromotion of a bearing component that is seated

atop a respective tibial tray and with preventing axial liftoff of the bearing component superiorly.

[0099] Alternatively, or additionally, a peripheral rail may include posterior, anterior, medial,
and lateral edges having a containment rail that does not include an undercut feature but rather
has a substantially straight edge projecting proximally from a support surface of the tibial tray.
Such containment rails advantageously resist rotation of the bearing component atop the tibial
tray. The peripheral rails may additionally be sloped and slightly thicker from anterior to
posterior ends. Any of the embodiments of the present disclosure may lack or, alternatively,
utilize a peripheral rail having any or all of posterior, anterior, medial and lateral edges that may

either be undercut or in the form of a containment rail.

[00100] The disclosed embodiments include a tibial tray having a tibial stem including a stem

fin and a stem shaft distally extending from an optional aperture of each tibial tray and projecting
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into the tibia. For example, as shown in Fig. 1 of an exemplary first embodiment, tibial stem
60A includes stem fin 62A and stem shaft 64A distally extending from optional aperture 66A of
each tibial tray and projecting into the tibia (not shown). Alternatively, a tibial tray may not

include a stem shaft.

[00101] Turning now to the drawings, reference numbers for the stem, stem fin, stem shaft,
and aperture elements where illustrated utilize the same numerical reference number combined
with differcnt Ictters to distinguish the cxemplary embodiment (i.c., stem 60A, 60B, 60C, ctc.
correspond to the first, sccond, and third cxemplary cmbodiments, etc.). For the purposcs of this
disclosurc, a rcference numcral followed by A-L corrcsponds to a similar featurc between the
cxemplary first through twelfth cmbodiments, respectively. Structurcs of one cmbodiment are
similar to structures of another embodiment, with reference numbers in respective Figures

referring to analogous structures shown in analogous figures except where described otherwise.

[00102] Fig. 1 illustrates a first embodiment, for example, with tibial prosthesis 100A
including tibial tray 102A and bearing component 104A. As the second through eleventh
embodiments similarly include a tibial prosthesis including a tibial tray and bearing components,
these features are numbered in a respectively similarly increasing alpha-numeric scheme as
described above (i.e., the second embodiment includes tibial prosthesis 100B and the twelfth

embodiment includes tibial prosthesis 100L).

[00103] Other common eclements between the twelve described exemplary embodiments
follow a similar reference number labeling scheme. For example, the first embodiment, as
illustrated in Fig. 1, includes tibial tray 102A having posterior edge 106A, anterior edge 108A,
medial edge 110A, lateral edge 112A, and a support such as support surface 114A. Support
surface 114A may be capable of supporting bearing component 104A and may directly or
indirectly communicate with bearing component 104A. When the communication is indirect,
other components may be positioned between bearing component 104A and the support of tibial
tray 102A. Further, bearing component 104A includes a peripheral wall defining posterior edge
116A, anterior edge 118A, medial edge 120A, lateral edge 122A, and distal surface 124A. Tibial
trays and bearing components of the other exemplary left knee embodiments include similarly

labeled elements, where present, per the exemplary scheme outlined above. Right knee
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applications are illustrated in Figs. 46-62 and differ from the left knee embodiments by having an
opposite lateral and medial numbering scheme. For example, tibial trays 102J and 102K each
have medial edges 112J and 112K, respectively, and lateral edges 110J and 110K, respectively.
Further, bearing components 104J and 104K each have medial edges 122]J and 122K,
respectively, and lateral edges 120J and 120K, respectively.

[00104] While the exemplary embodiments of the present disclosure are shown and described
hercin with specific reference to a Icft knce application, unless stated otherwise, the associated
tibial prosthescs may also bc configurcd for use in a right knce application and vice-versa. Right
and left knee configurations are mirror images of onc another about a sagittal planc, and it is
contcmplated that all aspects of the prostheses described herein arc equally applicablc 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,

elbow, ankle, and the like.

[00105] Any tibial prosthesis of the present disclosure may include a bearing component
having at least one concave articulating surface configured for articulation against opposing
condyles of a femur or femoral prosthesis (not shown). Further, any of the embodiments
described within the present disclosure may include an optional tibial eminence E (Fig. 57)
protruding from a proximal surface of the bearing component and positioned between a pair of

opposed, articulating surfaces of the bearing component.

[00106] Figs. 1-5 illustrate an exemplary first embodiment. As shown in Figs. 1, 4, and 5,
tibial tray 102A includes a pair of anterior rails 126A and 128A, with anterior rail 126A
positioned along medial edge 110A and anterior rail 128A positioned along lateral edge 112A.
Lateral anterior rail 128A and medial anterior rail 126A both include anterior portions that are
thinner than portions extending towards lateral edge 112A and medial edge 110A, respectively.
When bearing component 104A is affixed to tibial tray 102A, the pair of anterior rails 126A and
128A are respectively received within a pair of anterior rail recesses 130A and 132A (Figs. 1 and
2) formed within anterior edge 1 18A of bearing component 104A. Further, the pair of anterior

rails 126A and 128A are recessed at their interior faces to create thinner portions sized to receive
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a respective pair of anterior wedges 134A and 136A (Figs. 1, 2, and 3) of bearing component
104A.

[00107] Advantageously, the reception of anterior wedges 134A and 136A within the pair of
anterior rails 126A and 128A, respectively, allows for a locking mechanism sufficient to resist a
force attempting to lift bearing component 104A off from tibial tray 102A. Further, the
reception of anterior rails 126A and 128A into anterior rail recesses 130A and 132A,
respectively fill any gaps between the walls forming cach of the respective anterior rails and
anterior rail recesses and assist to prevent antcrior movement of bearing component 104A once it

is seated atop tibial tray 102A in a final locked position (Fig. 5).

[00108] As illustrated in Figs. 1, 4, and 5, tibial tray 102A further includes a pair of posterior
rails 138A and 140A. Rails 138A and 140A are received into posterior rail recesses 142A and
144A formed in posterior edge 116A of bearing component 104A. The reception of posterior
rails 138A and 140A into posterior rail recesses 142A and 144A fill any gaps between the walls
forming each of the respective posterior rails and posterior rail recesses and assist to prevent
posterior movement of bearing component 104 A once it is seated atop tibial tray 102A in a final
locked position (Fig. 5). The posterior rail undercuts further assist with prevention of posterior

lift-off of bearing component 104A from tibial tray 102A.

[00109] Referring back to Fig. 1, tibial tray 102A additionally includes boss 146A having
anterior end 148A, medial side 150A, lateral side 152A, and posterior end 154A. Anterior end
148 A, medial side 150A, and lateral side 152A form a U-shape with anterior end 148 A of the U-
shape positioned posteriorly of aperture 66A. Medial side 150A and lateral side 152A further
include winged portions 156A and 158A, respectively. Bearing component 104A includes a
corresponding notch 160A sized for receipt of boss 146A. Notch 160A has recessed indent
162A sized for receipt of the walls forming anterior end 148A, medial side 150A, and lateral side
152A of boss 146A. The walls may be undercut or, alternatively, may form a substantially
straight edge projecting superiorly from support surface 114A of tibial tray 102A. Posterior end
154A of boss 146A forms PCL cutout 200A of tibial tray 102A.

[00110] The PCL cutout is positioned along a general anterior-posterior axis parallel to the

sagittal plane, such as axis AP in Fig. 4. Boss 146A defines a central, longitudinal axis that
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extends along axis AP such that boss 146A is not canted, or angled, with respect to the sagittal

plane.

[00111] The reception of the walls forming anterior edge 148A, medial edge 150A, and lateral
edge 152A of boss 146A within recessed indent 162A of notch 160A prevents posterior
movement of bearing component 104A once it is seated atop tibial tray 102A in a final locked
position. A boss of any shape and a correspondingly shaped notch that receives the boss are

within the scope of this disclosure.

[00112] After tibial tray 102A is positioned within a knee through an incision made to provide
access to the knee during surgery, bearing component 104A is inserted atop tibial tray 102A.
Particularly, bearing component 104A is inserted through the incision to an initial reception
position where a posterior end of notch 160A of bearing component 104A receives anterior end
148A of boss 146A of tibial tray 102A. Recessed indent 162A of notch 160A progressively
receives the anterior, medial, and lateral walls forming boss 146A as bearing component 104A is
inserted onto tibial tray 102A along axis AP. Medial and lateral sides 150A and 152A of boss

146A are positioned substantially parallel to the sagittal plane and axis AP.

[00113] Notch 160A is congruent with and slightly larger than boss 146A. Alternatively, at
the location of wings 156A and 158A, notch 160A may be slightly undersized such that wings
156A and 158A cause deformation while securing bearing component 104A into place.
Additionally, at the location of sides 150A and 152A, notch 160A may be slightly undersized
such that sides 150A and 152A cause deformation while securing bearing component 104A in
place. Such sizing of notch 160A, so that it is undersized in comparison with corresponding
portions of boss 146A, may be present in any of the embodiments of this disclosure. Recessed

indent 162A receives the above-mentioned walls of boss 146A.

[00114] Posterior rails 138A and 140A may have a stepped end, such as stepped end 139A,
that is congruent with a stepped end, such as stepped end 143A, of posterior rails recesses 142A
and 146A after bearing component 104A is assembled to tibial tray 102A. Further, as bearing
component 104A is inserted over tibial tray 102A, bearing component 104A is inserted over
anterior rails 126A and 128A of tibial tray 102A to engage in a final snap-fit connection with

anterior rails 120A and 128A. Alternatively, anterior rails 126A and 128A may include a pair of
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extended perimeter ends from which a pair of rails project. Bearing component 104A may then
include a pair of internal grooves having a thickness for receipt of the respective pair of rails

such that the pair of rails have a corresponding thickness that substantially fill the grooves.

[00115] If boss 146A has walls which are undercut, the corresponding undercut walls of
recessed indent 162A of notch 160A experience elastic deformation due to the insertion of
bearing component 104A over anterior rails 126A and 128A of tibial tray 102A as distal surface
124A is separated from support surface 114A of tibial tray 102A. Similarly duc to such
inscrtion, if posterior rails 138A and 140A arc undcrcut, posterior rail recesses 142A and 146A
expcerience clastic dcformation while receiving posterior rails 138A and 140A, respectively.
Such clastic deformation is further described in U.S. Patent Application Scrial No. ,
entitled TIBIAL PROSTHESIS (Attorney Docket No. ZIM0806-02), incorporated by reference

above.

[00116] For either an undercut boss rail or undercut peripheral rails, the deformation that
occurs as described above cooperates with frictional forces generated by the interaction of the
mating portions of bearing component 104A and tibial tray 102A to increase resistance to
movement of bearing component 102A along axis AP (Fig. 4) as such movement progresses.
When the movement along axis AP has reached the end of its travel, recesses 130A, 132A of
anterior edge 118A of bearing component 104A pass anterior rails 126A and 128 A of tibial tray
102A. Asrecesses 130A, 132A fall into abutting engagement with anterior rails 126A, 128A,
bearing componcent 104A snaps into a firm connection crcated by the operation of antcrior cdge
118A abutting an intcrior sidc of antcrior rails 126A and 128A, and by antcrior wedges 134A
and 136A abutting antcrior rails 126A and 128A, respectively. In this final seated position,

bearing component 104A is locked to tibial tray 102A to form a fixed bearing prosthesis.

[00117] Figs. 6-10 illustrate an exemplary second embodiment. The exemplary second
embodiment includes a pair of anterior rails 126B and 128B (Fig. 6) that are received by
respective anterior rail recesses 130B and 132B (Fig. 7) of bearing component 104B, and that
receive anterior wedges 134B and 136B (Fig. 8) of bearing component 104B, similar to the
manner described in the exemplary first embodiment. Further, the exemplary second

embodiment includes posterior rails 138B and 140B, and posterior rail recesses 142B and 144B
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that receive posterior rails 138B and 140B, respectively, that are similar to those described above
with respect to the first embodiment. Similarly, the walls forming boss 146B may be undercut or
alternatively may form a substantially straight edge projecting superiorly from support surface

114A of tibial tray 102A.

[00118] While boss 146B of tibial tray 102B is similarly received into corresponding notch
160B of bearing component 104B, anterior end 148B, medial side 150B and lateral side 152B of
boss 146B form a shape diffcrent from that of the cxemplary first cmbodiment. Boss 146B
includcs posterior end 154B forming a PCL cutout for tibial tray 102B, similar to boss 154A
shown in Fig. 1. Howcvecr, antcrior cnd 148B, while still positioncd postcrior to aperture 66B, is
slightly morc clongated than in boss 146A of the first cmbodiment. Further, medial side 150B
and lateral side 152B are elongated to provide boss 146B with a width sufficient to prevent or
minimize rotational micromotion and lift-off of bearing component 104B atop tibial tray 102B in
a final seated position (Fig. 10). The method of insertion of bearing component 104B atop tibial
tray 102B along axis AP (Fig. 9) is otherwise similar to the method described above for the

exemplary first embodiment.

[00119] Figs. 11-15 illustrate an exemplary third embodiment. Referring to Figs. 11 and 12,
tibial tray 102C of the exemplary third embodiment is similar to tibial tray 102B of the
exemplary second embodiment absent the inclusion of posterior rails on tibial tray 102C and
corresponding posterior rail recesses on bearing component 104C. Further, bearing component
104C (Figs. 11 and 13) docs not includc antcrior wedges on anterior edge | 18C and antcrior rails
126C and 128C of tibial tray 102C has a substantially similar thickncss through the length of the
antcrior rails. Additionally, thc walls forming boss 146C arc undercut and arc reccived in an
interference fit by corresponding walls of indented recess 162C such that any gaps between the

walls forming the surfaces of boss 146C and notch 160C are filled.

[00120] The method of insertion of bearing component 104C atop tibial tray 102C along axis
AP (Fig. 14) is otherwise similar to the method described above for the exemplary first
embodiment. As illustrated in Fig. 15, when bearing component 104C is seated atop 102C,

anterior movement is prevented or minimized by the abutment of anterior face recesses 130C,
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132C of anterior edge 118C on bearing component 104C with a posterior face of anterior rails

126C and 128C on tibial tray 102C.

[00121] Further, posterior movement is prevented or minimized by the abutment of a wall
forming anterior end 148C of boss 146C with an anterior end of recessed indent 162C formed
within notch 160C. Further, the elongated width of undercut medial side 150C and undercut
lateral side 152C and the elongation of undercut anterior end 148C of boss 146C creates an
clongated boss structure sufficient to overcome forcces attempting to lift bearing component 104C

off tibial tray 102C during natural joint articulation.

[00122] Figs. 16-20 illustrate an exemplary fourth embodiment. The exemplary fourth
embodiment is similar in structure and method of insertion along axis AP (Fig. 19) to the
exemplary third embodiment for securing bearing component 104D atop tibial tray 102D (Fig.
20), similarly including an insertion of bearing component 104D over anterior rails 126D and
128D, but the exemplary fourth embodiment has a different structure for boss 146D (Figs. 16
and 17) and corresponding notch 160D (Figs. 16 and 18). Boss 146D has a more V-shaped
structure with a more pointed anterior end 148D. Elongated wings 156D and 158D extend from

medial side 150D and lateral side 152D, respectively.

[00123] Further, boss 146D is laterally offset from a centralized axis of the tibial tray
positioned between anterior edge 108D and posterior edge 106D, and accordingly is offset from
aperture 66D, to accommodate a medialized stem body and access a drop down screw locking
mechanism (not shown), such as a locking screw mechanism used in the Zimmer, Inc. NexGen®
LPS-Flex Knee having a 17mm or greater articular surface assembly. Aperture 66D is used as a
secondary lock for a stem extension connected to a distal end of stem shaft 64D, which is
machined to have a female taper. The stem extension with a male taper is inserted into the distal
end of stem shaft 64D. An axial drop down screw through aperture 66D threads into the
proximal end of the male taper of the stem extension to affix it to stem shaft 64D. Alternatively,

such a drop down screw locking mechanism is not included.

[00124] Boss 146D, still including undercut anterior end 148D, medial side 150D and lateral
side 152D, has anterior end 148D that is elongated towards anterior edge 108D of tibial tray

102D with an elongation sufficient to resist forces attempting to lift bearing component 104D
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from tibial tray 102D in a final locked position. Medial side 150D and lateral side 152D are not

as greatly elongated as disclosed in the exemplary second and third embodiments above.

[00125] Figs. 21-25 illustrate an exemplary fifth embodiment. The exemplary fifth
embodiment is more similar to the exemplary third embodiment in that the boss is not offset
from a centralized axis positioned between anterior and posterior edges of the tibial tray (such as
component home axis M, described in detail above). The exemplary fifth embodiment further
follows a mcthod of inscrtion along axis AP (Fig. 24) that is similar to thc described mcthod of

the third cmbodiment.

[00126] The shape of boss 146E (Figs. 21 and 22) differs from boss 146C of the exemplary
third embodiment in that, while boss 146E includes posterior end 154E forming a PCL cutout for
tibial tray 102E, boss 146E further forms a forked shape extending from posterior end 154E that
has a pair of jaws 155E and 157E. Medial jaw 155E faces medial edge 110E of tibial tray 102E
and lateral jaw 157E faces lateral edge 112E of tibial tray 102E. Medial jaw 155E includes
medial side 150E, lateral side 153E, and anterior end 148E connecting the sides. Similarly,
lateral jaw 157E includes medial side 151E, lateral side 152E, and anterior end 149E connecting
the sides. The interior of boss 146E formed by lateral side 153E of medial jaw 155E and medial
side 151E of lateral jaw 157E forms a larger U-shaped indent formed anterior to a smaller U-
shaped indent, which may be referred to as a "double dovetail” design. The undercut nature of
the walls forming boss 146E and the forked formation, along with an elongation of anterior ends
148E and 149E towards antcrior cdgc 108E of tibial tray 102E, allow for an incrcasc in strength
to resist forces attempting to lift bearing componcent 104E from tibial tray 102E in a final scated
position (Fig. 25) when boss 146E is rcceived into corresponding notch 160E (Fig. 23) of

bearing component 104E.

[00127] Alternatively, a tibial prosthesis of the present disclosure may have a tibial tray
including a boss having an angled geometry, or rather, a boss that is canted with respect to a
generally anterior-posterior axis parallel to the sagittal plane (i.e., axis AP). Such a canted boss
advantageously allows for avoidance of the extensor mechanism upon implantation of the tibial
prosthesis, particularly, the implantation of a bearing component with a notch sized to receive the

canted boss of the tibial tray atop the tibial tray.
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[00128] The angled boss configuration is angled with respect to a sagittal plane to define an
offset axis angle. The offset axis angle defines an offset with respect to an axis parallel to the
sagittal plane. This angled configuration allows for an anterior-medial inserted bearing
component to be urged atop the tibial tray at the offset axis angle to lock with the tibial tray
during an insertion that is conducted along a single anterior-medial insertion trajectory. The
bearing component of the canted boss embodiments of the present disclosure may be inserted at
an offset axis angle ranged from about § degrees to about 10 degrees with respect to a generally
anterior-posterior reference axis positioned through an anterior edge of the tibial tray.
Alternatively, the bearing component may be inserted at an offset axis angle ranging from about
0 degrees to about 90 degrees, or from about 1 degrees to about 90 degrees, or from about 0
degrees to about 30 degrees, or from about 1 degrees to about 30 degrees from the generally
anterior-posterior reference axis. Further as an alternative, the offset axis angle may range from
about 0 to 90 degrees may be 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 value within any range defined by
any of the foregoing values. The medial and lateral sides of the associated boss will be angled
with respect to the offset axis at same or different angles. The medial and lateral side angles may

each be selected from a range of about 0 degrees to 15 degrees, or about 5 degrees to 10 degrees.

[00129] For example, Figs. 26-30 illustrate an exemplary sixth embodiment having a canted
boss. As described with respect to the exemplary fifth embodiment, the sixth embodiment

includes boss 146F (Figs. 26 and 27) having forked jaws 155F and 157F. However, boss 146F
of the exemplary sixth embodiment is canted with respect to axis AP at angle o (Fig. 29). Boss

146F may be angled at an offset axis angle that is 8 to 10 degrees medial of the sagittal plane.

[00130] After tibial tray 102F is positioned within a knee through an incision, such as incision
S as shown in Fig. 56, which provides access to the knee during surgery along an anterior-medial
insertion angle. Bearing component 104F is inserted atop tibial tray 102F along the anterior-
medial insertion path, thereby avoiding the extensor mechanism of the knee as mentioned above.
Particularly, bearing component 104F (Fig. 28) is inserted through incision S (Fig. 56) in an
anterior-medial insertion direction to an initial reception position where a posterior end of notch

160F of bearing component 104F receives anterior ends 148F and 149F of boss 146F of tibial
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tray 102F. Recessed indent 162F of notch 160F proceeds to receive the anterior, medial, and
lateral walls forming boss 146F along an angle relative to the sagittal plane, which is the same
angle at which medial side 150F and lateral side 152F are positioned relative to the sagittal

plane.

[00131] Recessed indent 162F (Fig. 26) receives the above-mentioned walls of boss 146F.
Further, as bearing component 104F is inserted over tibial tray 102F, bearing component 104F is
insertcd over antcrior rails 126F and 128F of tibial tray 102F to engage in a final snap-fit
connection with antcrior rails 126F and 128F. Altcrnativcly, anterior rails 126F and 128F may
include a pair of extended perimcter ends from which a pair of rails project. Bcaring component
104F may then include a pair of internal grooves having a thickness for reccipt of the respective
pair of rails such that the pair of rails have a corresponding thickness that substantially fill the

grooves.

[00132] If boss 146F has walls which are undercut, the corresponding walls of recessed indent
162F experience elastic deformation similar to the deformation described in detail above with
respect to tibial prosthesis 100A. This deformation occurs due to the insertion of bearing
component 104F over anterior rails 126F and 128F of tibial tray 102F as distal surface 124F is
separated from support surface 114F of tibial tray 102F. When an undercut is provided in the
boss rail and/or peripheral rails, the deformation that occurs as described above coupled with
frictional forces experienced by the interaction of the described portions of bearing component
104F and tibial tray 102F progressivcly increascs resistance to movement of bearing component
102F along a path defining angle a (Fig. 29) with respect to a reference axis until anterior cdge
118F of bearing component 104F passes antcrior rails 126F and 128F of tibial tray 102F. Then,
bearing component 104F snaps into position in a firm connection created by the operation of

anterior edge 118F with an interior side of anterior rails 126F and 128F (Fig. 30).

[00133] Additionally, the walls forming boss 146F are undercut and are received by
corresponding walls of indented recess 162F such that any gaps between the walls forming the

surfaces of boss 146F and notch 160F are filled.

[00134] Referring to Fig. 30, when bearing component 104F is seated atop 102F, anterior

movement is prevented by the abutment of anterior edge 118F of bearing component 104F with
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an interior side of anterior rails 126F and 128F. Further, posterior movement is prevented by the
abutment of a wall forming anterior ends 148F and 149F of boss 146F with respective anterior
ends of recessed indent 162F (Fig. 26) formed within notch 160F. Further, the elongation of
undercut anterior ends 148F and 149F of boss 146F is sufficient to overcome forces attempting

to lift bearing component 104F off tibial tray 102F during natural joint articulation.

[00135] Figs. 31-35 illustratc an cxemplary scventh embodiment in which a tibial tray
includcs anothcr cantcd boss. The manncr of inscrtion of the scventh ecmbodiment along a cantcd
path dcfincd by anglc o with respect to axis AP (Fig. 34) is similar to that described for the
cxemplary sixth embodiment above. However, the exemplary scventh embodiment includces a
canted boss that docs not includc a forked jaw structurc. Rather, boss 146G of tibial tray 102G
(Figs. 31, 32, 34, and 35), while including posterior end 154G forming a PCL cutout for tibial
tray 102G, includes undercut anterior end 148G, undercut medial side 150G, and undercut lateral
side 152G. Lateral side 152G and medial side 150G are elongated towards anterior edge 108G
of tibial tray 102G, and anterior end 148G connects lateral side 152G and medial side 150G. In
other words, anterior end 148G is elongated towards anterior edge 108G of tibial tray 102G. The
shape of boss 146G with wings 156G and 158G on medial side 150G and lateral side 152G,
respectively, is similar to the V-shape of boss 146D including wings 156D and 158D on medial
side 150D and lateral side 152D, respectively, in the exemplary fourth embodiment. Similarly to
the fourth embodiment (shown in Figs. 16-20), boss 146G is received into corresponding notch

160G (Fig. 33).

[00136] Figs. 36-40 illustratc an cxemplary cighth cmbodiment in which a tibial tray includcs
anothcr canted boss. The manner of inscrtion of the cighth cmbodiment along a cantcd path
dcfining anglc o with respect to axis AP (Fig. 39) is also similar to that described for the
exemplary sixth embodiment above. However, the exemplary eighth embodiment includes boss
146H similarly shaped to the boss of the exemplary fourth embodiment, though boss 146H (Figs.
36, 37, 39, 40) of the eighth embodiment is larger in shape and includes a greater anterior
elongation. Boss 146H includes posterior end 154H forming a PCL cutout for tibial tray 102H,
anterior end 148H elongated towards anterior edge 108H of tibial tray 102H, angled and
undercut medial side 150H having wing 156H, and angled and undercut lateral side 152H having
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wing 158H. Boss 146H may be angled along medial side 150H and lateral side 152H, for
example, at an angle that is 5 degrees medial of the sagittal plane. Similar to the method
described above for the sixth embodiment, boss 146H is received into corresponding notch 160H

(Fig. 38) of bearing component 104H.

[00137] Figs. 41-45 illustrate an exemplary ninth embodiment in which a tibial tray includes
another form of a canted boss. The manner of insertion of the ninth embodiment along a canted
path defined by angle o with respect to axis AP (Fig. 44) is also similar to that described for the
exemplary sixth embodiment above. Further, boss 146l is similarly received into corresponding
notch 1601 (Fig. 43). However, the exemplary ninth embodiment includes boss 1461 (Figs. 41,
42, 44, and 45) that is similar to boss 146F of the exemplary sixth embodiment but includes a
slimmer form with less of a measurable width between medial sides 1501 and 1511 and lateral
sides 1531 and 1521, respectively. Further, an interior recess formed between medial side 1511
and lateral side 1531 includes a singular U-shape. Medial side 1501 and lateral side 1521 of boss

1461 may be angled by an offset axis angle that is 8 to 10 degrees medial of the sagittal plane.

[00138] The following exemplary embodiments of the present disclosure are shown and
described herein with specific reference to a right knee application, although the associated tibial

prostheses may also be configured for use in a left knee application.

[00139] Figs. 46-50 illustrate an exemplary tenth embodiment having an axis of the PCL
cutout of the tibial tray aligned with home axis M. While boss 146] (Fig. 46) of the exemplary
tenth embodiment is similar to boss 146H of the exemplary eighth embodiment, boss 146J is no
longer canted but is positioned parallel to an axis referred to herein as the home axis, or rather,
axis M (Fig. 49). Specifically, an axis of the PCL cutout of tibial tray 102J is oriented along,
aligned with and symmetrical with respect to axis M. Orientation about axis M advantageously
assists with preventing rotation of tibial tray 102J when implanted in the tibia (not shown) and
assists with the creation of a tibial tray that matches the profile of the bone at points of

attachment.

[00140] Referring to Figs. 46, 47, and 49, the exemplary tenth embodiment further includes a
pair of posterior rails 138J and 140J that extend into lateral containment rail 164J and medial

containment rail 166J, respectively. Posterior rails 138J and 140J include extended perimeter
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ends 168J and 170J from which perimeter rails 172J and 174J respectively project towards
anterior edge 108]J of tibial tray 102J. Perimeter rails 172J and 174J have a substantially similar
thickness. Alternatively, perimeter rails 172J and 174J may have an increasing thickness
towards posterior edge 106J of tibial tray 102]. As posterior rails 138]J and 140J include a pair of
extended perimeter ends from which a pair of perimeter rails project, bearing component 104J
includes a pair of internal grooves having a thickness for receipt of the respective pair of rails

such that the pair of rails have a corresponding thickness that substantially fill the grooves.

[00141}] A pair of anterior rails 126] and 128J each include thicker portions 127J and 129)
(relative to the rest of the rail) at anterior most ends which are reccived into corresponding
thicker anterior rail recessed portions 131J and 133J of respective anterior rail recesses 130J and
132]. Anterior rails 126] and 128]J each include an interior wall facing an opposite direction
from the edge on which the respective anterior rail is positioned. Anterior rails 126J and 128]
are additionally containment rails in the sense that the respective interior walls include a straight
edge from proximal from support surface 114J which do not include an undercut. Such
containment rails resist rotation of bearing component 104J atop tibial tray 102J and
simultaneously inhibits micromotion in the anterior and posterior directions. Anterior rails 126J
and 128]J are ramped with a greater spaced distance near anterior edge 108J than near lateral and
medial edges 110J and 112], respectively. Similarly, lateral containment rail 164J includes an
interior wall facing medial containment rail 166J, and medial containment rail 166J includes an
interior wall facing lateral containment rail 164J. Each of the interior walls include a straight
edge projecting proximally from support surface 114J and do not include an undercut. Further,
lateral containment rail 164J and medial containment rail 166J are vertically ramped or stepped
towards support surface 114J at ends closer to anterior edge 108J. The containment rails 166J]
and 164J may additionally may horizontally ramped such that each rail may have a greater

transverse thickness at the stepped portion than at a portion closer to a respective posterior end.

[00142] Boss 146] includes posterior end 154J, anterior end 1481, lateral side 150J, and
medial side 152]J. Lateral and medial sides 150J and 152] each include wings 156] and 158],
respectively. Anterior end 148J is elongated towards anterior edge 108] of tibial tray 102] with

an elongation sufficient to resist forces attempting to lift bearing component 104J from 102J
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upon a final seating. Anterior end 148J, lateral side 150J and medial side 152J include an edge
176J from which boss rail 178]J projects. Boss rail 178] is received into boss rail recess 180J
(Figs. 46 and 48) of notch 160J and the walls forming edge 176] are similarly received into a
recess of notch 160J such that any gaps between the walls forming boss 146J and notch 160J are
substantially filled.

[00143] After tibial tray 102] is positioned within a knee through an incision made to provide
acccess to the knec during surgery, bearing component 104J is inscrted atop tibial tray 102],
which has a PCL cutout that is positioned along anatomic home axis M. Alternatively, a PCL
cutout may not be present, such as in a posterior stabilized or ultra congrucnt component in a

prosthesis application as noted abovc.

[00144] Bearing component 104] is inserted through the incision to an initial reception
position where a posterior end of notch 160J of bearing component 104J receives anterior end
148] of boss 146J of tibial tray 102J. Boss rail recess 180J of notch 160J proceeds to receive
boss rail 178], while a recess of notch 160J receives the anterior, medial, and lateral walls
forming edge 176] of boss 146] from which boss rail 178] projects. Such action occurs as
bearing component 104] is inserted onto tibial tray 102J along axis M. Medial and lateral sides

150J and 152J of boss 146J are positioned substantially parallel to axis M.

[00145] Boss rail recess 180J receives boss rail 178J and another recess of notch 160J receives
the above-mentioned walls of boss 146J. Further, posterior rail recesses 142] and 144J
experience elastic deformation while receiving undercut posterior rails 138J and 140J,
respectively. Further, as bearing component 104J is inserted over tibial tray 102J, bearing
component 104] is inserted over anterior rails 126J and 128] of tibial tray 102J to engage in a
final snap-fit connection with anterior rails 126J and 128J (Fig. 50). Due the insertion over
anterior rails causing a separation between distal surface 124J and support surface 114A, the
walls forming the recesses of notch 160J experience elastic deformation if boss rail 1787 is

undercut.

[00146] The deformation described above coupled with frictional forces experienced by the
interaction of the described portions of bearing component 104J and tibial tray 102J increases

resistance to movement of bearing component 102J along axis M until anterior edge 118J of
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bearing component 104] passes anterior rails 126J and 128] of tibial tray 102J. Then, bearing
component 104] snaps into position in a firm connection created by the operation of anterior
edge 118] with an interior side of anterior rails 126J and 128]J, and in a firm connection created
by the operation of posterior rails 138J and 140J with posterior edge 116J of bearing component
104J.

[00147] An additional firm connection occurs between the receipt of boss 146J within notch
160J. Additionally, postcrior rails 138J and 140J and boss 146J includc projccting perimeter
rails 172]) and 174J) and boss rail 178], respcctively, reccived into a pair of intcrnal grooves at
postcrior edge 116K of bearing componcent 104J and boss rail recess 180J of notch 1601,
respectively. Upon a final seating of bearing component 104J upon tibial tray 102], any gaps
between the walls forming projecting perimeter rails 172J and 174J and the walls forming the
corresponding internal grooves in posterior edge 116J that receive the rails are substantially
filled. Similarly, any gaps between the walls forming boss rail 178] and corresponding boss rail
recess 180J are substantially filled. The firm connections created by the projecting perimeter
rails of posterior rails 138J and 140J and the boss rail of boss 146] assist to prevent lift-off of
bearing component 104J from tibial tray 102]J in a final seated position (Fig. 50), in which

bearing component 104] is locked to tibial tray 102J.

[00148] Advantageously, an increase of over 62% of engagement forces occurs between boss
146J and notch 160J to resist rotational micromotion of bearing component 104J and lift-off of
bearing componcent 104) when scated upon and lock to tibial tray 102j, the incrcasc occurring
over a design similar to that of the first cmbodiment but which does not includc anterior wedges

projecting from an antcrior edge of a bcaring component.

[00149] Figs. 51-55 illustrate an exemplary eleventh embodiment. Referring to Figs. 51, 52,
54, and 55, boss 146K of the exemplary eleventh embodiment is similar to boss 1461 of the
exemplary ninth embodiment. However, similar to the tenth embodiment, boss 146K is aligned
along axis M (Fig. 54) rather than canted with respect to anteroposterior axis AP. Further,
similar to those described above for the exemplary tenth embodiment, the eleventh embodiment
includes a pair of posterior rails 138K and 140K (Fig. 51) that extend to include lateral

containment rail 164K and medial containment rail 166K. Further, tibial tray 102K includes
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anterior rails 126K and 128K which are similar to those described above for the tenth
embodiment. Tibial prosthesis 100K also has an asymmetric geometry (Figs. 52 and 53) similar
to that disclosed below for the twelfth amendment, and tibial prosthesis 100K is inserted in a
manner similar to that described for the exemplary tenth amendment above such that similar

disclosed advantages result upon implantation of bearing component 104K atop tibial tray 102K.

[00150] Advantageously, an increase of over 100% of engagement forces occurs between boss
146K and notch 160K to resist rotational micromotion of bearing component 104K and lift-off of
bearing component 104K when seated upon and locked to tibial tray 102K, the increase
occurring over a design similar to that of the first cmbodiment but which does not include

anterior wedgcs projecting from an anterior edge of a bearing component.

[00151] Turning now to Figs. 57-62, a twelfth embodiment of a knee prosthesis in accordance
with the present disclosure is shown. Knee prosthesis 100L includes tibial tray 102L including a
two-pronged boss 1461 aligned with home axis M (Fig. 61), similar in structure and orientation
to boss 146K of the eleventh embodiment described above. Medial prong 157L extends from an
anterior end 149L toward posterior end 154L of tibial tray 102L, and blends smoothly into
medial posterior rail 140L. Posterior rail 140L extends around the medial-posterior periphery of
support surface 1141, and blends smoothly with medial containment rail 166L. Medial
containment rail 166L extends anteriorly to end 139L (Fig. 58), which angles downwardly for a
"soft" transition as distinct from the "stepped" transition described above with respect to other

cmbodiments.

[00152] Similarly, lateral prong 155L extends posteriorly from anterior end 148L, through
lateral posterior rail 138L and anteriorly via lateral containment rail 164L, and to end 139L. A
dovetail undercut runs continuously from lateral containment rail 164L to medial containment
rail 166L around the entire posterior periphery of support surface 114L and around the periphery
of two-pronged boss 146L. Thus, the structures of tibial tray 102L including an undercut
extending from lateral containment rail 164L, to lateral posterior rail 138L, to lateral side 150L
of lateral prong 155L, around anterior end 148L, along medial side 153L of lateral prong 155L,

back up lateral side 151L of medial prong 157L, around lateral anterior end 149L, along medial
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side 152L of medial prong 157L, to medial posterior rail 140L, and finally to medial containment

rail 166L.

[00153] When bearing component 104L is mounted to tibial tray 102L, a corresponding
undercut formed in notch 160L and around posterior, lateral and medial edges 116L, 120L, 122L
forms an interference fit with the undercut in tibial tray 102L at certain locations for optimal
securement characteristics. More particularly, all the anteroposteriorly-extending regions of
interaction betwcen respective undercuts of tibial tray 102L and tibial bearing component 1041

dcfine intcrference fits.

[00154] Turning to Fig. 61, for example, it can be seen that lateral and medial containment
rails 164L, 166L define anteroposteriorly extending undercuts, shown bounded at anterior and
posterior ends by respective pairs of lateral and medial hash marks HL1, HM1. Similarly,
lateral-facing and medial-facing sides 150L, 152L of lateral and medial prongs 155L, 157L,
respectively, define anteroposterior extents illustrated between pairs of lateral and medial hash
marks HL2, HM2, respectively. Finally, the "inside" faces of lateral and medial prongs 155L,
157L, i.e., medial-facing and lateral-facing sides 153L, 151L respectively, define anteroposterior

extents between pairs of hash marks HL3, HM3, respectively.

[00155] Referring now to Fig. 62, a cross-section of tibial bearing component 104L is shown
assembled to tibial tray 102L. Tibial bearing component includes a dovetail undercut 210 (Fig.
61) which mates with the corresponding dovetail undercut formed in tibial tray 102L as
described above. When so mated, lateral compartment 212 of tibial baseplate is slightly
compressed in a medial-to-lateral direction between lateral-facing side 150L of lateral prong
155L and lateral containment rail 164L, thereby defining a first interference fit. Similarly,
medial compartment 214 if tibial bearing component is slightly compressed between medial-
facing side 152L of medial prong 157L and medial containment rail 166L, thereby defining a
second interference fit. Finally, central protrusion 216 of tibial bearing component, which
cooperates with lateral and medial compartments 212, 214 to define two-pronged notch 160L, is
compressingly received between sides 1531, 1511 of lateral and medial prongs 1551, 157L to

define a third interference fit.
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[00156] Advantageously, the interference fits described above introduce some elastic
deformation into tibial bearing component 104L, which is made of a softer, more resilient
material (e.g., polyethylene) as compared to the harder, more rigid material of tibial tray 102L
(e.g., cobalt-chrome-molybdenum or titanium). This introduces some tension within the material
of tibial bearing component 104L, which contributes to the rotational stability of bearing
component 104L with respect to tibial tray 102L. More particularly, micromotion of tibial

bearing component 104L is minimized by these interference fits.

[00157] At thc same time, clearancc fits arc providcd at the medial-latcral interactions
between undcercut 212 of bearing component 104L and the corresponding structures of tibial tray
102L (e.g., postcrior rails 138L, 140L, antcrior cnds 148L, 149L, and arcuatc spacc 1471
between interior sides 1511, 153L). This eases the snap-fit of bearing 104L into place upon
tibial tray 102L, as described above with respect to other embodiments, thereby keeping
insertion forces low enough to prevent and permanent deformation or damage to tibial bearing

component 104L upon assembly.

[00158] Assembly of tibial bearing component 104L to tibial tray 102L may also be facilitated
by providing undercut profiles which converge and/or diverge in certain respects. Turning to
Fig. 59, for example, it can be seen that sides 150L, 152L (which face outwardly, away from one
another) converge with respect to one another toward anterior ends 148L, 149L. On the other
hand, sides 1511, 153L (which face inwardly, toward one another) diverge toward anterior ends
148L, 149L. Similarly, medial containment rail 166L diverges antcriorly with respect to medial
sidc 152L of mcdial prong 1571 (which facc inwardly), and lateral containment rail 164L

diverges antcriorly with respect to lateral side 1SOL of lateral prong 155L (also inwardly facing).

[00159] Upon assembly, the anterior convergence of outwardly facing sides and divergence of
inwardly facing sides presents a profile which "opens” to the advancing notch 160L of bearing
component 104L. Thus, undercut 210 of bearing component 104L, does not firmly engage the
corresponding anteroposterior undercuts of tibial tray 102L throughout the anterior-to-posterior
advancement on assembly, as would happen if such undercuts were parallel. Rather, full and
firm engagement of such undercuts only occurs as tibial bearing component 104L advances into

its final engaged and locked position with respect to tibial tray 102L. Advantageously, this
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"short-stroke" engagement allows distal surface 124L to be easily passed over support surface

114L, and facilitates the initial engagement of the interference-fit anteroposterior undercuts.

[00160] Tibial tray 102L further includes a pair of anterior rails 126L and 128L having thicker
portions 127]J and 129J (relative to the rest of the rail) at anterior most ends, similar to certain
other embodiments described in detail above (e.g., the tenth embodiment). Thicker portions
127] and 129J interrupt what would otherwise be a continuous arcuate profile defined by anterior
rails 126L, 128L. When tibial bearing component 104L is asscmbled to tibial tray 104L in the
manner discussed hcrein, thicker portions 127J) and 129] arc received into corresponding thicker
anterior rail recesscd portions 1311 and 1331, respectively, of anterior rail recesses 1301, 1321,
When so rececived, thicker portions 127) and 129] interfit with recessed portion 1311, 133L to
present a barrier to rotation along the otherwise smooth arcuate profiles of anterior rails 126L,
128L. Advantageously, this barrier to rotation further inhibits rotational micromotion of tibial

bearing component 104L with respect to tibial tray 102L.

[00161] Any of the embodiments described herein may include an asymmetric tibial tray
and/or asymmetric tibial bearing component. For example, As best seen in Fig. 57, a posterior-
lateral edge of tibial tray 102J has a relatively shorter distance Dy, from an anterior-lateral edge
of tibial tray 102J, as compared to longer distance Dy from a posterior-medial edge to an
anterior-medial edge. This disparity of medial and lateral anteroposterior extents results in an
asymmetric periphery of tibial tray 102J. A corresponding asymmetry of bearing component
104J is shown in Fig. 47. Such asymmctry is dcscribed in greater detail in U.S. Patent
Application Scrial Nos.  /  , | /| and / ,  (Attorncy Docket ZIM0815-01,

ZIM0815-02 and ZIM0815-03), incorporated by reference above.

[00162] The above-described exemplary embodiments are generally directed to a "primary"
prosthesis, i.e., 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

reuse in a revision procedure, such that the tibial tray is left in its originally-implanted position
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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.

[00163] 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
genceral principles. Further, this application is intended to cover such departurcs from the present
disclosurc as comc within known or customary practice in the art to which this invention pertains

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

L. A tibial prosthesis, comprising:

a bearing component comprising:
at least one concave articulating surface;
a distal surface opposite said concave articulating surface;
a peripheral wall extending between said articulating surface and said distal surface, said
peripheral wall having an anterior bearing edge, an opposing posterior bearing edge, a
lateral bearing edge and an opposing medial bearing edge; and
a notch formed in said distal surface, said notch defining a bearing undercut; and

a tibial tray comprising:
a support surface capable of supporting said bearing component, said support surface
defining an anterior tray edge, an opposing posterior tray edge, a lateral tray edge and an
opposing medial tray edge;
a two-pronged boss including a medial prong extending toward said anterior tray_edge
and_having a medially facing side and a laterally facing side, a lateral prong extending
toward said anterior tray edge and_having a medially facing side and a laterally facing
side, and a recess formed between at least a portion of said laterally facing side of said
medial prong and at least a portion of said medially facing side of said lateral prong; and
a tray undercut extending along said medial tray edge, said posterior tray edge, said
lateral tray edge, said medially facing side and said laterally facing side of said medial
prong, and said medially facing side and said laterally facing side of said lateral prong;

said tray undercut cooperating with said bearing undercut to define an interference fit.

2. The tibial prosthesis of claim 1, wherein said interference fit is defined between said

bearing undercut and an anteroposteriorly extending portion of said tray undercut.

3. The tibial prosthesis of claim 2, wherein said anteroposteriorly extending portion of said
tray undercut is disposed along said lateral tray edge and said laterally facing side of said lateral

prong, whereby said anteroposteriorly extending portion comprises inwardly facing sides.

4. The tibial prosthesis of claim 3, wherein said lateral tray edge and said laterally facing

side of said lateral prong anteriorly diverge.

5. The tibial prosthesis of claim 2, wherein said anteroposteriorly extending portion of said
tray undercut is disposed along said medial tray edge and said medially facing side of said medial

prong, whereby said anteroposteriorly extending portion comprises inwardly facing sides.
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6. The tibial prosthesis of claim 5, wherein said medial tray edge and said medially facing

side of said medial prong anteriorly diverge.

7. The tibial prosthesis of claim 2, wherein said anteroposteriorly extending portion of said
tray undercut is disposed along said laterally facing side of said medial prong and said medially
facing side of said lateral prong, whereby said anteroposteriorly extending portion comprises

inwardly facing sides.

8. The tibial prosthesis of claim 7, wherein said laterally facing side of said medial prong

and said medially facing side of said lateral prong anteriorly diverge.

9. The tibial prosthesis of any one of the preceding claims, wherein said medially facing

side of said medial prong and said laterally facing side of said lateral prong anteriorly converge.

10. The tibial prosthesis of any one of the preceding claims, wherein said tray undercut runs

continuously from said lateral edge to said medial edge.
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